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26.9.2006 
Jon Teigland,  
Norad-EVAL 


A1.1  The purpose of the evaluation 
Norad’s evaluation department (EVAL) will conduct a comprehensive evaluation of earlier 
development cooperation within the power sector. The evaluation will cover both hydro 
power generation and distribution of electricity, institutional building and development of 
capacity and competence.  


Development cooperation in the energy sector has been substantial and there is a political 
decision that this should further increase during the next five years. There is therefore a 
double purpose of this evaluation; to document and assess past results and performance, and 
to contribute to quality assurance of future assistance in this sector.  


The focus of the evaluation will be on the quality and the more long term results of 
Norwegian assistance so far and reasons for successes and failures, but it will also reflect two 
key issues of importance for the future: the potential for improving Norwegian assistance in 
the future and preconditions for successful assistance in former and new partner countries.  


The main users of the evaluation results will be the Norwegian policy makers and the 
institutions1 that have been and are involved in developing and implementing Norwegian 
policy and guidelines for the power assistance. The results will also be useful to partner 
countries and for other stakeholders in Norway. An important goal is to have the first results 
ready by early summer 2007 and the final report delivered in August 2007.  


A1.2  The background and rationale for the evaluation 
In October 2005 a working group appointed by Ministry of Foreign Affairs (MFA) proposed2 
that power related assistance should become a priority sector and that Norway should at least 
double its power related assistance during the coming years. This vision has been approved 
both by Minister of International Development and an ”action plan” is being developed. This 
planning process and the fact that power related assistance have not been subject to 
independent evaluations so far, make it timely to undertake an overall assessment of results 
and what can be learned from past performance. 


The working group proposed that the supply of energy, and especially distribution, should be 
given priority in Norwegian aid interventions, as these are seen as important and necessary 
ingredients for poverty reduction. Their proposal was to develop both a broader, deeper and 
substantially larger Norwegian assistance in the power sector. The outline of such a broader 
assistance will include an information service for all developing countries that are interested 
in learning about the Norwegian experiences in the power sector. These information services 
should be adjusted to the challenges of each country, but be short term and within limited 
costs.  


                                                 


 
1 Such as Ministry of Foreign Affairs (MFA), Ministry of Energy (MoE), Ministry of Environment (MoE), the 
Norwegian embassies and the Norwegian Agency for Development Cooperation (Norad), the Norwegian Water 
Resources and Energy Directorate (NVE), the Norwegian Investment Fund for Developing Countries (Norfund), 
the Norwegian University of Science and Technology (NTNU) 
2 Forslag til strategi og tiltak for å fremme norsk innsats i kraftsektoren i utviklingsland. Innstilling av 
arbeidsgruppa nedsatt av Utenriksdepartementet. Oktober 2005. 
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In addition Norway should give deeper, longer term and comprehensive assistance to a 
limited number of countries and regions with focus on training of personnel, institutional 
capacity and competence, legal/technical advice and also financial support to power 
investments. The working group proposed that power sector programmes should be 
prioritized interventions in at least three partner countries, in addition to support to regional 
energy cooperation. Key challenges will be the limited Norwegian capacity for such 
assistance and the need to secure high quality assistance for partner countries.  


However, the evaluation will not be an appraisal of the new “action plan” or its components. 
It is a fact finding mission with the purpose to learn from earlier projects and programmes by 
documenting and assessing results and performance, and in that way contributes to quality 
assurance of Norwegian assistance in the future.  


A1.3  The evaluation object and knowledge base 
The planning of the evaluation is based on two studies; a statistical study of all Norwegian 
power related disbursements to developing countries which clarify the evaluation object in 
general, and a “state of the art study3 of the long-term results of power assistance more in 
general and of Scandinavian assistance in special. Appendix 2 includes the executive 
summary of the state of the art study and appendix 3 some key statistical information. 


Norad’s database shows that the Norway has been involved in power related assistance for a 
long period and that the interventions have been very complex with large variation in forms, 
contents and contexts. Total grants have been more than NOK 10 billion or 1,5 billion US$ 
during the last 25 years, including projects and programmes in more than 70 countries and to 
five regional organisations. During the new millennium, annual disbursements were around 
NOK 400 million or 60 million US$.  Only a few of these interventions have been subject to 
review, and no survey covers this type of Norwegian assistance more in general.  


The statistical data base gives information on the volume and content of the Norwegian 
assistance, but the reliability of the data may vary. Therefore, a task for the evaluation team is 
to check data quality, especially on what have been delivered and cross-cutting issues as good 
governance, environment and gender. 


The database gives no indications of results or impacts and has not been designed for that 
purpose. Neither is there information available on how important the Norwegian 
disbursements are compared to such assistance from other donors. In an international context, 
the Norwegian assistance has in some countries been significant or major supplement to 
assistance from the World Bank4 and/or other multi- or bilateral actors. The evaluation 
should, therefore, clarify the total assistance to the selected partner countries and role 
Norwegian assistance has played compared to other donors. 


An important purpose of cooperation in the power sector has been to support regional and 
national economic development in general and the development of industry and trade in 
special. The assumption has been that increased production and supply of energy would 
support economic growth and that the economic outcomes later on would “trickle down” and 
reduces poverty and has other impacts on the standard of living of the inhabitants. The state of 
the art study shows, however, that reliable information on the results of power related 


                                                 


 
3 Stein Hansen. State of the art study. The long-term effects of assistance to the power sector. Final Report 
September 2006. Norad and Nordic Consulting Group. Copies available on Norad’s www……….. 
4 The annual energy investments of the World Bank are for example nearly 10 times higher 
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assistance is weak, including the effects for national, regional and local economic 
development, on trade and industries, and for the population in general.  


The state of the art study indicates that there are important synergies and complementarities 
between different types of infrastructure. The effects on community level by electrification 
increase significantly if other critical and interlinked infrastructure is developed as roads and 
telecommunications.  Reports indicate also that energy is a basic necessity on household and 
enterprise level, while electricity is not. The actual demand, affordability and willingness to 
pay for electricity by industry and private business (including farming) is poorly mapped and 
understood. The lack of stable electricity is one of the main barriers to new investments. 


The state of the art study states that a major challenge for the coming evaluation is the lack of 
reliable baseline data and the fact that indicators and monitoring of socio-economic impacts 
largely are absent. The methods for such data collection and analyses do, however, exist. An 
important objective for the evaluation should, therefore, be to contribute to a selected sample 
of baselines for future evaluations and for the introduction of such methods in Norwegian 
power assistance management. 


A1.4  Organization and involvement of relevant interests 
The evaluation will be conducted in three phases:  


- the preparation phase, including the state-of-the-art study, dialog on Terms of 
Reference (ToR), the tender process and contracting of a team of independent 
consultants,  


- the implementation phase when the evaluation team conducts the evaluation according 
to ToR, with the production of an inception report clarifying the work plan, a draft 
final report and the final report 


- the follow-up phase, disseminating and discussing the findings with the stakeholders 
and giving advice to the Ministry for Foreign Affairs on policy change and how 
management should respond. 


The planning and organising is undertaken by Norad’s evaluation department (EVAL). A 
reference group5 consisting of major stakeholders in Norway is established. Consultations 
with the reference group, partner country representatives and other relevant actors in Norway 
and partner countries will ensure relevance of the Terms of Reference (ToR), the tender 
process and criteria for selecting the evaluation team. The reference group will be invited to 
give their comments before the inception report is approved by EVAL. 


The draft final report will be sent by EVAL to partner countries representatives, the involved 
Norwegian embassies, the reference group and other involved stakeholders, giving them the 
opportunity to comment on the findings, conclusions, recommendations and lessons learned 
which are presented in the draft report. The final evaluation report will reflect and assess these 
comments, and acknowledge any substantive disagreements. The reference group will, 
together with other stakeholders, also be invited to participate during the follow-up phase in 
discussions about the conclusions and recommendations in the final report.  


An evaluation team, independent of the stakeholders and EVAL, will be selected after an 
international tender process and is responsible for the findings, assessments, conclusions and 
recommendations in their reports.  


                                                 


 
5 A list of the members is included in appendix I. 
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EVAL has professional responsibility for the evaluation process and choice of consultants. 
EVAL is also responsible for its independent advice to the Norwegian Minister for 
international development on policy change and management response.  


A1.5  The objectives and key evaluation questions 
The evaluation will be conducted according to MFAs instruction for Norad’s evaluation 
department. It will follow the norms and quality standards laid down in OECD/DACs 
evaluation guidelines6 and cover all of DACs criteria for evaluating development assistance; 
relevance, impact, effectiveness, efficiency and sustainability.  


The evaluation has three broad objectives;  


- document and assess the results of the Norwegian power related assistance 
- assess the content and quality of the Norwegian assistance and how it may be 


improved 
- collect information from a selected sample of projects and programmes which can 


constitute a baseline for measuring results of key elements in the new “action plan”. 
It will not be possible to cover all aspects of the three objectives mentioned above. It has, 
therefore, been necessary to limit the scope to the following less broad evaluation questions. 
The evaluation team should investigate and assess these key questions, and present the 
findings, conclusions, recommendations and lessons learned in the draft and final report.  


The evaluation team is, however, free to propose additional or reformulated evaluation 
questions or changes in design/methods in its tender documents and the inception report. 


A1.5.1 The results of Norwegian assistance 
Norwegian power related assistance covers interventions where Norway alone or in 
cooperation with other donors plan and/or implement interventions. The main and broad 
objective is to document and assess to what extent Norwegian power related assistance: 


- produced the anticipated results  
- identify successes and challenges,  
- clarify reasons for why interventions have been successful or not, and  
- lessons learned by Norway and partner countries/institutions.  


The state of the art study shows that there is surprisingly little documentation of effects for 
industry/trade, for local communities and for households, but also for economic development 
more in general on national and on regional level. The evaluation should give priority to such 
assessment, but results are a broader concept which covers observed changes in relation to 
key indicators, anticipating as well unexpected changes, short- and long-term effects of the 
assistance and cause-effect relationships. An important instrument for assessing change and 
results is in many cases attempts to “reconstruct the situation” before or during an 
intervention. 


The key results related evaluation questions are:  


i. What have been the results of Norwegian assistance to the partner country/ region, 
its power sector, institutions and participating staff and when applicable to local 
communities, industries and households? 


The result assessments should in particular include the effects of technical and financial 
assistance in production and transmission/distribution of power on the development of 


                                                 


 
6 Including the guidelines in DAC Evaluation Quality Standards, March 2006 
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industry and trade on local, national or regional level in special, including effects related to 
import/export of energy.  


In addition to the effects on economic development and poverty reduction the result analysis 
should at minimum cover capacity/competence building effects for institutions and 
individuals and effects on resource and environmental management, including the cost-
effectiveness. Assessments of institutional development and capacity should preferably be in 
accordance with EU’s or equivalent guidelines7.  


Since the solution of the power crisis in southern Africa partly can be a more extensive 
regional cooperation, a limited part of the evaluation should be the results of the Norwegian 
assistance in the developing and implementing regional frameworks like the power 
cooperation through Southern African Development Community (SADC) and Southern 
African Power Pool (SAPP). 


ii.      What have been the reasons for success or failures, and the risks involved? 
Power developments are most often long-term interventions with long lag time between 
inputs and results. The assessments should therefore cover the full period from the planning 
of an intervention and up to the end of 2006, giving priority to reasons or result chains for 
long term effects, assessments of sustainability and lessons learned.  


Changes that take place over time can be related to other factors than the intervention which 
are studied. The evaluation team should check if other factors or processes than the 
Norwegian assistance may have influenced the results, including changes in partner countries 
policies, institutional arrangements, economic situation and ability to absorb assistance. 


Assessments should cover the importance of external risks that were not easy to control or not 
under the control of the partners involved. The team should identify internal risks which have 
influenced the results and performance of Norwegian power assistance so far and how 
threats/risks were analysed, monitored, reported and reacted to by the responsible units. The 
response of Norwegian authorities and of partners to weaknesses and potential improvements 
that are reported in reviews, progress reports or other documents are of special interest. 


iii. What have been the challenges and opportunities for Norwegian assistance when 
other donors or commercial interests have been involved directly or indirectly  


The Norwegian power related assistance has most often been implemented in countries where 
other donors and the private sector have been involved at the same time and/or in the same 
area. In some cases private Norwegian stakeholders been involved together with Norwegian 
public interests or different public institutions have been partners. The results of such 
interactions processes should be covered by the evaluation with focus on how the results have 
been influenced by processes as harmonization and privatization. 


    iv.              What have been the results for Norwegian Stakeholders? 


The evaluation should also analyse the results for the Norwegian stakeholders and cover not 
only the Norwegian institutions directly involved in the partnerships, but clarify the economic 
linkages to institutions, companies or individual consultants in other steps in the results-chain.  


A1.5.2 The quality assessments 
With future assistance in mind, the evaluation should assess how the cooperation and results 
can be improved, with focus on measures under the control of Norway and partner 
countries/institutions.  
                                                 


 
7 European Commission. Europe Aid. September 2005. Institutional Assessment and capacity Development. 
Why, what and how? See also guidelines from Danida or DiFD 
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The second broad objective is, therefore, to identify strong and weak elements in the design of 
Norway’s assistance and the planning/implementation instruments provided by the 
Norwegian and partner institutions.  


The key quality related evaluation questions are: 


i. What has been the content of Norwegian power related assistance (the input)? 
The evaluation should give a clear description of the Norwegian intervention, including 
the time pattern, influence area, objectives, volume of input, content, actors and context, 
including cooperation with other donors and relationships to other relevant interventions 
taking place in the same geographical area (the total power related assistance  and other 
relevant infrastructure projects/programmes). 


ii. How has the quality of the Norwegian input been, when assessed according to 
DAC’s evaluation criteria (relevance, effectiveness, efficiency, sustainability and 
impacts?  


Assessments of contents and quality should be based on the guidelines which were relevant at 
the time of the Norwegian assistance; including framework/sector agreements, contract 
obligations and ToR, in addition to quality or normative standards for the power 
industry/trade, and policy documents by Norwegian and partner country authorities. 


Key guidelines for the Norwegian power related assistance has been the Norwegian 1994-
policy for power development and international norms for tender processes as the guidelines 
from the International Federation of Consulting Engineers (FIDIC). 


The quality assessments of Norwegian partner institutions should focus on the effectiveness, 
efficiency and capacity of the institutions, but also include the competence of their staff and 
partners in development assistance, transfer of knowledge, language and cultural skills. This 
will apply to capacity/competence/quality of assistance of the different Norwegian partners 
and subcontractors or non-governmental organizations (NGOs) as well as Norad, MFA and 
the involved embassy. In other words: How cost-effective has their assistance been and to 
what degree have they reached the expected goal stated in agreements and annual 
plans/budgets? How has the quality of programme design and planning affected 
implementation and result? How do the institutions in the south assess the results and costs of 
twinning arrangements compared to other types of assistance? 


The assessment of relevance should cover the appropriateness and relevance of Norwegian 
role/management models and instruments/measures to the situation in partner countries. 
These models include Norwegian ways of organising the responsibility for policy 
development and implementation (law, regulations, licensing and reforms) and the way of 
organising technical assistance either as twinning arrangements between institutions or hiring 
consultants for more focused “task-assistance”. The instrument concepts include such tools 
as: 


- programme assistance planning 
- development of master plans,  
- assessments of partner needs (including training needs),  
- competence building and training, including higher education and research both in 


Norway and partner countries 
- environmental/social impact assessments (when relevant)), and quality/performance 


control.  
Quality/performance control refers to tools used before a programme is entered into by Norad 
or agreement partners, appraisals by resource persons, and tools such as monitoring, reviews 
and evaluations. The effects of appraisals, monitoring and reviews on implementation should 
also be clarified to see if recommendations have been included in projects afterwards. 
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iii. What has been the value added or comparative advantage of Norwegian power 
related assistance? 


It is important to clarify the possible comparative advantages of Norwegian assistance has 
had, by getting the partner countries assessment of the strong and week aspects of the 
assistance compared to their experience with other donors or partners. 


iv. How and to what degree has the assistance covered cross-cutting issues? 
The evaluation should also clarify to what degree cross-cutting issues such as health and 
HIV/Aids, safety, environmental protection, good governance, gender and capacity 
building/training issues have been covered in the cooperation. The cross-cutting realities 
should be checked by comparing information from resource persons with existing data 
sources including Norad’s statistical database, reviews and reports from the involved 
embassies. The purpose is to assess the quality of existing information tools. 


A1.5.3 Selected baseline for future evaluations 
The third objective of the evaluation is to contribute to a baseline for future assessments of the 
performance and effects of the new “action plan” and other current programmes or projects. 
The aim is to get a baseline from the beginning of the new “action plan” which covers key 
results before the implementation of the new ”action plan”, the existing quality of the 
Norwegian input, the performance of involved partners, and the context of the assistance.  


This baseline information should be limited to key elements in proposed new ”action plan” 
and include data collected by at least one case-study of: 


-  the total power related assistance to one partner country where Norway have power sector 
programme with comprehensive and long term assistance 


-  an intervention which focus on distribution and electrification of rural and urban area 


-  an example of twinning arrangement for building institutional competence and capacity 


- an example of financial support to power investments 


A1.6  Strategy, methodology and data sources 
The evaluation in general is based on a case-study design which covers two of Norway’s 
partner countries and a limited study of the results on SADC and SAPPs framework for 
regional cooperation by the Norwegian assistance. It will build on information produced by 
earlier reviews, appraisals or study reports, but use such second-hand accounts as a starting 
point for analysis of first-hand empirical material which gives a deeper or broader 
understanding.  


The two partner countries chosen for in-depth case studies are Mozambique and Nepal which 
did receive NOK 2 billion and 356 million respectively in power related assistance 1980-
2004. The comprehensive and long lasting Norwegian programmes in these two countries, 
and the fact that both countries have energy sector programmes, are important reasons why 
they have been chosen for studies of the results of the assistance.  


The cooperation with Mozambique includes nearly all elements of power assistance from 
institutional capacity/competence building to, energy production/ transmission/-distribution 
and a variety of planning and implementation instruments. Additional arguments for choosing 
Mozambique are:  


- that country is partner in the regional power cooperation in SADC and SAPP,  


- the possibility for synergy effects with the ongoing evaluation of the Norwegian petroleum 
assistance and 
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- the possibility for using existing socio-economic data collected by the national statistical 
office (INE) for evaluating the results of case-projects on provincial level.  


An in-depth case study in Mozambique should include the quality of Norwegian assistance, 
the relationships with partners, challenges related to harmonization, the effectiveness of 
different instruments, and the intended and real results for the stakeholders on country and 
local level and in Norway.  


This in-depth study should cover Norwegian assistance from its start and up to 2007, but with 
emphasis on the period after 1992. The focus should be on long-term effects (more than 5 
years), but also cover recent short term effects of strategic importance. Of special interest on 
national level will be the results of the long lasting institutional cooperation, lessons learned 
from the introduction of sector plans and harmonization with other donors, and from 
extensive planning of new production and transmission capacity. Results for industry/trade 
and households on provincial/local level from old and more recent production, transmission 
and distributions facilities, including poverty reduction by rural electrification and small/old 
production units, will also be key issues. Documentation of the power needs of enterprises 
and households8, and the factors influencing such demand on provincial/local level will be 
important. An in-depth case study of the results of the old power project in Cuamba and new 
electrification projects in Gurue in the northern provinces are relevant, but the evaluation 
team is free to propose alternatives in its tender documents and inception report.  


Results from the case study in Mozambique will be compared to and supplemented by the  in-
depth case study in Nepal, looking for general patterns or dissimilarities in the results and the 
quality of Norwegian assistance9.  The choice of Nepal as the second case-study country is 
based on the need to cover experiences from a country where the volume and scope of 
Norwegian assistance has been different, and where the context is different.   


The data collection in Nepal should cover all major types of assistance on national level and 
the whole period Norway has been involved, with emphasis on the short and long term results 
by actions of NGOs, commercial actors and the Norwegian public institutions which have 
been involved. Two special case studies should cover the development effects for local 
communities and poverty reduction among households, and by developing small scale 
production units and other types of non-renewable energy facilities and institutional 
arrangements. Data on the local needs for energy should also be collected as in the case 
studies in Mozambique. The data collection should include  comparison with communities 
without power supply. The main case study covering local level should be the interventions 
related to a Norwegian NGO (United Mission to Nepal or UMN) and Butwal Power 
Company (BPC). The effects on the local community and other stakeholders by privatization 
of BPC should be identified. The evaluation team should feel free to propose an additional 
intervention for a case-study on local level in Nepal. 


In addition to the comparisons between field-data and existing documents from Mozambique 
and Nepal, the team should use information published in the state-of- the-art report, a new 
review of the power assistance to Uganda, the results of a coming review from Angola and 


                                                 


 
8 Ref. the new World Bank Methods for collecting data on the energy use and needs among households 
9 The evaluation design is in other words a “multiple case study design with embedded multiple units of 
analysis”9 as described for example in Yin, R. K. 1984. Case Study Research. Design and Methods. Sage 
publications. London. The Norwegian power assistance programmes in a few selected countries will be “the 
multiple cases” and the units of analysis are the results, quality of inputs and relationships (the key evaluation 
questions). The main method is to compare – when possible - how the analytical unit(s) varies between chosen 
cases (countries and interventions) and contexts, looking  for similarities and diversity. 
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other documents to look for generalization possibilities10 . The generalization possibilities 
will be enhanced by impact studies of rural electrification which World Bank will do in the 
near future. 


It should be possible to collect information on the content and quality of Norwegian 
assistance by interviewing resource personnel in the Norwegian institutions and agencies who 
have been involved in the chosen case-study countries and by analysing existing documents 
and accounting data. These data sources should also give reliable information on results for 
the involved Norwegian stakeholders, either directly involved or indirectly through other 
steps in the result-chain. It will be important to compare the Norwegian actor’s self-
assessment with quality assessments by partner institutions, their staff and other relevant 
actors inside the power sector or in related institutions.  


Information about the results in partner countries/ institutions and other donors should be 
available from the same type of resources; by interviewing people on all staff levels and units 
in the partner institutions, and through data produced by them, including accounting data. The 
limited study of the framework for regional cooperation through SADC and SAPP should be 
based on similar types of data sources.   


Assessments of results on institutional level should, however, first clarify the products and 
services that the partner institutions have delivered by collecting information from the users 
of such products and services, both inside and outside of the power sector (for example from 
other ministries and the private sector). Data on long and short term effects of competence 
building and training should be collected by interviewing the participants who have had 
training in Norway and on courses/job-training in partner countries. The training data should 
include previous staff members who have changed jobs.  Data collection in partner countries 
is a demanding task and requires competent local consultants. 


It is necessary for the evaluation team to use triangulation strategies and check the reliability 
of information by comparing data from different sources. The comprehensive studies in 
Mozambique and Nepal should include comparable personal interviews of the staff that cover 
all levels and units in partner institutions. These field studies should present an overview of 
all actors involved directly in the partnerships, but also other actors who have been 
participating/hired in additional steps of the result-chain including institutions, companies and 
individual consultants in Norway and partner countries.  


The consultants should, in their tender document and inception report, clarify the analytical 
tools and data collection methods they intend to use for the assessment of results and 
performances. The quality of design, analytical framework and data collection methodology 
proposed by the consultants in their tender will be one of the criteria for selecting the 
evaluation team.  


A1.7  Reporting 
The consultants will according to the preliminary time schedule present an inception report 
within 6 weeks after the contract is signed giving a more detailed plan for the work tasks. 
This report should clarify the analytical framework, the main hypothesis and the fact finding 
tasks which the evaluation will investigate, data sources and indicators. The indicators should 
be as specific, measurable, attainable, relevant and time bound (SMART) as possible. The 


                                                 


 
10 Supplementary information on some results from Norwegian power assistance will also be found in an 
evaluation of Norad Fellowship Programme from Tanzania and Bangladesh, see Norad 2005. Evaluation of the 
Norad Fellowship Programme. Evaluation Report 1/2005. Oslo. 
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inception report will be based on desk review of documents; interviews with key resource 
people and include a preliminary discussion of the intervention logic and the assumptions 
which the interventions were based on.  


The field studies will end with a debriefing of the authorities in partner countries, the 
Norwegian Embassy and other involved partners before leaving the case-study country and 
with a debriefing of Norad and relevant stakeholders at a meeting in Norway.  


A draft final report will be delivered in electronic form in June 2007 for feedback from 
EVAL, the reference group and other stakeholders. The feedback includes comments on facts, 
conclusions, recommendations and lessons learned. The consultants should reflect comments 
and acknowledge any substantive disagreements in the final report. 


The final evaluation report is to be submitted to EVAL by August 25th 07 by the Team 
Leader. It shall be an analytical report written in English not exceeding 60 pages (excluding 
annexes), detailing the findings, conclusions and recommendations on planning and 
implementation for Norwegian power assistance in the coming years. The structure of the 
report should facilitate assessments of the key evaluation questions. Annexes should give 
more detailed information on Norwegian assistance to each case-study country; the assistance, 
context, results, quality, relationships and methods used in the evaluation. The final report 
shall be delivered both in electronic and paper form in accordance with EVAL’s guidelines, 
and the language checked.  


The final report will be followed-up by meetings/workshops where the consultants will 
participate in discussions with the parties involved, other stakeholders and with EVAL. The 
follow-up phase for the consultants will be limited to 15 man days during the 6 weeks after 
the final report has been delivered.  


A1.8  The tender process and choice of evaluation team 
The tender process will be international and in accordance with EU rules. The main 
competition criteria will be the quality of team, the design and methods proposed, the 
availability of team members and price. The team needs a high level of competence in the 
main issues in power assistance, including legal and technical assistance, 
environment/health/security and income management, but also education and training. The 
team leader should have extensive experience of major evaluations. The selection criteria will 
be defined in the invitation for tender. The invitation for tender will also include the expected 
time scale for the evaluation.  
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Appendix 2: The state of the art study: the executive summary 
Poverty reduction has not been a key direct goal of Norway’s power sector aid. 
During the past 25 years Norway has granted more than NOK 10 billion to power sector aid. 
However, relatively little is known regarding the effects and impacts of this aid. Poverty 
reduction is and has been the overarching goal for Norwegian and international development 
cooperation in general. However, it has not been reflected as a key direct goal of Norwegian 
power sector development cooperation.  


Promotion of Norwegian interests have been central to Norway’s power sector aid. 
Norway’s power sector aid has focused on promoting investments in power sector 
infrastructure and supporting technical assistance to transfer technological and institutional 
knowledge needed for the capital intensive power sector investments to enhance national 
economic growth and contribute to modernization of societies. For this purpose, tied aid, 
which Norway has strived to abolish among donor countries, was retained as practice for 
significant parts of Norwegian power and energy sector aid cooperation contrary to 
Norwegian aid policy and which has likely led to lower aid efficiency and effectiveness. 


Macro-economic impacts of infrastructure and power sector development. 
Countries with more developed infrastructure see a disproportionately greater impact of 
infrastructure on foreign direct investments (FDI) and domestic investments, and on growth. 
At the same time, countries with lower, underdeveloped infrastructure see no such growth 
impact. In other words, not only can a lack of infrastructure be an impediment to more 
investment, but it can also be one of the dimensions of the so-called poverty trap whereby a 
critical mass of infrastructure is needed to convince investors to make the decisions leading to 
sustained growth. This suggests that there are critical and interlinked infrastructure threshold 
levels that have to be reached before one can trace a growth and poverty reduction impact of 
infrastructure investments. Most African countries have yet to reach such infrastructure 
threshold levels  


In places where the lack  of power supply is identified as a key impediment to growth and 
removal of key obstacles to poverty reduction, the Norwegian broad-based power sector aid 
strategy may therefore be highly relevant and effective. At the same time, it must 
acknowledged that the countries Norway has selected as targets for such aid, belong to the 
most difficult ones in terms of achieving successful macro-economic development conditions 
for sustained growth and poverty reduction by means of relying on “trickle down” effects that 
such power sector aid entails.  


Complementarity between different types of infrastructure. 
There are important synergies and complementarities between different types of 
infrastructure. The partial contribution of electricity connections to growth and poverty 
reduction is enhanced if all year reliable roads are provided, and further enhancement is 
achieved if reliable telecommunications are in place. Welfare effects of access to multiple 
forms of infrastructure are thus greater than the sum of effects for each type of infrastructure 
individually. 


Myths and realities as regards power sector impacts on livelihoods. 
While energy is a basic necessity, electricity is not, as documented by the priorities set by 
both enterprises and poor households in developing countries. The often claimed health and 
education benefits from provision of electricity to clinics and schools are by and large 
exaggerated. Energy is a relatively minor input into the production of health and education 
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services and there exist close substitutes to electricity that will secure an adequate level of 
such services. 


Women are key beneficiaries of the change in living and working conditions provided for by 
electrification. Many of their chores are very time consuming as a result of not having 
electricity access, and in addition, having electric power extends their daylight and provides 
for increased literacy, better income earning opportunities, and they become more 
independent and have a more of a say in household economic matters. 


Available household survey results for Africa suggest that: 


> Users who are connected to a network do not have a major affordability problem, 


>  users who are not connected often do have a major affordability problem, 


>  the majority of the population is not connected to a utilities network,  


>  in rural areas, very few are connected, 


>  the population not connected tends to be among the poorest income groups,  


    facing an affordability problem for utility services, 


>  in Africa the idea of relying on private operators concerned with full cost  


    recovery without any subsidy component would be incompatible with  


    network coverage expansion efforts. 


Worldwide experience suggests that electricity for the poor require cross-subsidies between 
user groups preferably supplemented with extra-budgetary funding to provide connections at 
affordable costs to the poor. Where poor non-connected households are a large majority such 
cross-subsidization may be inadequate for financing access and use of the poor.  


Connection fees tend to be much more critical for affordability than kWh tariffs since the 
poor tend to use very little electricity once they are connected. 


The role of reliable power supply for business and enterprise development. 
Lack of reliable and stable electrical power is one of the most important barriers to investment 
in new and productivity enhancing technology and machinery. Many African establishments 
have invested in own sources of power supply (e.g. diesel generators for back up) even if they 
are supplied by the public grid. This adds to the costs of operation. Outages and the risks 
associated with outages makes export oriented enterprises particularly vulnerable and the 
expected sales losses due to such unreliable power supplies can often be the factor that tips an 
investor’s decision to a more reliable location. Reliable power supply is thus an important 
investor attractor and a growth enhancing and a poverty reducing factor.  


The importance of involving stakeholders in reform processes. 
Crucial to the success of such reforms is involvement of key stakeholders in the reform 
process and to allow whatever time is needed for local reform ownership to establish before 
its implementation. It is important to have an independent regulator in place before the 
commercialization of the utility is initiated so that good governance, transparency and 
whatever social considerations in the Poverty Reduction Strategy or other key policy 
documents can be properly adhered to when implementing the energy policy. Reform 
experience show that with a good reform process in place, ownership (private or public) of the 
power producer is not decisive for outcome, but autonomy to operate on commercial terms is. 
However, getting active private owners “on board” can sometimes revitalize the utility and 
enhance efficiency beyond what a commercial public operator can achieve. 
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Why sector reforms risk failure. 
Donor driven technical assistance in relation to electricity sector reforms risk costly failure 
when attempting to transfer rich country “best sector organization practice” onto poor 
developing countries with vastly different market, institutional and cultural settings. 
Independent reviews undertaken for a.o. the Asian Development Bank confirm this risk. 


Experience with Norwegian “twinning” arrangements for technical assistance. 
Independent reviews and evaluations of such “twinning” experience in Namibia, Nepal, 
Palestine, Mozambique and Uganda have established that these often fail in important 
respects due to: 


   > the supply-driven nature of reforms when done in a “twinning” context, 


   > resistance to change of status quo in many Southern institutions, 


   > the cultural- and communications barriers between foreign advisors  


      and consultants on the one hand, and local management and staff, on the other, 


   > cost-inefficient set-up and implementation caused by lack of an open  


      competitive  process for selecting the best qualified supplier of such assistance, 


   > lack of performance monitoring indicators, 


   > poor and uninformative reporting and information on progress and problems, 


      as well as financial statements 


Such a critical focus is required even where “twinning” arrangements that Norway has 
entered into with poor partner countries have resulted in progress in areas of developing new 
legislation and regulation, concessions, procurement, and negotiating agreements with 
independent power producers, as well as training and capacity building of the local sister 
institution. Modern power sector legislation and regulation is now in place in many countries, 
but implementation and enforcement appear to lag far behind. 


Norwegian support for training of local power sector staff has been a success. 
A clear conclusion from this review is that training and capacity building – whether done in 
the form of on-the-site training, by sending counterpart staff for training at a Norwegian 
workplace of relevance, by enrolling local staff as students in a fellowship program, or 
providing for their participation in e.g. the international hydropower courses at the 
International Center for Hydropower – is overall positive. 


Environment considerations continue to be donor driven conditionalities. 
The recent World Bank Group evaluation of it’s experience with private participation in the 
electricity sector during the 1990s concluded that there is huge untapped power sector 
potential for progressing beyond “doing no harm” to “doing good” on environment issues. 
For the most part, Environment Impact Assessments (EIAs) were not implemented and 
institutionalized in response to a widespread indigenous demand for better environmental 
management and protection, but instead they were donor driven and accepted by the 
recipients due to the donor conditionalities that such EIAs be produced. Lack of political will 
and vision is undoubtedly the biggest obstacle to making EIA effective in developing 
countries. There is insufficient political priority accorded to the environment in general, and 
EIA in particular. This lack of political will is unfortunately also allied to widespread greed-
based corruption.  
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A serious lack of relevant indicators needed for impact monitoring and reporting in 
development cooperation characterizes Norwegian power sector projects. 
This State of the Art Review has identified a serious lack of monitoring and reporting of 
development-relevant impacts related to Norwegian and Nordic power sector projects. One 
cannot exclude the possibility that this reflects a lack of basic understanding or plain 
ignorance of the key linkages between power sector development and the key dimensions of 
development more generally which development assistance is meant to promote. 


In spite of the huge amounts of Norwegian and Nordic aid spent, the contribution of the 
power sector development assistance to economic and social development and poverty 
reduction is still unclear because good tracking of development and distributional impacts is 
rarely provided for in electrification studies.  


Unlike the leading multilateral development banks that have developed methods focused on 
quantifying impacts and effectiveness of projects and institutional reforms, “with-without” or 
“before versus after” documentation has in most of the Norwegian institution building- and 
power project development assistance not been a key issue on the agenda. Proper baselines 
have either not been established at all, or the baseline information has been limited to direct 
effects often measured in the form of inputs rather than outcomes. Indirect- or multiplier 
effects of the investment/technical assistance in institution building is hardly ever attempted 
estimated in any systematic and structured way. 


When appraising and assessing power sector development as a means to enhance the 
investment climate for business development, modernization and reduction of poverty, one 
has to distinguish between the impacts of: 


  > distribution network expansion, 


  > providing connections to poor households (roles of tenure and access to credit), 


  > what the electricity can be used for (new and existing work-related  


     tasks, household-related tasks), 


  > the delivery terms (tariff level and –structure) 


Experience worldwide reviewed in this report suggests that the growth and poverty reduction 
impacts of power supply expansion depend on: 


 > the income profile among affected stakeholders, 


 > simultaneous investments and upgrading of complementary infrastructures,  


    which  mutually enhances each others’ performance and returns, 


 > well functioning institutions and regulatory authorities 


 > access to credit among the poor, 


       > sustained adequate maintenance practices 


Challenges for the full power sector evaluation. 
The full evaluation of Norwegian power sector aid should explicitly address these issues. As 
regards Norwegian – as well as Nordic – funded power projects in developing countries, the 
above lack of such relevant data and application of analytic methods for assessing net impacts 
is the rule and not the exception.  


Future project- and policy preparation and design should take such considerations explicitly 
into account and make sure the cooperation contract has the resources available to secure 
proper and continuous monitoring so that the activity stays on the right track until completed. 
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A large share of the uncertainty surrounding the impacts of power- and other infrastructure 
projects and programs can be traced to the inadequacy of the available information about even 
the most basic social and environmental impacts. The data and indicators required to monitor 
them should be addressed at the pre-feasibility stage, when the various alternatives to be 
compared are identified. 


Related to this is of course the (lack of) capacity and commitment of the recipient to 
cooperate to collect and monitor such comprehensive sets of data and indicators over an 
extended time period so as to make it possible to measure even long term impacts. The full 
evaluation will need to look into to what extent such capacity and commitment in fact has 
been adequately addressed when deciding the amount of complementary technical assistance 
for recipient institution capacity building to enable it to implement the project/program as 
designed and so that it’s impacts can be traced and measured. 


In all fairness, the Norwegian power sector aid cooperation should be evaluated against those 
guidelines and directives that were ruling the scenes at that the time projects and programs 
were initiated and implemented, and not against those that have been introduced after the aid 
agreements went into effect. The last two decades have displayed an awakening awareness 
and acceptance of the economy-wide effects and impacts of infrastructure projects and sector 
reforms. A consequence of this has been a steady development in how the project and 
program-specific social- and environmental effects shall be reflected in designs, appraisals 
and evaluations. 
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Appendix 3: The Norwegian power related assistance; key 
statistics 
Norad’s statistical database gives only an overview of the Norwegian input to the power 
sector, but no indications of the results. Total grants during the last 25 year has been more 
than NOK 10 billion or 1,5 billion US$ on power related aid in developing countries. Such 
Norwegian assistance has so fare been provided in 70 developing countries and to five 
regional organisations through a large number of projects and programmes. The assistance 
has varied over time, with a peak early in the 1990’ies with NOK 6-700 million annually. 
During the new millennium, annual disbursements were around NOK 400 million or 60 
million US$.  


Regional and national economic development in general have been important reasons for 
power related aid since 1980, and in special the development of industry and trade. More than 
40% of the total disbursements 1980-2004 were based on budget lines with such purposes. 
But only 0, 1% was linked directly to industrial development and not more that 0, 7% relates 
to commercial services.  


Nearly all Norwegian power related assistance has been bilateral and organised as aid directly 
to partner countries. Only a minor part has been multi-bilateral through regional 
organisations. Southern African Development Community (SADC) was the main regional 
partner receiving NOK 400 million or 4% of the total.  


Most of the power related aid has been concentrated geographically with nearly 70% of total 
budget used in only 11 countries. 63% of the total was allocated to Africa, with Mozambique 
and Tanzania as the largest recipients. These two countries received during 1980 and 2004 
more than 35% of the country specific allocations in general and 2/3 of all allocations to 
African countries, with NOK 2 billion to Mozambique and 1, 7 billion to Tanzania. Three 
other African countries; Uganda, Zambia and Namibia have also received relatively extensive 
bilateral assistance; NOK 525, 400 and 315 million respectively, not including aid through 
regional channels as SADC. But disbursements to Mozambique and Tanzania were 4-5-6 
times higher. 


21% of the total budget was allocated to Asia with Bangladesh, Nepal, China and Pakistan as 
the four main partner countries received 60% of disbursements to Asia. The level of this type 
of aid to each of these countries was comparable to what Zambia and Namibia have received. 
The total power related aid to Latin America was less than each of these 6 African and Asia 
countries have received.  


Planning and development of transmission and distribution has been the main purpose more 
recently with 59% of total disbursements during 1999-2004. Development of energy policy 
and administrative planning has been another important recent task with 17% of budgets. 
Power plant construction only received 13% of the total. Allocations for alternative energy as 
solar and wind power have been minimal. These data indicate that only 1, 5% of the total 
budget was used on education and training the last 6 years. During 70’s and 80’s investment 
in energy generation was substantial. 


Environmental purposes were a significant or the main objective for 10% of the budget 
allocations, but only 1% of the disbursements had environment as the main objective. Good 
governance has only indirectly been the purpose. Resource persons assess that good 
governance, environmental issues and training have had higher priority than Norad’s database 
indicates, a question the evaluation should verify.  


A large number of Norwegian institutions and management units have been involved in this 
type of development cooperation, which partly reflects the reorganisation of Norwegian 
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assistance system in general with responsibility moved from Norad to the Ministry of Foreign 
Affairs and the embassies in 2004. In total more than 150 different partners have been 
involved during the last 6 years. Partners in developing countries received 78% of the total 
disbursements 1999-2004. Nearly 60% of the disbursements to partners in developing 
countries were to national political authorities, as ministries.  


Norwegian partners were directly responsible for reporting and implementing approx. 15% of 
the total budget, but indirectly most probably more since disbursements to partners in 
developing countries later on have been used to pay for Norwegian products and services. 
NOK 250 million was contracted directly with Norwegian consulting companies, which 
represents 2/3 of total disbursements to Norwegian partners or 19% of the total assistance 
1999-2004. The evaluation should clarify how much of Norwegian disbursements in reality 
go back to Norwegian interests.  
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A6.1  Introduction 
The present report is a result of the field work undertaken in Gurué district, Zambézia 
Province, as part of the “Evaluation of Norway’s Power Related Assistance” in Mozambique.  


This report mainly presents the results obtained in the field and a comparison, where possible, 
with preliminary data obtained on a baseline study undertaken in 1999 in order to understand 
as far as possible the main changes occurred locally, in terms of socioeconomic aspects as a 
result of the electrification project.  As a final result of the preparation of this report, it should 
constitute baseline information potentially to be used later for the measurement of the impact 
of the rural electrification project in Gurué in a longer term extension. 


A6.1.1 


A6.1.2 


Objective   
The main objectives of the evaluation in the field are to: 


• document and assess the results of the Norwegian power related assistance in terms of: 


– results of the rural electrification within the family sector and in the local economy; and 


– identify successes and challenges; 


• collect information from a selected sample of projects and programs which can constitute a 
baseline for measuring results of key elements. 


Methodology  
The field work in Gurué was undertaken from 10th to 30th of April of 2007, led by one main 
consultant supported by five interviewers.  


The approach taken was to measure change over a 10-year period. Quantitative and 
qualitative data from before the electrification project (1999) was collected by recall from 
respondents. At the same time, the same question was asked to collect data about the present 
situation. 


For the collection of quantitative data, questionnaires were administered to 100 households in 
five areas of Gurué city and surroundings. The interviewees comprised 46 women and 54 
men. This sample cannot be considered statistically representative of the entire district but it 
does provide a qualitative overview of the district and an indication of the impact of the rural 
electrification project in Gurué’s neighbourhoods.  


The selection of the neighbourhoods was done taking in consideration the areas selected for 
the 1999 baseline study according to its prediction of the areas that would probably benefit 
from electricity from Cahora Bassa. The 1999 baseline selected and implemented 
questionnaires in: 


• Bairro Cimento - central part of the city;  
• Bairro Barragem - peri-urban zone;  
• Bairro Miaco - peri-urban rural (more distant from the centre but still in the 


municipality), and 
• Chá Magoma, where a transformer would be installed. 


Our study did not cover all of these neighbourhoods because, in the end, some did not get 
electricity. Hence, a new selection was made according to the real situation and, with the 
support of the office of the local administration, new neighbourhoods that, in fact, benefited 
from the electrification were selected. The selection of the new neighbourhoods obeyed the 
same principle as the 1999 baseline study, by selecting the central part of the municipality 
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plus some peri-urban and rural zones. Bairro Cimento, Bairro Barragem, Bairro Contap, 
Bairro Moneia, and Bairro Serra were the selected neighbourhoods and 20 questionnaires 
where implemented in each borough (bairro). Since, in Chá Magoma, the factory was 
electrified but none of the households surrounding it were, we present herein only the field 
interview with the firm’s representative.   


In addition to the questionnaires, over 30 meetings were held with key informants from the 
district government, the municipal administration, and the district directorates from health, 
education, police, women and social action, EDM, TDM, the private tea companies, the boer 
beans factory, and others. The information collected in these meetings helps to explain some 
of the results obtained from the questionnaire. Additional information was also collected on 
the District Development Plan for 2006-20011.  


Regarding the quantitative data presented, the number of respondents varied for specific 
questions. Though we interviewed 100 household representatives, sometimes they did not 
answer some questions. In some cases, the specific question was not applicable to their 
situation (e.g., questions about a business when they had none), in others, they simply did not 
know the answer (e.g., questions about expenditures made a decade ago). Flat refusals to 
answer a question were rare except when businesspeople were asked whether they paid their 
workers salaries. The statistics are produced from the valid answers to applicable questions 
except when the percentage of non-response is very high for unexplained reasons.  


A6.1.3 


                                                     


Background 


A6.1.3.1 District General Information 
The District of Gurué has over 6,121 km² and is located in the mountainous area north of 
Zambézia Province, 350 km from Quelimane, the provincial capital.1  


Gurué is delimited by Lúrio River, which separates it from Niassa Province, and a natural 
border separates the Mutuali Administrative Post from Nampula Province. In the south, the 
Licungo and Luá rivers mark the limits with the adjacent Namarrói and Ile districts. In the 
east, the Luá River limits the district from Alto Mulócuè district, and, in the west, the 
Mulombo Administrative Post limits Gurué district from Milange district.2       


According to 1997 census, Gurué district had of over 197,179 inhabitants (96,675 men and 
100,504 women). More than 90% of the population practices agriculture, mainly subsistence 
farming. Additionally, four private tea companies employ local labourers. The Strategic 
Development Plan of Gurué estimates that, because the annual growth rate of the population 
is of over 2.57%, the district’s current population is 242,787 inhabitants, of which, over 
50,537 are from Gurué Municipality, up from 41,044 in 1997.3  


Gurué has three administrative posts—Gurué, Lioma and Mepuagiua—and 16 localities. The 
Gurué city centre is located on a mountaintop and the peri-urban areas are on the surrounding 
slopes.   


A6.1.3.2 Electrification Project General Information 
To increase the economic activity of Gurué and surrounding areas, which have considerable 
agricultural and agro-industrial potential, and as part of the Mozambique’s strategy for rural 


 


 
1 Governo do Distrito de Gurué (2006) 
2 ibid 
3 ibid 
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electrification, the Governments of Mozambique and Norway signed an agreement in 1998 to 
build a high-tension line between Alto Molócuè and Gurué.  


A6.2  Household Profile 


A6.2.1 


A6.2.2 


                                                     


Family Status of Respondents  
Based on the sample of 100 of individual interviewees, 42% of the interviewees were the 
heads of the households (39 men and 3 women); 38%, its spouses (only 1 man); and 20%, 
other people living in the household (14 men and 6 women) (see questionnaire in Annex 2).  


In terms of family members, before 1999 it seems to have been more common to have two 
people in a family though many had between three to six people. At present, the number of 
families with just two people has decreased a lot. In fact, 64% had five or more members, up 
from 49% in 1999 (Table 1). These figures coincide with the national statistics about the 
characteristics of a Mozambican family.4  
 


Table 1. All family members before and now 


 


Wealth  
The families’ wealth was determined based on the interviewers’ observation of the people’s 
conditions, the way their house was constructed, and the belongings that could be seen. From 
100 interviewees, 82 valid responses were received and, of these, 6.1% were considered rich 
families; 57.3%, medium income; 34.1%, poor; and 2.4%, very poor. 


 


 
4 INE (2004) (PowerPoint presentation) 


1 1.0%    
4 4.1% 2 2.0% 


16 16.3% 7 7.0% 
14 14.3% 10 10.0% 
14 14.3% 16 16.0% 
12 12.2% 18 18.0% 
13 13.3% 8 8.0% 


6 6.1% 9 9.0% 
7 7.1% 12 12.0% 
2 2.0% 8 8.0% 
3 3.1% 5 5.0% 
1 1.0% 2 2.0% 
3 3.1% 2 2.0% 
1 1.0%    


   1 1.0% 
1 1.0%    


98 100.0% 100 100.0% 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
15 
18 
Total 


Count %


Total members of the 
family including 


children 


 1999 


Count % 


Total members of the
family including


children


2007
Period
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A6.2.3 


                                                     


Housing, Sanitation and Water Supply 


Housing 
Of the interviewees, 44% moved to their current houses due to actual or anticipated 
employment, family issues, business purposes, and access to roads, education, health, or 
potable water. One interviewee reportedly built a house in the new location with the money 
from ABB, received as compensation for being displaced from the project implementation 
area.  


As for reasons related to employment, some interviewees reportedly moved into the city due 
to their job; others had been living in a company house but, when their contract expired, were 
compelled to move; others moved to be nearer their jobs; and yet others abandoned 
agriculture and came to Gurué in the hopes of finding employment with private companies. 


As for family issues, reasons were given such as taking over the family’s house or getting 
married and moving into their husband’s house.   


Other reasons were given that more clearly reflect the impact electrification. For example, 
13% of the 45 respondents reportedly moved to their present location in order to have access 
to the electricity since their previous neighbourhoods had none. Other people simply said that 
they wanted to live in the city, but, as we know, many of the amenities that a city offers 
depend on electricity, e.g., the possibility of doing a lot more things due to a longer period of 
public lighting. Security reasons was also mentioned. Of those that had moved, 30 
respondents reportedly leave their lights on at night for security reasons.      


As for the type of housing, the 1999 baseline report describes the houses as being “built with 
burnt or sun dried clay bricks covered with grass or corrugated iron roofing. Housing density 
is high, as space is limited by the tea plantations surrounding the city. The suburbs are very 
similar in terms of construction types and social situation. In the rural areas further away from 
the city, apart from tea plantations, residents live in a more dispersed fashion. Houses in these 
rural areas are built with the same materials as in the peri-urban areas.”5 This pattern of 
construction and use of materials seems to have persisted to the present.  


On average, people seem to have more rooms now than back in 1999. Now, 77% have at least 
three rooms whereas before 1999 only 60% did (Table 2). 


 


 


 
5 Groenendijk, C.A., 1999: 3 
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Table 2. Number of rooms before and at present 


1 1.1%   
3 3.4% 3 3.1% 


31 35.2% 20 20.4% 
44 50.0% 62 63.3% 
6 6.8% 10 10.2% 
3 3.4% 3 3.1% 


88 100.0% 98 100.0% 


0 
1 
2 
3 
4 
5 
Total 


Count %


Number of rooms
Before 1999


Count % 


Number of rooms 
2007


Period


 


A6.2.4 


A6.2.5 


Water and Sanitation  
Only 1% of the interviewees used a water pump before 1999 and the same percentage persists 
now. The availability and access to tap water seems to have changed only marginally. 


As for sanitation, 2% of the respondents had neither a bathroom nor a latrine, a percentage 
that has not changed over time. However, those having a bathroom increased from 26% to 
33%, while those using a latrine decreased from 72% to 62%. This reflects an improvement of 
the quality of life and, probably, health. 


Asset Ownership  


Housing 
Of the respondents, 37% said that the house or accommodation they lived in was owned 
jointly by the husband and wife; 31%, by the husband; and 5%, by the wife, while 4% rented 
the premises and 23% gave various other answers, e.g., the house belonged to their 
employers, parents, or other family members. Though the data states that the house belongs to 
the wife, it would be more accurate to say female member, not wife, since these women were 
mostly single, divorced or widows. In any case, female-headed households comprised 4% of 
the respondents.   


Land  
Of the 70 valid answers for the period before 1999, over 69% owned farm land, 21.5% were 
tenants or had a shared tenancy, and over 3% rented land for farming. At present, of the 69 
valid answers, over 62% owned the farm land they were using, 20% were tenants or had a 
shared tenancy, and 5% rented the land. Hence, the situation seems to have changed but very 
little if at all. 


Other  
Ownership of bicycles and motorized transport had increased. From the list of goods in the 
questionnaire, 51% of respondents said that, before 1999, they had a bicycle, 16% had a 
scooter or motorbike, 8% had a private car, 3% had a 3-wheel tractor, and 5% had a water 
storage tank. In 2007, 67% had a bicycle; 22%, a scooter or motorbike; 8% have a private car; 
and 8% have a water storage tank though no one had a tractor (Table 3). 
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This pattern of slightly increasing asset ownership reflects decreasing poverty. This supports 
the wealth rank evaluation previously mentioned in this report, which shows that over 57% of 
the households are at a medium level though, of course, the wealth range is measured within 
the local context of Gurué. 


 
Table 3. Ownership of a means of transportation, 1999 and 2007 
  Before 1999  2007 


  Total 
responses 


% Yes  Total 
responses 


% Yes 


Bicycle 99 51%  100 67% 
Scooter or motorbike 97 16%  99 22% 
2-wheel tractor 97 0%  98 0% 
3-wheel tractor 97 3%  98 0% 
Private car 97 8%  97 8% 
Water storage tank 95 5%  97 8% 


 


A6.3  Livelihood Impact  


A6.3.1 


A6.3.2 


A6.3.3 


A6.3.4 


Access to Land 
For the period before 1999, of the 99 valid answers, over 66% of respondents reported that 
some family members do, in fact, farm. This percentage fell to 60% of 100 valid answers 
though, given the sample size, this drop is not significant, nor have the modes and frequency 
of access to farm land changed significantly. 


Availability of Irrigation  
For both periods, only one respondent mentioned using irrigation to farm and that was by 
gravity. Hence, none of the interviewees required supplemental energy for irrigation.  


Food Security: Production Sufficiency  
Currently, far fewer people are extremely vulnerable due to food insecurity as gauged by the 
amount of food they have in storage. Before 1999, of the 88 people who practice subsistence 
farming, 2% had stored enough food to last 24 months; 19% had enough for 12 months; 8%, 
for at least 6 months; 57%, for 2 to 4 months; and 14%, for merely one month. 


Now, of the 90 respondents who practice subsistence farming, 2% had stored enough food to 
last 24 months; 16%, for 12 months, 10%, for at least 6 months; 63% for 2 to 4 months; and 
9%, for merely one month.  


Other Sources of Income  


A6.3.4.1 Family Businesses  


Before 1999 
Of the 97 valid answers, over 21% of the respondents reported having a business before 1999. 
From these, six have had their business at home and 14 elsewhere.  The types of business that 
were conducted at home comprised food stands or tiny restaurants (barracas), film 
projections, fish sales, milling, and the sale of beer. The businesses conducted outside of the 
home included hairdressing, food stands or barracas, grocery stores, and other shops. Other sources 
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of income included a petrol station, bread-making, selling of fish, selling of clothes, and the rental of a 
warehouse.  


Since many people did not, in fact, have a business, only 18 answers are valid for the question 
about the use of electricity in the business. Of these, 72% of the respondents did not use 
electricity for their business, 11% used electric lighting, and 17% used electricity for work as 
well as lighting. For the question if electricity had been a major factor for them to start a 
business, 81% of the 16 respondents said no while 19% confirmed that it was crucial.  


Of the 20 family businesses that had employees before 1999, only 8 admitted paying salaries 
to their employees. Most of businesses employ one or two people; few more than that. Two 
interviewees had five employees. None had more than that. 


At Present 
A third of the 99 respondents reported that a family member in the household was running a 
business (Table 4). In our sample, between 1999 and 2007, the percentage of families with a 
member who ran a business within their home increased by 100% and those that do so outside 
the home increased by 43% (Table 5). Despite this increase, the types of businesses and their 
locations have not changed much since 1999 except for the appearance of a tinsmith and a 
mechanical workshop.  


Among the 32 business owners, 56% do not use electricity for the business, 3% use it only for 
lighting, and 41% use it for both lighting and work. This represents a large, significant 
increase in the use of electricity for work 


Of 30 people who answered the question if electricity had been a major factor for them to 
start a business, 63% said no while 37% confirmed that it was crucial to their business. Thus, 
electricity has become crucial for an increasing fraction of the small businesses in our sample. 


 
Table 4. Is anyone in this household running a business? 


 Before 1999  2007 
  Frequency % of 


respondents 
 Frequency % of 


respondents 


No response 3 n.a.  1 n.a. 


No 77 79.4%  66 66.7% 
Yes 20 20.6%  33 33.3% 
Total 100 100.0%  100 100.0% 


 


 
Table 5. Does a family member run a business and, if so, where? 


 Before 1999 2007
No response 2 2
No business 78 66
Business at home 6 12
Business outside 14 20
Total 100 100
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Table 6. Use of electricity by those running businesses 


Count % Are you using electricity for your 
business? Before 1999 2007 Before 1999 2007 
 No  13 18 72.2% 56.3% 
  For light  2 1 11.1% 3.1% 
  For both light & equipment  3 13 16.7% 40.6% 


 
Table 7. Cross tab: Is anyone in this household running a business? Was electricity 
access a major factor in your decision to start business? 
Period      Was electricity access a 


major factor in your 
decision to start 


business? 


Total 


    No Yes  
Count 13 3 16 Before 


1999 
Is anyone in this household 
running a business? Yes 


% 81.3% 18.8% 100% 
       


Count 19 11 30 
2007 Is anyone in this household 


running a business? Yes 
% 63.3% 36.7% 100% 


 
Table 8. Number of businesses with employees & 
number of employees 
Number of 
employees in the 
business 


Before 1999 2007 


No response 7 3 
Not applicable 77 66 
1 13 18 
2 1 7 
3 0 2 
5 2 3 
6 0 1 
Total 100 100 


 
Total employees 25 59 


 
Table 9. Businesses with salaried employees 


Number of businesses paying 
salaries 


Number of 
employees in the 
business Before 1999 2007 


No response 12 12 
Not applicable 80 74 
1 6 10 
3 0 1 
5 2 3 
6 0 1 
Total 100 100 


 


Of their 59 employees, the businesses only admit paying a salary to 34 (for this question, non-
responses suddenly increased). Most businesses employ one or two people. One interviewee 
had six employees, the maximum number encountered in the sample. 
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A6.3.4.2 Other Sources of Family Income 
Other sources of income for both periods are small businesses, subsistence farming, 
agriculture and livestock (combined), government subsidies  or  pensions,  transfers  from 
family workers abroad, and a family member in permanent or casual employment. Of these, 
employment and business income are most frequently reported. Since our sample was in an 
urban and semi‐urban area, in most cases subsistence agriculture was to gain supplemental 
food and income.   


Table 10. Other sources of family income, 1999 and 2007 
Before 1999 At present(2007) 


Only 1% of the respondents reported getting 
income from agriculture and livestock.  


no change 


No one reported receiving a governmental subsidy 
or pension before 1999.  


From the 90 valid answers, 4% reported receiving a 
governmental subsidy or pension. 


Only 3% got any transfers from family members 
working. 


Of 90 valid responses, only 4% got any transfers 
from family members working abroad. 


Of the 90 valid answers, 54% of the family units 
received income from a working family member; 
11% had a family member who had a causal job. 


Of  the 92 valid answers, 57% of the family units 
received income from a working family member; 
11% had a family member who had a causal job. 


Of the 86 valid answers, 18.6% received had 
business income. 


Of the 91 valid answers, 34%% received had 
business income. 


DDMAS started this year to develop a project with a group of unemployed female heads-of-
household. From DDMAS, they receive, on loan, 5.000 MZN in cash, a freezer, a scale, and 
six boxes of cool drinks, as a “kit”. Apart from this, another 11,000 MZN is available for 
situations when they have problems making their monthly repayment. In the beginning of the 
project, difficulties arose because some houses did not have electricity. To resolve that, 
DDMAS spoke with the EDM.  


Of the 50 women, 25 now have electricity and have received the kit for earning income. After 
a two-month grace period, they start paying monthly instalments for a year. The monthly 
payment is initially 1.000 MZN but increases over time as they supposedly become more 
successful. The total loan is for 29.350 MZN. Seven of the beneficiaries have begun making 
their monthly instalments. 


Another project being studied is to provide low-cost connection for electricity. DDMAS is 
negotiating with EDM on behalf of the women to see if all of them can benefit. This type of 
connection exists for 15 families in the Bairro do Aero Porto, for 10 families in Bairro 25 de 
Junho, and for 5 families in the Bairro 1° de Maio. 


A6.3.5 Impact of Electricity 


A6.3.5.1 Impact on Business 
Over time, some businesses start up while others fold. Of the 20 valid answers from 
respondents that had had a business in 1999, two had closed it down by 2007. Of the 33 
families with businesses in 2007 (including the two that had packed up), we got 27 answers. 
Of these, most (44%) reported no change while 22% had increased their business and 26% 
had decreased (Table 11). In general, the businesses that suffered no change were those that do 
not require electricity. These were mainly traders.  


The two people that closed their businesses reported having had cash flow problems and 
difficulties with the supply of electricity between 17h and 18h. Two of their TVs had blown 
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up due to oscillations in the electrical current. With this disaster, their movie projection 
business closed down. 


Those with decreasing sales blame additional competition from new entrants that sold or 
produced the same things as they did. For example, competition has reportedly intensified for 
small bakers, flour millers, people who charge car batteries, and traders in the local market. 
Interviewees also complained about the increase in the costs of the goods (including 
electricity), which hampers theirs businesses. That, according to interviewees, limits the 
possibility of increasing the business.    


Those (22%) whose businesses had increased attributed this mostly to their efforts to provide 
the best products possible or to their being available for business during hours with the most 
affluence of clients, e.g., for providing drinks in the evenings. Some people who sell 
beverages also attributed increased sales to their ability to offer cool drinks due to the 
existence of refrigeration and fairly continuous electricity. 


Table 11. What happened to your business after the electricity project 
came? 
 Frequency % of 


respondents 
Business closed 2 7% 
Business decreased 7 26% 
No change 12 44% 
Business increased somewhat 6 22% 


No response 9 n.a. 
Not applicable 64 n.a. 
   
Total 100 100% 


 


Impact on Earnings from Employment 
One of the main objectives of the electrification project was to create the necessary conditions 
to intensify investments and create jobs in local industries and trade. 


Of the respondents, 26% reported that a family member had found permanent employment 
after the project came. An additional 7% reported that a family member had gotten casual 
employment (Table 12). Two family members in different households had actually worked on 
the electrification project as stone masons or construction workers for the assembly of the 
high tension poles.  


Others reported obtained work as teachers, nurses, accountants, electricians, guards, a 
pharmacist, a plumber, a carpenter, a shop employee, the deputy manager of a local bank, and 
functionaries in schools or the district administration. 


 
Table 12. After project came, did a family member find employment? 
 After 1999 
 Permanent 


employment 
Temporary 
employment 


Job associated 
with project? 


No response 3 7 2 
No 71 76 91 
Yes 26 17 7 
Total 100 100 100 
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A6.3.6 


A6.4.1 


Major Findings 


Living Standard 
Overall, the people’s living standards, conditions, and livelihood have improved moderately. 
Family size has slightly increased but so has the number of rooms in the average dwelling. 
Subsistence agriculture is still the main occupation but home business activities have 
increased by 50% though very few new types of businesses have appeared. Moreover, only 
about a third of all businesses require electricity as a production factor. Overall, therefore, 
improvements at the home or household level are directly attributable to the availability of 
electricity for a significant minority of our interviewees. Indirect effects and favourable 
impacts on the socio-economic environment have also occurred as discussed in other sections. 


Small Business Opportunities 
Electricity has increased the opportunities for small businesses while also stimulating 
competition. Electricity helps those who are clever, understand market mechanisms, and can 
exploit niches to grow their businesses.  


Employment 
Many (43%) of the households interviewed have a member that found employment after the 
project was implemented. Most of these jobs were in the formal sector; others were in the 
informal sector. Curiously, no one in our sample reported obtaining a job in the tea 
plantations though the data we collected from the enterprises show many people working in 
the plantations as casual or seasonal labour. The explanation may be that those are rural jobs 
while our sample is urban and semi-urban. 


A6.4  Energy Situation  


Energy Consumption 
For the period before the project and at present, the interviewees were requested to indicate 
the energy sources or fuels they use.  The questionnaire listed the following energy sources or 
fuels: fuel wood, charcoal, electricity, gas and kerosene for cooking, heating, lighting, 
business, and other important applications.  


A6.4.1.1 Cooking 
Fuel wood: Of the respondents, 85% used fuel wood for cooking before 1999 whereas now  
79% (99 valid answers at present) do so. Also, far fewer people always use it for cooking and 
many more use it only sometimes (Figure 1). A shift is happening. 
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Figure 1. Frequency of fuel wood consumption for cooking, 
 before and at present (%) 
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Charcoal: That shift is to charcoal. Of the 97 valid answers for before 1999, 70% of the 
respondents used charcoal for cooking whereas now 86% do so (99 valid answers). Moreover, 
more people (6% before; 15% now) are always using charcoal for cooking (Figure 2).  


 
 


Figure 2. Frequency of use of charcoal for cooking, 
before 1999 and at present 
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Electricity: Before 1999, 8% of the respondents (96 


valid answers) used electricity for cooking; now 12% 
do so ( 


 
 
 
 
 
 


Figure 3). But, by far, most users only use it sometimes. Charcoal and wood remain the main 
sources of energy used for cooking. 
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Figure 3. Electricity consumption for cooking purposes, 
 before 1999 and at present 
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Gas and Kerosene: Both before and after the project, only 2% of the respondents use gas for 
cooking and, similarly, 2% use kerosene.  


A6.4.1.2 Heating Water for Bathing or Washing 
Fuel wood: Before 1 used fuel wood for 
warming water for b ingly, however, the 
frequency of use has declined slightly. Before, 66% used fuel wood for this purpose 
frequently, very frequently or always; now 54% do (Figure 4). Conversely, an increased 
percentage use it never or just sometimes (33% before; 46% now). 


 
Figure 4. Fuel wood consumption for heating water for 


bath or washing, before 1999 and at present 
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Charcoal: While reasing. Of the 
respondents (98 valid answer  bath or wash water before 
1999 whereas, at present, 68% do (100 valid answers) (Figure 5).  


Figure 5. Charcoal consumption for heating water for bathing or 
washing, before 1999 and at present 
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Figure 6. Electricity consumption for lighting, before 1999 and at present 
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Candles: Of the respondents, 82% (98 valid answers) used candles for lighting before 1999 


hereas now 94% do (100 valid answers). Despite this apparent increase, far fewer people w
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(14%) now us  compared to 
before 1999 (37% before; 14% now) (Figure 7). 


 
Figure 7. Candles consumption for lighting, before 1999 and at present 


e candles for that purpose frequently, very frequently or always as


0.0%


20.0%


40.0%


60.0%


80.0%


100.0%
%


 o
f r


es
po


nd
en


ts


Before 1996 18.4% 44.9% 18.4% 8.2% 10.2%


Currently (2007) 6.0% 80.0% 6.0% 6.0% 2.0%


Never Sometimes Frequently Very Frequently Always


Frequency of use of candles for lightling


 


efore 1999 
ut by 2007 this had dropped to 10% (98 valid answers). Moreover, only 3% of the 
spondents use it frequently or very frequently and, now, no one relies exclusively on 


kerosene for hold energy 
consumption patterns, a direct impact of the availability of electricity for lighting. 


 
Figure 8. Kerosene consumption for lighting, before 1999 and at present 
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Charcoal: In both periods, only 1% of the respondents used charcoal for home businesses. 


A6.4.1.4 Home Business 
Fuel wood: Both before 1999 and now, only 4% of the respondents (90 valid answers) use fuel wood 
for home businesses. 
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Electricity: Before 1999, 6% of the respondents (88 valid answers) used electricity for home 
businesses; now 16% do — a significant increase.  


Candles: Before 1999, 2% of the respondents (88 valid answers) used candles (frequently or 
requency of use has gone 


Gas: No one, before or at present, has used gas for home businesses.  


Keros sene for home businesses.  
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A6.4.2 Application of Energy Sources  
The objective here is to find out if the households use any of the energy sources under study 
and, if so, how they are used within the households. 
Fuel wood: Increasingly, people are shifting from merely collecting wood to buying or buying and 
collecting it. Before 1999, 44% reportedly collected or were given fuel wood, 12% both 
purchased and collected it, and 26% only purchased it. Now, 33% collect, 32% buy it, and 
16% both collect and buy it (Table 13). Apparently, fuel wood is becoming increasingly a
commercial product with the urban and peri-urban setting of our sample. Might this be due to 
a decreasing availability of wood sources in and around the city? That is a likely explanation. 


Indeed, collecting wood seems to be more time consuming now than before. Before 1999, 
20% of the respondents who collected fuel wood took less than 30 minutes to get it; 24% took 
30 to 60 minutes; 30% required one to two hours; and 26% needed more than 2 hours. Now, o
15% of the respondents who collect fuel wood take less than 30 minutes to get it; 17% need 
30 to 60 minutes; 34% need one to two hours; and 34% needed more than 2 hours (Table 14).  


The burden on women for collecting fuel wood has apparently been falling. Before 1999, 60% of the 
respondents reported that it was usually the wife who collected the fuel wood used by the household; 
now only 33% say so. Boys, girls, and live-in relatives have taken up the slack (Table 15). Before 
1999, boys and girls were the main fuel wood collectors in 20% of the homes, by 2007, that became 
38%. According to the 1999 baseline study, 90% of the respondents affirmed that it was 
women who collected the firewood. This pattern has remained largely the same though girls, 
boys, live-in relatives, and servants now participate more in fetching the wood. 
Despite the decreased involvement of wives in fetchi
valid answers) confirmed that the responsibility for collecting fuel wood has changed since the project. 
Seemingly, their perceptions are lagging the facts. 


The reasons mentioned for the reduction of women’s responsibility for the collection of fuel wood 
were illness,
household’s consumption of fuel wood as, in fact, confirmed by the data about cooking and water 
heating. 


Many respondents do not go far to fetch wood because they get it from the carpentry attached to 
Centro Polivalente Leão Dehon. As for people who had stopped using fuel wood gave various reasons,
e.g., life had improved with the husband’s increased income; moving to the city had encouraged the 
shift; they had switched to charcoal because the fuel wood has become relativ


T
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Table 13. If you use firewood, how do you get it? 
 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


Collects or is given 44 33  54% 41% 
Buys and collects 12 16  15% 20% 
Buys 26 32  32% 40% 
No response 2 0  n.a. n.a. 
Not applicable 16 19  n.a. n.a. 


      
Total 100 100  100% 100% 


 


Table 14. Time required to collect fuel wood 
 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


Less than 30 min 10 7  20% 15% 
More than half but less than 1 hour 12 8  24% 17% 
More than 1 hour, but less than 2 hours 15 16  30% 34% 
More than 2 hours 13 16  26% 34% 
No response 13 8  n.a. n.a. 
Not applicable 37 45  n.a. n.a. 
Total 100 100  100% 100% 


      
Weighted average minutes required 112 133    


 


Table 15. Who collects the wood? 
 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


Single head of household 1 1  2% 2% 
Wife 29 16  60% 33% 
Husband 2 3  4% 6% 
Both man and wife 1 3  2% 6% 
Girls 4 7  8% 15% 
Boys 2 2  4% 4% 
Both, boys & girls 4 9  8% 19% 
House worker or guard 4 3  8% 6% 
Other 1 4  2% 8% 
No response 15 2  n.a. n.a. 
Not applicable 37 50  n.a. n.a. 
      
Total 100 100  100% 100% 
Total respondents 48 48    


 


Photovoltaic Systems: None of the interviewees has ever had a photovoltaic system. 


Dry Cell Batteries: After the project, the use of dry cell batteries—a very expensive energy source—
fell dramatically. Before 1999, 51% of the respondents (98 valid answers) used dry cell 
batteries for radios or cassette players. Now, only 20% do (99 valid answers). Dry cells are 
even used less for torches: 22% before; 11% now (97 valid answers). This may well be due to 
the existence of street lights and fairly reliable household lighting. 


Dry cell batteries continue to be used for watches and, increasingly, for TV remote 
controllers.  
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Car Batteries: Before 1999, only 2% of the respondents (99 valid answers) used a car battery 
for a radio or cassette player. Now, merely 1% do so (100 valid answers). Car batteries are 
used mainly to charge other batteries. No one mentioned any other application, not even to 
run a television. 


Candles: Before 1999, 46% of the interviewees (92 valid answers) used candles for lighting. 
Now only 22% do (100 valid answers). Before 1999, over 35% of the interviewees (99 valid 
answers) used candles exclusively for emergency lighting whereas now 82% do (99 valid 
answers). This, a dramatic change, is consistent with the reduced use of dry cell batteries for 
torches and the increased reliance on electricity for lighting. 


A6.4.3 Changes in Energy Consumption Patterns due to Project 
Some of the changes observed in energy consumption patterns can be directly or indirectly 
attributed to the project. Others cannot. Over the past 11 years, multiple investments—e.g., 
roads, schools, communication, banking, and diverse businesses—have been going into 
Gurué. These too have propelled development. However, the project’s investments in 
electrical power infrastructure were often a sine qua non for the realization of certain other 
investments and activities or, at least, significantly enhanced their productivity and efficiency.  


The directly attributable impacts concern public and household lighting and business 
applications. According to the 1999 baseline study, only 45% of the families bought 
kerosene for lighting and several interviewees used kerosene and/or candles for home 
lighting. Nevertheless, all the interviewees in the 1999 baseline deemed electricity to be the 
best source for lighting and 30% reportedly planned to request a connection, 30% were not 
sure, while the rest (40%) had no plans to do so. Those who preferred electricity wanted it for 
both lighting and radios.  


Our recently collected data confirm that many have been able to achieve that dream: 
electricity. Whereas 42% reportedly used electricity before 1999, now 79% do so and 16% of 
the interviewees are now using electricity for their home business, up from just 6% in the 
prior period. Before 1999, 45% sometimes used candles, now 80% do. Concomitantly, the use 
of dry cell torches—a costly form of lighting—has fallen from 22% to 11%, the likely result 
of increased city and household lighting. A few people are also switching to electricity for 
cooking (8% before; 12% now). These are changes that are directly attributable to the 
increased availability and reliability of electricity made possible by the project. 


Some of the other changes in energy consumption patterns that our survey identified probably 
have little if anything to do with the availability of electricity. For cooking, many people are 
switching to charcoal (70% before; 86% now) as also for water heating (58% before; 68% 
now) since fuel wood is becoming more difficult and costly to get and people have to walk 
farther to fetch it. According to the 1999 baseline study, families spent two hours per day 
looking for energy. Our data reveals that, before 1999, 39% spent less than an hour looking 
for fuel wood whereas now only 27% can get it that fast. The rest spend one, two or even 
more hours to fetch wood.  


The 1999 baseline claimed that, from 1994 up to 1999, the consumption of electricity was 
determined by EDM’s capacity to supply it and not by the price of the energy or household 
income. The study expected that the use of electricity for cooking would increase very slowly 
because of the uncertainty about people’s ability to pay for electric stoves. According to that 
study, all households in the rural area of Gurué used fuel wood to cook and the majority of the 
families interviewed for the baseline said that fuel wood and electricity were alternatives for 
energy to cook.  
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As for dry cell batteries, the 1999 baseline study reported that these were mostly for radios. 
Of our interviewees, 51% used dry cell batteries for radios before 1999 and now 71% do. This 
increase probably reflects the general improvement in the income and living conditions of the 
population, including those who are still not hooked up to electricity and, hence, still need 
batteries for their radios.  


A6.5  Outcome and Impact of Electrification 


A6.5.1 Access  
The 1999 baseline study mentioned that over 30% of their interviewees planned to request a 
connection for electricity and that 30% was not sure. At present, 81% of our sample was, in 
fact, connected to electricity. According to our respondents, the number of domestic 
subscriptions increased from 30% before 1999 to 79% now. Electricity is used mainly for 
lighting and entertainment.  


 
Table 16. Since when does your house have electricity? 


 Number  % of respondents 


 Before 
1999 


2007  Before 
1999 


2007 


Had electricity link* 30 79  30% 84% 
Had no link 69 15  70% 16% 
No response 1 6  n.a. n.a. 
Total 100 100  100% 100% 


*inconsistency with information on electric light is noted. It is unlikely to have electricity but  not use it for light.  
However, the magnitude of change is the same.   


A6.5.1.1 Type of Subscription 
Before 1999, everyone getting electricity reportedly paid a domestic tariff. In 2007, two were 
getting a farm tariff while all others paid a domestic tariff.  


A6.5.1.2 Reconnection due to Non-Payment 
For the period before 1999, no respondent (29 valid answers) reported having reconnected 
their electricity after it had been disconnected due to non-payment. At present, 6% of the 
respondents (64 valid answers) reportedly had reconnected their electricity after it cut for non-
payment. 


A6.5.2 Use of Electric Appliances  
Besides the electrical appliances listed below, the interviewees said that they also had freezers 
and liquefiers (juicers).   


A6.5.2.1 Lights/Bulbs 
Besides the leap in those with an electricity connection, more people now have more light 
bulbs. Before 1999, 3% of those with electricity had only one light bulb at home; no one had 
two; 55% had between 3 to 7 bulbs; 23% had 8; and 10% had between 9 to 12. Now merely 
2% of the respondents who have electricity have only one or two light bulbs at home; 67% 
have between 3 to 7 bulbs; 12% have 8; and 13% have between 9 to 14.  
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Table 17. Number of light bulbs in home before 1999 and in 2007 
Number of light bulbs in 


home 
Number  % of respondents 


 Before 
1999 


2007  Before 
1999 


2007 


1 1 1  3% 1% 
2  1  0% 1% 
3 1 8  3% 10% 
4 4 9  13% 12% 
5 5 8  16% 10% 
6 4 20  13% 26% 
7 3 11  10% 14% 
8 7 9  23% 12% 
9 2 2  6% 3% 


10 2 4  6% 5% 
11 1 1  3% 1% 
12 1 1  3% 1% 
13 0 1  0% 1% 
14 0 1  0% 1% 


No electricity link 66 16  n.a. n.a. 
No response 3 7  n.a. n.a. 


Total 100 100  100% 100% 
 


A6.5.2.2 Other Appliances 


Radio  
Radio usage and ownership has increased greatly. Before 1999, over 5% of the respondents 
(82 valid answers) reportedly used electricity on a borrowed radio and 38% owned one. Now, 
over 3% of the respondents (89 valid answers) used a borrowed radio and 64% owned one.  


Cassette/CD/DVD player 
By contrast, the use of cassette, CD and DVD players has not increased. Before 1999, over 
2% of the respondents (89 valid answers) used electricity with a borrowed cassette/CD/DVD 
player whereas 38% owned one. Now, 2% of the respondents (89 valid answers) used a 
borrowed player whereas 40% owned one.  


Black-and-White TV 
Before 1999, 4% of the respondents (81 valid answers) owned a black-and-white TV. Now, 
17% (88 valid answers) do while 5% have a borrowed one. 


Colour TV 
Before 1999, only 1% of the respondents (81 valid answers) owned a colour TV. Now 53% do 
(88 valid answers) while 5% borrowed one. 


Cellular Phone 
Before 1999, no cell phone services were offered in Mozambique. Now, 55% of the 
respondents (89 valid answers) owned a cellular phone and 8% reportedly borrowed one 
when needed. 
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Water Heater 
With access to electricity, many people have been acquiring water heaters. Before 1999, 2.5% 
borrowed and 2.5% owned water heaters. Now, 2% borrowed and 15% owned one (87 valid 
answers).  


Refrigerator  
Before 1999, 10% of the respondents (82 valid answers) 10% owned a refrigerator and 1% 
borrowed the use of one, typically from a neighbour. At present, 27% owned one and 3% 
borrow (88 valid answers).  


Electric Kettle 
Before 1999, only 1% of the respondents (82 valid answers) owned an electric kettle; now 7% 
own one and 2% borrow one (87 valid answers).  


Electric Stove or Hot Plate 
Before 1999, 5% of the respondents (82 valid answers) owned an electric stove or hot plate. 
Now, 7% own one and 1% borrow (87 valid answers).  


Electric Stove (Range) or Microwave Oven 
Before 1999, only 4% of the respondents (81 valid answers) owned an electric stove (range) 
or microwave oven. Now, 10% owned one and 1% borrow them (87 valid answers).  


Electric Water Pump 
Before 1999, 1% of the respondents (82 valid answers) owned an electric water pump. 
Currently, it is still only 1% who own one (87 valid answers). 


Sewing Machine 
Before 1999, only 1% of the respondents (82 valid answers) owned a sewing machine. 
Presently, it is still only 1% who own one (87 valid answers). In Gurué, however, sewing 
machines are manual, not electric.  


Hair Dryer 
Before 1999, 2% owned a hair dryer (82 valid answers); now 5% do.    


Computer 
Before 1999, no respondent (82 valid answers) had a computer. At present, 5% own one (86 
valid answers).  


Power Tools, Heaters, Mixers 
Before 1999, no one owned any power tools, heaters, or mixers. After 1999, out of 90 valid 
answers, 2% a power tool and 2% owned a heater or mixer.    


A6.5.2.3 Major Findings 
The major energy need is for cooking. Before the project, 85% of the families use fuel wood for their 
cooking needs. Today, it is 79%, and of these, the share using it only sometimes has increased. A 
significant shift has been to towards charcoal: an increase of more than 20% against the reference 
year, and those that use it frequently have increased quite dramatically. Those that never use electricity 
for cooking have decreased somewhat, 12% use it for cooking, but only 2% do it very frequently, 3% 
sometimes and 7% sometimes. Gas and kerosene are use by 2% of the sample, unchanged against 
earlier. Only an insignificant number of households use fuel wood, charcoal, kerosene or gas for any 
other purpose than cooking. 
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Fuel wood is obtained by about half that use it by purchasing it, the other half collect it  (32% buy, 
16% buy or collect, 33% only collect). Collecting wood requires more time than before the project: 
two thirds of the respondents need two hours or more, while earlier, the percentage was 56%. Those 
needing less than half an hour today are 15%, and 20% in the earlier period. The responsibility of 
women for obtaining fuel wood has changed from 60% before, to 33% today. However, another 
response was that only 17% saw a change in who collected the wood (see next section).    


The main use of electricity is for lighting. 79% of the respondents use it today, against 42% before the 
project. Those that always use it, have increased from 14% to 41%, a significant increase, indicating 
that supply reliability must have improved. 75% of those using electric light have between 4 and 8 
light bulbs in their home. Six percent have fewer, the rest more. The use of kerosene for lighting has 
disappeared, while before the project, 16% always used it. Candles are used as backup, when there is 
no electricity: 86% use it sometimes or frequently, while only 6% use it very frequently. 


Electricity also has replaced dry cell batteries to a significant extent: Before, more than 50% of the 
respondents used it, and this has fallen to 20% related to use in radio and cassette players, while the 
numbers are 22% and 11% (before/after) in the case of use in torch lights. Dry cell battery energy 
costs at least a factor 20 more than mains electricity. This results in a seemingly small but very 
important saving, as people have little money available. Other uses for electricity is for Television, 
(80% use it against 5% before), a surprising number of different appliances, and the home business. 
The number of respondents who use it in the latter has increased from 6% to 16%. Cell phones did not 
exist before, now almost two thirds of the respondents use one, often limited to receiving calls because 
of cost. 


Television sets, overall are the second most important use of electricity in terms of household 
electricity consumption. It may in some households (>10 hrs use per day) exceed electricity 
consumption for lighting. In households that have a refrigerator (30% of respondents), this ranks third 
in terms of share in total consumption. 


The field survey questionnaire also contained questions on energy quantities used. Data were collected 
for the quantities of fuel wood, charcoal, electricity, gas and kerosene. The result in the end, 
unfortunately, was an insignificant share of valid answers, inconsistencies in valid answers made it 
impossible to use data. 


A6.5.3 Features of Supply 


A6.5.3.1 Cost and Payment Modalities 
Before 1999, 61% of the respondents (57 valid answers) said that they made payments to EDM while 
more than 37% were not connected to electricity. Currently, 92% (82 valid answers) pay EDM for 
their electricity while 7% pay indirectly through their landlord.  


Before 1999, 59% of the respondents (54 valid answers) said that they paid monthly whereas now 
98% (81 valid answers) do so while 1% pay via CREDELEC (pre-paid electricity). 


As we had anticipated would happen, the data obtained about the amounts paid for electricity 
consumption were very few and manifestly unreliable. Hence, they are not presented here. From EDM 
data, it is clear that the tariff is MZN 1.0/kWh for the first 100 kWh per month. Higher consumption 
costs more, but given the consumption patterns it is safe to assume that the large majority of 
households are using less than 100 kWh/month 


Whereas before 1999 no respondent (84 valid answers) reported to share the payment of their 
electricity bill with other users, now 3% (31 valid answers) shared the bill with another house and 
6.5% with two other houses. 


A6.5.3.2 Charges and Tariffs raised by EDM 
In EDM distribution, the costs arising are for an initial connection fee, a fixed subscription cost per 
month, a guarantee deposit, and finally consumption charges per kWh. The social tariff category is 
exempt from connection charge, fixed charges and guarantee deposit, as shown in the table below. 
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Table 18: EDM Tariffs and Charges 
 


  MZN/kWh MZN/kW 
fixed fee 
(MZN) 


Connection Fee 
(MZN) 


# EDM Tariffs 2006 2006 2006 1 Phase 3 Phase 


guarantee 
deposit 
(MZN) 


1 0-100 kWh (social) 1.00           
2 0-200 kWh 2.20 2.46 70.80 65.41 130.82 673 
3 201-500 kWh 2.93 3.52 70.80 65.41 130.82 2198 
4 above 500 kWh 3.08 3.85 70.80 65.41 130.82 4527 
5 Large Industrial LT) 1.38 106 207.31   191.53 
6 Medium tension (MT) 1.14 119 973.08   899.05 
7 High tension (HT) 1.02 131 973.08   899.05 


per kW 
220 - 415 


MZN 
 


Most households in the survey sample belong to the above category 1 and 2, while businesses and 
medium enterprises belong to category 3 and 4, and the large companies to categories 5 to 7. 


A6.5.3.3 Power Failures  
For the period before 1999, 61% of the respondents with electricity reportedly had not experienced 
power failures or said they were rare whereas 25% said that they occurred often. By 2007, 51% 
reported that power outages were rare or never occurred and only 1% claimed they occurred often 
(Table 19). Now, however, more electricity users report power fluctuations. 


Table 19. Frequency of power outages 
 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


Never 15 17  38% 21% 
Rarely 9 28  23% 35% 
Sometimes 6 34  15% 43% 
Often 10 1  25% 1% 
No response 2 2  n.a. n.a. 
Not applicable* 58 18  n.a. n.a. 
      
Total 100 100  100% 100% 
Respondents 40 80    
* We only counted the responses by people that received electricity in the period. 


A6.5.3.4 Power Fluctuations 
Fluctuations are reportedly up a bit. For the period before 1999, 49%% of electricity users that 
responded had experienced power fluctuations. Now, 38% complained of power fluctuations and their 
frequency seems to be less than before (Table 21 and Table 21).  


Table 20. Are there power fluctuations? 
 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


No 19 30  49% 38% 
Yes 20 50  51% 63% 
No response 3 2  n.a. n.a. 
Not applicable 58 18  n.a. n.a. 
      
Total 100 100  100% 100% 


 


Table 21. How often do the fluctuations occur? 
 Number  % of respondents 
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  Before 
1999 


2007  Before 
1999 


2007 


Never 19 36  59% 51% 
Rarely 2 28  6% 40% 
Often 11 6  34% 9% 
No response 10 12  n.a. n.a. 
Not applicable 58 18  n.a. n.a. 
   
Total 100 100  100% 100% 


 


A6.5.3.5 Damage due to Power Fluctuations 
For the period before 1999, 10% of the respondents (71 valid answers) reported having suffered 
damages due to power fluctuations before 1999 whereas, now, 28% (86 valid answers) report such 
damages.  


For the pre-1999 period, 74% of the electricity had never incurred such losses; 5% (62 valid answers) 
claimed they were rare; and 19%, often. For the post-1999, 52% (77 valid answers) said such damages 
never happen; 38% said they are rare; but 8% claimed they were frequent. 


Table 22. Has your electrical equipment been damaged due to the fluctuations? 
 Number  % of respondents 


  Before 
1999 


2007  Before 
1999 


2007 


No 34 57  87% 71% 
Yes 5 23  13% 29% 
No response 3 2  n.a. n.a. 
Not applicable 58 18  n.a. n.a. 
Total 100 100  100% 100% 


A6.5.3.6 Major Findings 
Most customers pay their electricity bill to EDM (92%), some pay through their landlord, and 
allegedly, five households are connected to another house, and the bill is shared. This saves costs for 
an additional meters, but is, strictly speaking, illegal. 


EDM applies a differentiated tariff, depending on a number of factors: consumer category, such as 
domestic, commercial, agricultural or industrial, the level of consumption, and the level of load, as 
well as the voltage level of supply. It is seen that the social tariff is heavily subsidized: Consumers 
with a monthly 100 kWh or less, pay less than half of the next domestic category. The domestic tariff 
is progressive, and ranges from MZN 1 per kWh to about MZN 3  per kWh. All categories, except 
social tariff, also pay a connection charge, recurring fixed charges, and have to make a deposit.  


It is seen from this that larger domestic consumers subsidize smaller consumers: Small consumers pay 
from one third to half of what the larger domestic consumers pay.   


The quality of supply, according to respondent’s perception, has decreased: Before, 61% had not 
experienced power failures, while now, only 51% stated to not have experienced it. Voltage 
fluctuations are experienced less often, only 9% against the previous 34%. On the other hand, 29% 
claim to have suffered damage to equipment due to fluctuations, while it was only 13% previously. 
There may be a contradiction in this, but it is also possible, that a single abnormal incident has caused 
damage in many homes.  


The statements on power failures and fluctuations are not considered reliable. It is possible that the 
questions have been misunderstood, or the responses were not very clear and misinterpreted by the 
remunerators.  
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A6.5.4  Social Impacts  


A6.5.4.1 Security 
For additional security, homes with electricity are clearly using their lights more at night in 
comparison to the period before the project. Before 1999, 46% of the respondents with 
electricity never left their lights on throughout the night whereas 46%, always did. For 40%, 
security is the main reason and for another 9%, both security and the comfort of light. By 
2007, 31% (87 valid answers) whereas 74%, always (Table 23). In both periods, security was 
the predominant motive (Table 24).   


 
Table 23. Does your household leave some lights on throughout the night? 


 Number  % of respondents 


  Before 
1999 


2007  Before 
1999 


2007 


Never 19 25  46% 31% 
Sometimes 4 10  10% 12% 
Always 18 46  44% 57% 
No response 1 1  n.a. n.a. 
Not applicable 58 18  n.a. n.a. 
Total 100 100  100% 100% 


 


 
Table 24. Why do you leave your lights on all night? 
 Number  % of respondents 


  Before 
1999 


2007  Before 
1999 


2007 


Simply for light 0 1  0% 2% 
Security 17 39  81% 74% 
For security and 
light 


4 13  19% 25% 


No response 2 4  n.a. n.a. 
Not applicable 77 43  n.a. n.a. 
Total 100 100  100% 100% 


 


A6.5.4.2 Working at Night  
As for working at night because of having electricity, 14% of the respondents say they work 
less now whereas 60% claim to work more now. Asked “who is working more” now, 50% 
said the wife; and 20% indicated no change. Concerning, only the boys seemed to get little 
benefit. 


 
Table 25. Is there more or less work due to having electricity? 


 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


No  change 20 20  63% 27% 
Yes, more work 8 44  25% 59% 
Yes, less work 4 10  13% 14% 
No response 10 8  n.a n.a 


28 Evaluation of Norwegain Power-related Assistance  Annex 6 - Rural Field Study Gurué, Mozambique 







Not applicable 58 18  n.a n.a 
Total 42 82  100% 100% 


 


Table 26. Who works more? 
 Number  % of respondents 
 Before 


1999 
2007  Before 


1999 
2007 


No change 14 9  74% 20% 
Wife 4 23  21% 50% 
Husband 0 3  0% 7% 
Girls 0 4  0% 9% 
Both, boys & girls 0 2  0% 4% 
All 0 2  0% 4% 
Other, specify 1 3  5% 7% 
No response 23 35  n.a. n.a. 
Not applicable 58 19  n.a. n.a. 
Total 100 100  100% 100% 
      
Total respondents 19 46    


 


Table 27. Who works less now that you have electricity? 
 Number  % of respondents 


 Before 
1999 


2007  Before 
1999* 


2007 


No change 1 3  n.a. 9% 
Wife 1 6  n.a. 18% 
Husband 0 6  n.a. 18% 
Boys 0 1  n.a. 3% 
Both, boys & girls 2 7  n.a. 21% 
All 0 6  n.a. 18% 
Other, specify 0 5  n.a. 15% 
No response 26 47  n.a. n.a. 
Not applicable 70 19  n.a. n.a. 
Total 100 100   100% 
Total respondents 4 34    
Note: For the early period, there are too few respondents to be significant. 


As for those that were working less, the main explanation was that in the evenings they are tired; the 
mother works during the day; and most of the work is done during the day. The reasons seems 
unrelated to the availability of electricity. Working more seems, however, to be clearly related to the 
availability of electricity.  People claimed they worked now because, with light, that has become 
possible. For example, the wife can prepare dinner and women can now continue working during the 
evenings doing additional work like sewing, since, during the day, they are too busy with other 
activities. In one household, we were told that the husband had a carpentry and sometimes now works 
in the evenings. Overall, it seems that, for the people in our survey, electricity has intensified work in 
the home and on the job.   


For those who work in the evenings, they argued that: 


• their memory is fresh then and there is more time available; 


• the night is calm and fresh; 


• there are many activities during the day so some are transferred to the evenings; 
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• electricity enables them to work at night; and 


• Light bulbs give nearly the same clarity as daylight.  


A6.5.4.3 Entertainment  
With 67 valid answers, most people with a television have it on between two to four hours per 
day though 10% connect it for ten hours every day. Over 27% of the respondents, With 75 
valid answers, 27% have the radio on for one hour/day while 12% do so for two hours.  


A6.5.5 Effects of Electricity on the Education Sector  
The education network in Gurué district has 133 schools (511 classrooms). Of those, 114 are 
primary schools for first grade (EP1); 13 are complete primary schools (EPC), 3 are for the 
primary teaching of second grade (EP2), 2 are secondary schools, and 1 is a private technical 
school. The district is one of three in the province that has a pre-university school, and it 
admits students from other districts. The city of Gurué also has one boarding school that 
receives boys and girls from the other districts. 


Between 1999 and 2001, 35 school infrastructures (2 boarding schools, 81 classrooms, 9 
houses for teachers) were built or refurbished. Moreover, the Governor of Gurué expects to 
improve the education sector because, currently, the district cannot accept all children for lack 
of teachers and classrooms. The sector has 803 teachers (639 in primary schools and 64 in 
secondary and pre-university schools). 


For adults’ literacy, there are 17 units with 142 centres and 9.272 learners (AEA). 


For the Centro Polivalente Leão Dehon electricity is essential. It runs a technical school with 
three courses: general electricity, auto mechanics, and locksmith mechanics. Each course runs 
during the day and lasts three years, which is equivalent to standards 8, 9 and 10 in the normal 
education system. In 2000, it had 27 students, rising to 88 in 2003 but falling to 25 in 2007 ( 
Figure 9).  
The district has over 36.998 pupils (44.5% girls). Its extraordinarily high teacher/pupil ratio 
(1 : 112) as well as the low level of training of the teachers (46% are untrained) limits the 
sector’s development. Access to school is mainly constrained by cultural issues, especially for 
girls between 10 and 12 years old right after the initiation rites since many are forced to 
marry. Another constraint is the long distance children have to walk to school. 


According to the District Director for Education and Culture, electrification helps the school 
to function fully by adding evening classes to improve workers’ access to education. On 
interviewee, a teacher, confirmed that the evening courses have helped to increase of the 
number of people—including women—who go to school. Several other interviewees report 
that access to the evening courses is better now that street lights have improved security, 
especially when they are returning from school. That is more complicated and unsafe in the 
neighbourhoods without electricity.  
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General Electricity Training 
 
Figure 9. Registered and approved students from general electricity courses at Centro Polivalente 
Leão Dehon, 1999-2007 
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A6.5.5.1 Electrification of Schools 
Before the high intensity power lines brought electricity to Gurué, the schools used generators 
but, lacking sufficient funds for fuel, suffered interruptions in their activities. Nevertheless, 
after the electrification project, merely four schools in Gurué became electrified. Those that 
are in the city are due the fact there was no work for its electrification. For the others, the 
transformer points (PT) do not have sufficient capacity to provide electricity to locations, e.g., 
Aeródromo, Mangone (8 km from the city). 


Table 28. Electrified schools in Gurué, by year 


School Year 
Montes Namuli 1972 
Escola Secundária 1972 
Moneia 2000 
Muela 2000 
Projecto 2003 
25 de Junho 2004 


Source: Data prepared for the present study 
by the DDEC and adapted by Alícia Calane, 
May, 2007. 


A6.5.5.2 Informatics   
Though a project exists to put computers in the schools that depends a lot on how each 
director manages their school. Some computers, a copy machine, and audio-visual materials 
were obtained for the pre-university school to improve the work and reduce costs. Though 10 
computers were given to the school, after six months only five are still functioning. When the 
computers were good, all the students got computer lessons twice a week albeit with no 
connection to the Internet. 


With their newly acquired computer skills, people are now using computers to keep 
information mainly at District Direction of Education of Gurué and in the pre-university 
school. In other districts (such as Gilé), where there is only a generator that works irregularly 
and, then, two hours per day, the results are not the same because the time spent on the 
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computer is very limited. Thus, they cannot develop skills and are still typing out their 
reports.   


As reinforced by the DDEC previously, the schools with electricity may have computers, 
which facilitate school planning as happens in those that are already have electricity. If all 
schools had computers, DDEC would receive information from them more quickly.  


According to Centro Polivalente Leão Dehon, the centre organized seven computer courses 
this year and interest is growing. Nevertheless, few opportunities exist within the area to 
apply such skills once they are acquired.  


A6.5.5.3 Electricity supply reliability  
The pre-university school has experienced persistent problems with the supply of electricity, 
which require professional analysis. Electrical fluctuations have destroyed some equipment, 
including one computer whose processor burned up. Some UPS’s have stopped working but 
the school is not sure it this is due to the fluctuations. According to DDEC, there are other 
neighbourhoods that had some problems created by a contractor, but this is now being solved. 


Black-outs happen only when there are problems with the main line or when it is for 
maintenance, which usually happens on Sunday. However, EDM usually warns ahead of 
time.  


A6.5.6 Impact of Electrification on Education  


A6.5.6.1 Study Habits in the Community 
Asked how the availability of electricity has affected the children’s study habits in their 
neighbourhood, the answers were: 


• The community is very busy, so during the evenings they take the chance to go to school; 


• It is now possible to go to night classes; 


• With the electricity, people can now go to school, something that did not happen before; 


• With the electricity, people can now assist their children in the studies; 


• Now the streets have lights and that reduces the circulation of thieves, and that encourages 
more people to study in the evenings without being afraid; 


• Now, with the electricity, there are many women that are going to school; 


• It helps the readings, as well as access to internet and studies during the evenings; 


• It is good, it is possible to go to school and produce results just like if it had been studying 
during the day; and 


• I can go to school, return to do the homework, and then chat with people at home. 


Though there is electricity some of the neighbourhood schools still lack electricity for various reasons. 
People dislike that they have to walk far in the evening to go to a school with electricity when one 
exists in their neighbourhood. The reasons suggested by some is the lack of payment of the electricity 
bills, and then the line is cut and the lack of teachers due to small budget for their salaries.  


A6.5.6.2 Children Studying 
From the 48 valid answers, 60% of the respondents said that, with the arrival of electricity, 
the children did not change their study habits, the others (40%) reported changes. Asked if 
their studies have improved, 84% said that they had improved a lot and 16% said no. 
Seemingly, this partly contradicts the answers reported in the previous sentence where 60% 
reported no changes. Improvements have occurred but, perhaps, less than reported in this 
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second response.  


Of the respondents, 79% said that the children’s studies did not worsen after getting 
electricity; 21% said they did. The reasons suggested for a good impact are: 


• Children can now prepare the next day classes. 


• The light helps the children to produce more. 


• It is possible to provide additional assistance to the children while they are studying. 


• Children can watch TV and can get lots of information about the world. 


• Children can study without much effort to see. 


Those that said that it got worse argued that: 


• The children only want to see the soap operas. 


• The children become too distracted and do not want to study, do not have time to study, and 
only want to go out and see movies. 


• Some prefer that their children study during the day. 


• The children’s studies worsened because of being distracted watching TV. 


A6.5.7 Health Sector Overview 


A6.5.7.1 Sanitary Units and Staff 
The health sector in Gurué comprises a network with 13 sanitary units and 183 beds. One unit 
is the Gurué Rural Hospital in Gurué city, which has 142 beds. The other sanitary units are 
health centres type III (they all include maternities and permanent vaccination posts) – 2 in 
the city and the remaining in the UP2 neighbourhood, the villages of Muagiua, Invinha, 
Lioma, Ruace, Serra, Tetete, Mepagiua, Up10 e Macuarro. The health network also include 
20 village health posts. 


The health staff of the district comprises 140 professionals, including 4 medical doctors, 27 
medium-level technicians, 45 basic-level technicians, 20 elementary technicians, 2 drivers, e 
42 servants. On average, there is one health technician for every 9.405 people. According to 
data provided by the chief nurse, Gurué Rural Hospital had 99 employees in 2006.  According 
to the Distrital Director of Health, it now has 111 employees.  


A6.5.7.2 Coverage  
Gurué District has 11.286 habitants per sanitary unit. According to the District Government’s 
Development Plan, each sanitary unit receives over 8.000 people per year, and the distance 
that people need to walk to reach a sanitary unit is of 10 km to 15 km.  


The Rural Hospital of Gurué serves all Gurué city, as well as all localities that transfer their 
patients to the hospital for paediatric, emergencies, and maternity care. Over 20% of those 
that come due to an emergency stay in the hospital. For surgeries, the hospital also receives 
patients from other districts such as Ile and Namarrói.   


As a Rural Hospital, the services provided, apart from the urgent surgeries, are basic. There 
are no sub-specialties. When necessary, the patients are sent to Quelimane. The hospital 
works 24 hours a day and has appointments for consultations up to 15.30 p.m., the 
government’s normal working hours.  


According to information received from the chief nurse, the Rural Hospital of Gurué received 
an average of 1.622 emergency patients in 2006 and 50% were children, 26% women. From 
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those that stayed in the hospital, 43% are for paediatric reasons, 26% for surgery and 31% 
requiring general medicine.   


A6.5.7.3 Vaccination 
According to the District Governor, the coverage of the vaccination program rose by 50% 
between 1995 and 2006. Besides the fixed posts that have fridges for the vaccines, the 
technical team also visits villages during the vaccination campaigns.  


A6.5.7.4 Most Frequent Diseases 
The most frequent diseases in the district are diarrhoea, tuberculosis, parasitoids, malaria, and 
malnutrition. Children are mostly affected by malaria and parasitoids. Malaria is one main 
killers in the district.  


The Rural Hospital has registered as the most frequent diseases, malaria, respiratory diseases, 
and HIV/AIDS. Burns are rare because, according to the DDS, the population knows well not 
to play with fire. Reportedly, epileptics are the most susceptible to burns.  


Specialized services and counselling exist for the youth. In 2003, voluntary testing was started 
as well as a day hospital to support HIV/AIDS infected people to take antiretroviral medicine. 
The district also has a District Nucleus for the Combat against HIV/AIDS (Núcleo Distrital de 
Combate ao HIV/SIDA).  


A6.5.7.5 Impact of Electrification on the Health Sector 
Due to emergencies, laboratory testing, surgeries, and vaccines storage, electricity has helped 
the hospital, which can now provide more consistent services. The hospital has acquired new 
modern equipment that has also improved services. 


Concerning eye diseases, the DDS said that it was difficult to measure the impact of the 
electricity here because he had no references to compare. For eyes problems, some people are 
sent to the hospital by the community agents though many come by themselves. Till two 
months ago, the hospital had an ophthalmologist who attended 80 people per month. Now 
there is no one to do this. 


Besides electricity, the hospital buys fuel wood from the Centro Polivalente Leão Dehon 
mainly for use in the kitchen. 


The expenses for both electricity and fuel wood are increasing though the bulk of the 
expenditure is for electricity.  


 
Table 29. Gurué Rural Hospital monthly energy expenditures, 2004-2006 


Energy 2004 2005 2006
Electricity 23.000 to 25.000 28.000 to 30.000 30.000 to 33.000
Fuel wood 5.000 to 7.500 7.500 to 10.000 10.000 to 15.000


Monthly Energy Expenditures (Mtn)


 
 


The community’s perception 
Asked how electricity had affected or affects the community’s health, some people replied according 
to their family’s experience while a few referred to the community as a whole. Some of the opinions 
are accurate, others have a dubious scientific basis, for example:  


• Some people said that the electricity does not affect their health . 
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• Electricity has nothing to do with health unless one spends too much time watching TV, 
which can affect their eyes. 


• Electricity has nothing to do with health though, in previous years, they drank warm water and 
now can drink cold water, which is supposedly good for health. 


• The family has less time to rest. 


• Children study early in the morning and sometimes they stay awake until 22h watching TV 
and have difficulties in waking up in the morning and that is not positive. 


• Others said that the electricity affected their families’ health in a very positive way since the 
children can be medicated at any time during the night without needing candles or kerosene 
for light. 


• Electricity brings happiness and units the family since there is more time to chat, listen to the 
radio, and watch TV 


• Electricity protects health because is avoids smoke pollution. 


• The lack of electricity makes the family have less chest problems and sore eyes due to smoke. 


• The health is better because the hospital has light to facilitate operations and the treatment to 
the patients.  


• Now, health is not affected because they no longer use anymore candles and other fuels for 
lighting  


• At dinner time, it is possible to see what they are eating. 


A6.5.7.6 Major Findings on social effects 


Security 
The number of people that used to leave the lights on during the night has increased 
considerably. It gives people a feeling of security. 


Night Activities 
People that are connected to electricity like it for the convenience and the extra hours it gives 
them to interact with their friends and family. Some have also started to work at night to earn 
income. Women have more work to do as they are now able to do the housework that they 
were unable to do during the day because they were in their production fields or business 
outside their homes. So, with electricity, evening activities increase in both entertainment and 
work and may well reduce the time for resting.    


Education 
Undoubtedly, electricity increases opportunities for people to study during the evenings. With 
electricity, technical courses—including computer classes—were introduced in the city and 
have attracted significant demand. However, as many interviewees said, though electricity 
brings more opportunities for longer hours of light, one cannot measure its pedagogical 
impact in isolation. Many other factors are at play.  


Health  
Electricity has brought the good results and increased trust for the health sector. Modern 
machines were brought to the district, surgeries are now possible, and medicines, including 
vaccines, can be stored in fridges, which is very important for the national vaccination 
campaigns. With increased lighting at night, people also feel more confident to go at any time 
to the hospital to get treatment. 
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A6.6  Enterprises Development 


A6.6.1 


                                                     


Situation of the Firms in 1999 in Relation to Electricity 
The 1999 baseline study referred that the main source of energy consumed in Gurué was the 
thermal production from the five operational tea factories with a capacity of approximately 
1.8 MW and approximately 0.6 MW more from EDM and various private entities, followed 
by hydro power of 1.1 MW. Local power generation with diesel engines used an estimated 
330.400 litres for 1999. The generators were not in continuous operation because of high 
costs. For the production of electricity approximately 72.000 litres were consumed by the tea 
factories, 192.000 litres by EDM and 62.400 litres and by the Leon Dehon Centre. The 
remaining 4.000 litres were consumed by boarding houses, NGOs, the grain mill and small 
companies.  


In Gurué a litre of diesel used to cost about 5.350 MTM. (old currency, equivalent to MZN 
5.35). In addition, the consumption of wood fuel by the factories for tea drying and for 
Emochá’s steam turbine is estimated at 30,466 m3 for 1999, making this the third most 
important source of energy in that time. Approximately 60% of this fuel was obtained by the 
factories from their own plantations, the rest being acquired or cut from the forest with 
licenses emitted by the District Directorate of Agriculture for the purpose. The distances to 
the locations where wood fuel is cut vary from 8 to 40 km. The cost of wood fuel is 
approximately 8.500 MZN/m3 and transport costs vary between 2.000 MZN to 3.000 MZN 
per m3. The small and medium sized companies consumed 2.500 m3 of wood and about 
36.000 kg of charcoal per year in the production of foodstuffs and alcoholic beverages.6 


The 1999 baseline was concerned about the environmental situation because the rate of 
reforestation was lower than the level of cutting. According to the study, it was previewed 
that the future consumption of power in Gurué would reach 7.5 GWh between 2003 and 2005 
when investors, confronting the reality of having available good quality power for sufficient 
time would carry out investments which in that time they wouldn’t even mention. Many of 
the likely capital investors are not even in Gurué at present.7 


According to the 1999 baseline study, all the tea companies with the exception of Gulamo's (Chazeira 
de Moçambique) hydro power plant that has had water for year round operation and also provision of 
80 kW of electricity to the EDM network, suffered great difficulties from the irregular supply of 
energy because of lack of water and funds to operate their generators for longer periods. According to 
the same study, the lack of network supplies of electricity to the tea industry retarded investment in the 
sector and only in that time, with the knowledge of future connection larger investments seem to start 
to have been planned. 


In general terms, all sectors identified power supply as the main problem, like communications, roads. 
In addition to this, the commercial sector supplied by the EDM network also complained of the weak 
buying power of Gurué workers, both seasonal workers with intermittent salaries and of those with 
low salaries. Some commercial sector representatives also noted the strong impediment to the 
development of Gurué being difficult access to credit. In 1999 the principal operating costs of the tea 
companies were salaries, followed by energy. 


 


 
6 Baseline 1999: 9-10 
7 Baseline 1999: 11-12 
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A6.6.2 Economic Sector Overview  


A6.6.2.1 Industries 
The industrial network Gurué is composed by 11 areas of activities that integrates the tea 
industry, mineral bottling, mills, oil pressing and others as presented in the following table: 


    
Table 30- Gurué district industries network, 2004-2005 


2004 2005 Type of Activity 
Operational Closed Total Operational Closed Total 


Tea processing industry 5 1 6 4 2 6 
Mineral water bottling  1 0 1 1 0 1 
Boer bean processing 1 0 1 0 1 1 
Mills 32 1 33 47 1 48 
Furniture production 1 3 4 2 2 4 
Bread-making 1 1 2 2 1 3 
Oil pressing 24 0 24 2 22 24 
Mechanic locksmith 1 0 1 1 0 1 
Mechanic workshops 3 0 3 3 0 3 
Shoe shop 1 0 1 1 0 1 
Tea packing  1 0 1 1 0 1 
TOTAL 71 6 77 64 29 93 
 Source: Direcção Distrital da Indústria, Comércio e Turismo in Governo do Distrito de 
Gurué (2006: 25) 


The following table summarizes the official information about the industries production. For 
each of the listed firms, with the exception of the Centro Polivalente Leão Dehon (CPLD), 
there is an individual data collected during the field work. This can be seen later in the present 
document.  


Table 31. Gurué district industrial production, 2004-2005 
2004 2005 Company Product  


Produced Produced 


SDZ. Sarl Packed tea 1 169 365 Kg 1 014 153 Kg 
Chazeiras de Moç. Packed tea 932 947 Kg 724 199 Kg 
Chá Magoma  Packed tea 1 066 404 Kg 806 463 Kg 
Sagar Zambézia Processed boer beans  1 513 022 Ton ----------------------- 
Centro P. Leão Dehon Furniture 2 326 pieces 3 602 pieces 
CPLD Flour 394 261 Kg 417 383 Kg 


   Source: Direcção Distrital da Indústria, Comércio e Turismo in Governo do Distrito de Gurué (2006: 25) 


 


A6.6.2.2 Trade 
In terms of trade, the following two tables provide an overview of local trade. 
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Table 32 - Commercial network, 2004-2005 
2004 2005 Type of Activity 


Operational Closed Total Operational Closed Total 


Warehouses 4 0 4 6 0 6 
Shops 21 43 64 28 43 71 
Rural trade B 0 0 0 41 0 41 
Rural trade C 0 0 0 78 0 78 
Rural trade D 0 0 0 73 0 73 
Trade fairs  8 0 8 9 0 9 
Rural markets  14 0 14 15 0 15 
Bancas fixas 63 0 63 63 0 63 
TOTAL 110 43 153 313 43 313 


   Source: Direcção Distrital da Indústria, Comércio e Turismo in Governo do Distrito de Gurué (2006: 26) 


 


Table 33. Agricultural trade, 2004-2005 (tons) 
2004 2005 Product  


Planned 
( ton) 


Produced 
( ton) 


Planned 
( ton) 


Produced 
( ton) 


Maize 13,000 29,316 15,000 23,760 
Rice  300 398 300 2,317 
Mapira  500 126 300 433 
Cassava  12,000 7,661 7,000 4,217 
Beans 14,500 28,529 16,000 17,325 
Amendoim  300 309 100 66 
Total  40,600, 66,339 38,000 48,118 


Source: Direcção Distrital da Indústria, Comércio e Turismo in Governo 
do Distrito de Gurué (2006) 


A6.6.2.3 Tourism 
Although the district is considered a good tourist destination, the lack of infrastructures and 
the lack of investment in the sector does not contribute to its development.  


Table 34 - Hotel industry network and similar, 2003-2005 


Operational Closed Total Operational Closed Total Operational Closed Total


Board houses 2 0 2 2 0 2 2 0
Residencials 0 0 0 0 0 0 1 0
Restaurants and 
bars


11 4 15 4 7 11 7 6 13


TOTAL 13 4 17 6 7 13 10 6 16


20052004Type of Activity 2003


2
1


 
Source: Direcção Distrital da Indústria, Comércio e Turismo in Governo do Distrito de Gurué, 2006 


A6.6.2.4 Financial Services 
After Banco Austral closed, the Banco Internacional de Moçambique (BIM) became the only 
bank in the district. The Banco Austral was a development bank belonging to the government 
and was later privatized. Now, BIM is the only bank offering services that also include credits 
and saving accounts. The team approached the bank manager to understand about the changes 
and about the type of clients BIM has, but the manager had first to ask for permission at the 
headquarters and no information was obtained. Some of the bank’s clients opined that, with a 
continuous electricity supply, the bank is able to operate and this constitutes a reason for them 
to invest in Gurué, as travelling to Mocuba to make the deposits was not safe.  
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Another financial institution is AMODER (Associação Moçambicana para o Desenvolvi-
mento Rural), which has been operating in the district since 2001. AMODER concedes credit 
to trade, small industries, agriculture, livestock and fisheries.  


A6.6.2.5 Company Summaries 
Taking into consideration human and economic potential and the type of activity, the 1999 study 
classified firms as: GROUP I : Big companies, GROUP II:  Medium-sized companies, GROUP III: 
Small companies. 


GROUP I. Big Companies 
Among the big companies identified in 1999, there existed Emochá with 14 production units, all in the 
process of privatization. Now, only some of these units are operating. Of these, we visited the 
following companies, including some that are only now restarting:  


• Sociedade de Desenvolvimento da Zambézia, SDZ: In 1999, this company was in the process of 
development and importation of machinery to start working. 


• Chazeira de Moçambique: Started in 1998, Chazeira de Moçambique, a tea company, is part of 
Gulamo’s Group that owns 2,350 hectares within the municipality though, now, it is only using 
1.350ha.  


• Chá Magoma (Chazeira Magoma): According to the 1999 study, Chá Magoma, a tea producer 
and exporter, arose from the privatization of three production units (UPs) from Emochá E.E. and 
has been operating since 1996.8 Located outside Gurué municipality, the company owns 6,000 
hectares though, at present, it only uses 1,717 hectares. It has a greenhouse to dry the tea, by fuel 
wood.   


• Chá Zambézia: A subsidiary of Chá Magoma, Chá Zambézia owns 5,500 hectares of land in the 
municipality. Of these, 5,000 hectares are being worked, 306 hectares is for circulation, and 194 
hectares are idle. 


• Agro-Industries Lda.: Agro Industries Lda. is an agro-industry that transforms boer and other 
beans. It is in a suburb in Gurué Municipality. The company started working in Gurué in 2003. 
Before then, the factory belonged to the SCI-SDZ group, which sold the majority share to Export 
Marketing.  


• Centro Politécnico Leão Dehon:  The Centro Politécnico Leão Dehon is a religious community 
that integrates two priests, four Portuguese volunteers and two Italian volunteers. Located in the 
Bairro Artes e Ofícios, a suburb, it belongs the priests of the “Coração de Jesus” of Italian origin. 
They work in two areas: education and industry. The education is technical and focuses on general 
electricity, auto mechanics, and locksmith mechanic. Industrial training includes carpentry, 
workshop of a locksmith, milling industry, auto mechanics, and office services. 


Some operational characteristics – Tea companies 
From the collected data during the field work, SDZ reportedly has over 1,930 employees, 88% of 
whom are casual workers, a percentage that varies with the amount of work. The participation of 
women is low because, at early ages, start to care for newly formed families. Usually those that come 
to work in the fields are over 30 to 35 years old. Another explanation given by other companies is that 
women usually work on their own fields and do not have time to work for the tea plantations.  


In 2003, Chazeira de Moçambique had 1,535 employees and, in 2003, 1,587 in 2006, a 3% increase. 
For 2006, over 83% were seasonal workers, over 13% were casual and only 5% were permanent. In 
relation to 2003, the number of permanent workers fell by 15% and casual workers, by 35%, while 


                                                      


 
8 The information collected during our fieldwork in the Abril 2007 reports it started in 2006. 
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seasonal workers increased by 10%. According to Chazeira de Moçambique, seasonal workers are 
easier to manage because they are paid by the day. 


In 2006, Chá Magoma had 2.320 workers: 9% permanent, 91% casual. Half were seasonal workers.  


When interviewed in 2007, Chá Zambézia had over 1,100 workers: 27%, permanent; 46%, casual; and 
27% seasonal. Twenty percent of the tea plantation workers are women.  


Most of the workers are illiterate and either casual or seasonal employees. The number of skilled 
workers, engineers, is almost nil. Some workers may have a high school education but they are usually 
found in the factories and the offices.    


The majority of the workers are from Gurué though some hail from Namarrói, Quelimane, and 
Nampula.  


The salaries vary between 1,277 MZN to 19,312  MZN for permanent workers, the ones that work in 
the office or as field controllers. The seasonal and casual workers receive 35.32 MZN (after taxes) x 
26 days/month.  


Electricity Usage. Before 1996, some tea companies produced energy with turbines, diesel generators 
or fuel wood. At least two of the interviewed companies, two companies have been receiving medium-
tension electricity from EDM since 1999. At least for one, energy usage has been growing sharply in 
recent years by 69%. It also has its own generation capacity to produce 500KVA, of which it uses 
400KVA. 


The companies firmly believe that the use of electricity makes them more secure and enables them to 
install modern technologies in the factories, e.g., to substitute fuel wood in the greenhouse. However, 
some companies expect their production costs to increase some 60% by 2008 while production will 
double. Newly recommissioned plantations cannot talk much about the effects of the installation of 
electricity on their production though it is clearly essential. 


Investments in the Infrastructure for the Supply of Electricity. The availability of electricity in 
Gurué made possible new investments in upgraded electrical systems of the companies that would 
allow them to invest in new machinery.  Investments among different companies varied between USD 
20.000 to over a million USD in loans, to buy the machinery, the transformer, tractors, cars, trailers, 
and one truck from abroad. According to interviewees, such investments would not have been done 
without the availability of electricity.  


Main Constraints Faced by the Firms: 


 Lack of means to transport their products to Mombassa though the roads were improved in 
2006. High transport costs make the products more expensive and less competitive.  


 For the exporters, value added tax payments are also a constraint. According to them, they 
cannot, in practice, recovery these from the Treasury though, legally, they should be able to do 
so.  


 One interviewee complains that “EDM needs to be more serious”. Though he accepts that 
maintenance of the PTs is his firm’s responsibility, EDM should at least guarantee the 
availability of engineers to do the job correctly. Others complain that electricity is too 
expensive, and that in comparison to MOZAL (Mozambique’s largest industrial power 
consumer near Maputo), this was not fair.   


 Lack of parts is a constraint and forces the companies to go for repairs outside of Gurué. 
 Scarcity of labour is a big constraint. Purportedly, too many people prefer to work in the city. 


 


Installed Equipment: In terms of installed equipment, because of electricity, the number of machines 
increased as well as their technological sophistication. At the moment of the interviews, 12 machines 
were being renovated in a particular firm to reduce their consumption of electricity in another, a new 
greenhouse was being installed to use only electricity.  


Other Sources of Energy. Some companies use other sources of energy such as turbines, thermal 
generators and fuel wood, others not. Fuel wood is used to dry the tea in the greenhouses. Some firms 
use 5,000 m3 of fuel wood in each season. Some firms obtain the fuel wood from their own land. In 


40 Evaluation of Norwegain Power-related Assistance  Annex 6 - Rural Field Study Gurué, Mozambique 







relation to the turbines, one of the firms referred that between 1998 and 2003 the turbine used to 
produce over 400 KVA but now only 170 KVA, presumably a sign of greater dependence on EDM.  


Production. All the interviewed companies referred that, due to weather conditions, the best period 
for production is between December and May.  


According to the manager of a large firm, since 2001 to now, production has increased more than 40% 
and many jobs have been created. Another firm reported the highest production of green leaf in May 
2005/06. two firm produce, on average, 100,000 kg/month. One of them expects to increase that to 
200,000 kg/month. More than 70% of the production happens between December and April.  


Market: The tea is sold at auction in Mombassa and then it goes to Europe and Gulf countries. Other 
markets are India and South Africa, and, nationally, Nampula, Beira and Maputo. The biggest buyers 
are in Mombassa, Kenya. The company processing beans exports to the region and internationally. 
The interviewees mentioned that, abroad, there are many problems with the exports of Mozambican 
goods because the product is associated with HIV/AIDS and inadequate cleaning. Nonetheless, the 
Mozambican product is sold to other countries who use their own trademark. 


Non-Tea Companies 
The Centro Polivalente Leão Dehon increased the number of its workers by 14% between 2001 and 
2007, and now has 98 employees. 


 


Figure 10. Workers from Centro Polivalente Leão Dehon, 2001-2007 
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In Agro-Industries Lda., most work is manual, so, when activity is low in one section, workers switch 
to another work. In 2003, they only worked one shift or, at most, two. Now they work three and this 
has increased output by 68%. The permanent staff remains the same while casual workers increased 
82%.  


 


Table 35. Agro-Industries’ workers, 2003-2007 
 2003 2007 


 Total staff Women Total staff Women 


Total staff  60 1 185 - 


Permanent staff 32 1 32 - 


Casual (daily wage) 28 - 153 - 
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Most workers are from Gurué, though some hail from Mocuba, Ile, Namarrói, Quelimane and 
Lichinga. Most salaries vary between 1,443 MZN to 1,855 MZN. Some companies pay daily wages of 
35 MZN/day.  


According to Agro-Industries, unless they have some training, women are not hired because the work 
is to load goods and very much manual. The machines have some risk especially because some must 
be open. If women work and do something wrong they be injured. Allegedly, women could not stand 
the work because of the heat, which can also give them health problems.  


In terms of workers’ health and safety, they used to have masks but this year they got none. The 
company has ordered the full gear but is still waiting for it to come from India. 


Use of Electricity: The Centre Politécnico Leão Deahon has had electricity since 1995 though 
initially from a generator. Only in 1998 did they get electricity from EDM, with a transformer 
installed in their property. A part from the use of the connection to the centre and other distributions 
made from the PT managed by EDM, the Centre does not supply electricity to anyone else.  


Investments in Infrastructure for the Supply of Electricity: Our interviewees were unanimous that 
an uninterrupted supply of electricity was vital for their investments and activities. Without it, the 
Agro-Industries would not have bought the factory.  


With the availability of electricity, they changed the electrical installation and added  machinery. In 
some cases, the use of electricity is continuous and, even 400 volt lamps are working four years now 
without interruption without, blowing out. 


Electricity permitted the companies to buy more machinery, especially computerized machines that 
need stable electricity. In fact, to guarantee its stability, they plan to install a system ensure the safety 
of the machines, the development of industrial activities, illumination for the laboratories to simulate 
the electric installations, run trials with motors, mechanical mechanisms, physic and chemistry 
laboratories as well as to keep the library open all day until 17.30h. 


Main Constraints Faced by the Firm:  


• the theft of raw material and electric material required for factories’ maintenance; 


• the unavailability of electric materials and inputs required by industries;  


• lack of access roads and transport for goods and passengers; and  


• the communication system, which is so bad that, for documents, it is better to send a messenger 
despite the costs for transportation and accommodation.  


Equipment Installed: Only one firm specified its installed capacity, namely, a 115 KVA transformer. 


Other Sources of Energy. In addition to electricity from EDM, Centro Polivalente Leão Dehon has a 
250 kWh generator that is to be used for the freezers and fridges when there are programmed cuts of 
electricity. The fuel used to come from Cuamba, Quelimane and Nampula. Now it comes from Nacala. 
The centre has a 13,000 litre tank, but now coordinates with the local supplier. The centre only 
supplies fuel to other people during emergencies. Workers have to buy fuel from the local supplier. 


Centro Polivalente Leão Dehon also uses fuel wood to cook but the other firm uses for its industrial 
production. The fuel wood comes from the leftovers from the carpentry. Some is also sold to the 
hospital and the boarding schools at 600 MZN/m3.  


The second firm is thinking about the possibility of using nutshells to reduce the use of firewood, 
which is bought from the plantations being opened or rehabilitated. That supply is  about to end since 
80% of those plantations are already rehabilitated. As a result, they will have difficulties obtaining 
firewood.  


A reason mentioned for the use of fuel wood was that EDM charges for the installed capacity even if it 
is not used. With firewood that does not happen. When there is no production, the firewood is stored. 
With EDM you pay a flat rate.  One firms referred that this was keenly noted when the factory stopped 
working for a period of time. Though electricity seems cheaper than wood, since the factory 
sometimes closes for two to three months, the overall result is adverse. 
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Production: Unquestionably the production capacity has increased since the arrival of electricity. The 
centre is now working with six saw mills with engines of 10 kW  each, saws for cutting trunks, a 
carpentry, and the school. The installed capacity is more or less 180 KVA. Monthly production varies 
depending on the type of contracts but has increased from 1996 and the firm is growing. A greenhouse 
was bought to dry the wood and the centre is waiting for a new one to arrive. The production material, 
wood, is purchased legally in Namarrói, 80 km away.  


Agro-Industries’ work has increased. Now it has two shifts and, between 2003 and 2007, monthly 
production increased over 60% from over 6 ton/month to over 15 ton/month. It takes 15 days to 
transform the raw material though that also depends on how long the factory is working. Then, from 
August 2006 to March 2007, it worked only two shifts. After March 2007, the factory started working 
in three shifts. 


Till recently, the machinery capacity was not being properly used. There was an imbalance between 
sections. The process requires that the beans be dry but, compared to the other machinery, there was a 
shortage of drying equipment.  


The bean processing includes cleaners, selector, rolls, spirals, and lifts. Usually such factories exist in 
places with little rain. In normal temperatures, the beans are dried outside in piles two inches high. 
But, since Gurué has continuous rains, the result this way is inferior.    


An electricity cut lasting more than 30 minutes can damage one full day’s production. However, since 
no large electrical fluctuations occur, the machinery rarely breaks down.   


Raw material comes from Zambézia Province and part of Nampula. The company has warehouses all 
over the country. They buy and send beans to the factory as needed; the rest is exported as non-
processed beans. 


Market: The main market is the local Mozambican market though, after processing, Agro-Industries 
exports to Singapore, UK, USA, India, South Africa, and Tanzania. Locally, consumption is low and 
the national distribution system is poor. Around Gurué, the maximum local consumption in 2003 was 
200 kg to 300 kg per month. This market requires small, one and two-kg packs. 


Monthly Expenses of the Firm: For one company, the monthly expenses from the centre are first 
salaries and then fuel, social security, and insurance. The other company mentioned that its salaries are 
four to five times higher than the electricity bill, followed by firewood, transportation, and electricity. 


Electricity Supply: Some firms congratulated EDM because of the lack of power outages and 
fluctuations though one company complained about the frequency of electricity cuts. But even this 
interviewee mentioned that, in the past, cuts were more frequent. For example, in 2003, energy would 
cut out about 10 times per month but now it does so only when the weather is bad due to the rain, 
wind, or theft of the cables. Other cuts happen for maintenance, which occurs on Sundays, and, for 
these, warnings and schedules are published.  Even so, however, the company suffers because the raw 
material brought in on Saturday should be processed immediately.    


Nonetheless the own water turbines are preferred because they provide low-cost electricity. They 
depend, however, on the availability of water.  Due to the age of the system and to the lack of rains, 
the system has not been functioning very much. 


One large firm has all its 14 factories working on their own electricity. According to them, it is almost 
for free by using turbines and thermal. By contrast, the electricity from EDM is very expensive, 
especially because the value-added tax charged is not refunded. Actually, this firm uses diesel only for 
transportation. According to SDZ, they could build a small irrigation scheme with a power station but 
need capital. 


Companies reportedly never had a problem with equipment being destroyed due inadequacies in 
EDM’s services. EDM gives more attention to the UPs because, in 2003, a phase fell in one line. 
However, others insist that, though its services have improved a lot, EDM should always be available 
to provide assistance to the industrial sector.   


Additional sources of energy are diesel generators in various sizes. Some have small generators, others 
have 850 KVA. These generators are used to supply the workshops and the company’s houses and 
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when the grid electricity cuts out. However, not all this capacity is used due to the availability of 
electricity from EDM. One firm clearly preferred to employ workers for the supply of energy. In 2003, 
it had six working with the generator and 14 with the turbine. Now it has eight and ten, respectively. 


One company complained of fluctuations and another said that there are none.. The first claimed that 
lots of lamps blow though, till now, its machinery has not  been affected because they have a new 
electrical system and have installed a system to protect the machines. The energy cuts are programmed 
and warned with a calendar. This is considered very good because it is for the maintenance of the 
lines. Other cuts are not frequent and are due to storms, rain, and the theft of cables, plus unknown 
reasons.  Having a generator helps a lot, but those who do not have one suffer losses. Depending on 
the problem, the cuts usually last just 10 to15 minutes unless it is a programmed cut. That can take a 
day. Sometimes cuts happen three or four times a day but, in a year (between November l), this might 
occur 10 times.  


Electricity and other Expenses: One firm reported that, with electricity, it had reduced its production 
costs by more than 40%. The generator had been very expensive because of the fuel and the 
maintenance costs. With a constant supply of electricity, the factories also save time. By contrast, the 
turbines depend too much of the supply of water from the river and, sometimes, that is not sufficient. 
The respondent could not say exactly what the expenses were, but referred that probably over 40% 
were with maintenance. On the other side, another interviewee referred that, at present, EDM’s tariffs 
are increasing.  


According to all interviewees, salaries constitute between 60% to 80% of their expenses, followed by 
electricity, fuels, and lubricants.   


Group II:  Medium-size Companies 
Only one company interviewed fell in this category. 


Handling Ldt. has six permanent workers and, since the warehouse started in 2004, 10 to 12 casual 
workers depending on the goods that arrive to be unloaded. All the workers are men.  Their education 
levels vary from 3rd to 5th grade for the guards; 5th degree to 8th grade for porters, 9th grade for 
warehouse chief, and the manager has a high school education. The salaries vary from 1,800 MZN to 
3,010 MZN. 


Use of Electricity. The company has a general installation. The monthly consumption in kWh was not 
legible because the invoice was from a fax copy 


Investments related Infrastructure for the Supply of Electricity. Handling Ltd. would not have set 
up in Gurué without electricity because sometimes it has to work at night. Nor would it have come if 
Gurué had no bank, which, of course, needed centrally supplied electricity because generating it with a 
diesel generator is too costly. Also, without a bank, Handling Ltd. Would have had to go to Mocuba to 
deposit money. 


Main Constraints Faced by the Firm. Sometimes they suffer losses when the product is damaged, 
but this is not due to electricity. 


Other Sources of Energy. No other sources of energy except electricity are used. 


Business: Since Handling Ltd. was set up in Gurué, the business has been growing. It slacken in the 
winter time because many people are working on their farms. When potatoes start to come out in June 
and July, the business restarts again. The drinks it sells come from Nampula, Quelimane and Maputo.  


Monthly Expenses of the Firm. For the rent for the store and the manager’s house, the phone bill, 
and electricity for the two places, Handling Ltd. pays every month to Artes e Ofícios (Centro 
Polivalente Leão Dehon) for social security, syndicate, porters, and salaries. 


GROUP III: Small Companies 
The following companies are classified as small: 
• Livraria e Papelaria Coane: Operating since 2003, Livraria e Papelaria Coane is a tiny private 


Mozambican shop that sells office materials in the city centre. 
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• Farmácia Gurué: Farmácia Gurué is a small state-owned firm. 


• Oficinas Texas: Oficina Texas is a private Mozambican family firm that provides auto mechanic 
services though previously the family had a mill. Located surrounding of Gurué city, they had 
their works started in 1996. 


• Informal Mechanic and Locksmith: João Baptista Alfredo is a mechanic locksmith who, for the 
last two years, has been working in the market. He used to work in Beira (Province of Sofala) in 
an industrial workshop and then in Emochá until 1995. Before starting to work in the market, he 
did small jobs at home. Now people come to weld bicycle and cars parts. He has a helper but does 
not pay a salary because business is slow. They just divide the net proceeds.  


One company had increased the number of its workers since the business started. At first it only had 
two permanent employees, but now five. This firm does not employ causal employees. In another 
firm, its three workers (all men) are the same since the beginning. The owner said that no woman has 
even asked for a job. Only one of the workers is from Gurué, the others are from Maputo. The 
monthly salaries in both companies vary between 1,200 MZN to 3,000 MZN. 


Use of Electricity. Previously, electricity was provided by one of the factories and the EDM 
generator. Lately, the electricity was defective and there have been a series of difficulties. The 
electrification project greatly improved supply of electricity and, according to the interviewee, the 
number of consumers increased a lot. The industries use electricity from EDM, which had a great 
impact locally. The firm is connected to the electricity since 2001 for its own use only and reportedly 
spends about 2,445 MZN/month. The second firm had a contract as  a domestic installation, with a 
monthly consumption of 82 kWh.  


Investments related in Infrastructure for the Supply of Electricity: No investment has been made 
in the electrical installation in either firm, but one company did invest in equipment for the supply of 
its services. Without electricity this would not have happened.. 


Supply of Electricity: Our interviewees stated that spontaneous, unannounced cuts and fluctuations in 
the electricity supply usually lasted less than 30 minutes and rarely more than an hour. The 
fluctuations damaged the mill engine and six other machines at the first company blew some lamps at 
the second company. 


The interviewees argued that, for development, Gurué needs the electricity network to be extended to 
the neighbourhoods. Many are still without electricity, which encourages robberies and vandalism in 
the streets. 


Other Sources of Energy: All the small firms use electricity and no other energy source. 


Energy Bills and Expenses: The interviewees often complained about how expensive electricity. Not 
unexpectedly, no one had ever complained directly to EDM. 


Monthly Expenses of the Firm: Monthly expenses mainly comprise costs for material inputs, 
salaries, and electricity. 


An Informal-Sector Mechanic: João Baptista Alfredo is a mechanic and locksmith, who for the last 
two years, has been working in the market. Till 1995, he worked in Beira (Sofala Province) in an 
industrial workshop and then in Emochá. Before starting to work in the market, he used to do small 
jobs at home and went to weld at a friend’s house. Now he and a helper weld cars parts and people’s 
bicycles in his small shop. The helper does not receive a salary. Instead they divide the money 
according to the net receipts.  


To use the space in the market, he pays both the municipality and EDM. He gets electricity from a 
nearby house and, in turn, pays its monthly electricity bill (more or less 500 to 600Mtn) and has never 
suffered a cut for non-payment. 


If he did not have a reliable supply of electricity, he would have to work on his farm or merely do 
manual iron works. With electricity, he can do many other small jobs and, as a consequence, bought a 
welding machine, his only major investment. 
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A6.7.4 Major Findings on Industry 
The tea industry of major importance for Gurué, and it has been revived after reliable electricity 
became available. It is the major driver for economic growth in the area, but some other firms in the 
agro-industrial sector are also important. Overall, in the six firms interviewed, more than 7.200 
persons are employed, although most of these are on daily wage employment (about 90%). Only few 
women work in industry, but in some tea companies the share of female leaf collectors is 20%. 


For all the firms, electricity is of major importance. Some would not have opened without grid supply, 
others need grid supply because their own generating equipment is getting old, unreliable and 
expensive. One company still uses its own small hydropower plant, incurring low cost, while one 
other company can supply its entire energy needs from own sources: turbines, diesel generators and 
steam engines. All firms today use significantly more electricity than before, on average plus 50%, in 
one case almost 70%. Industrial production has shown considerable growth over recent years, and 
various companies have invested amounts from USD 20.000 to one million. 


It appears that the reliability of supply is improving, seen by reduced use of stand-by generators. Some 
of the industrialists praise this reliability and are very satisfied about the situation, while others 
complain that there are still power cuts, and that electricity is too expensive. However, comparing 
tariffs of EDM with today’s cost of diesel generation indicates a saving of about two thirds on 
electricity. 


Other sources of energy are fuel wood (for drying tea leafs), and diesel for transport and stand-by 
generators.   


Only one firm falls in the category of medium sized firm. It is basically a warehousing and logistics 
company without its own transport fleet. Its only energy source is electricity for the warehouses, office 
and living quarters.  


The small enterprises group comprises small and informal businesses, employing only a few people. 
They use electricity for lighting and office as well as workshop equipment. 


The structure of operating cost of the industries in the order from highest to lowest share is invariably: 
salaries, electricity, other items (this excludes the cost of input materials).    


A6.7  Development of Gurué 
During the interviews, people agreed that the economy and quality of life of the local people had 
improved since 1996. However, public investment still needs to improve. Here we present the results 
of interviews held with key people from the EDM, TDM, and the local police concerning what has 
been done and their main constraints.   


A6.7.1 Public Investment 
Electrification, communication, roads, and security are some of the public investments that affect 
development in Gurué. According to the 1999 baseline study, EDM had no locally generated funds to 
rehabilitate the distribution network, install meters, expand the network, and obtain vehicles and 
infrastructure to provide clients better services. Both large and small private companies and 
government offices complained of the same problems with EDM’s supply of electricity, namely, 
insufficient power, bad quality, and the irregularity of supply all of which lower their efficiency, 
effectiveness and the quality of their products or services. 


At present, EDM has a plan for the distribution of electricity. The number of clients is one of the 
criteria for the electrification and the profile of the electric scheme. For 2007, 800 additional 
individual connections will be made. On the basis of that goal, EDM starts to target new clients and 
areas and collects data about needs and costs. EDM also has a strategy to supply electricity to social 
institutions. For the Molocue side, there is an administrative post of Mepuagiua. It has requested a 
connection.  but in terms of number of clients it justifies, there is a school and a health centre, but they 
don’t have the profile.  
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For a client to receive electricity, there are procedures and a tariff table. Reportedly, to get a 
connection now takes about three days. Ile and Namarrói have consumers’ commissions that explain 
the functioning of EDM procedures. Each month, the problems are collected and solved. The objective 
is inform people about EDM’s policy.  


Due of the number of requests, EDM Gurué has two transformers, which are overloaded because they 
feed several neighbourhoods simultaneously. EDM is thinking about installing another transformer to 
safeguard the nearby neighbourhoods.  


Harvest time is when most connections occur though, soon after the harvest, many clients cancel their 
services.  


The electrification of Macuarro, 40 km from Gurué, in direction to Ile is planned for 2007. That will 
be easy because a medium tension line exists along the way. In Magige, on the way to Lioma, there is 
a school and a mill.  


A6.7.1.1 Impact of the Availability of Electricity  
Electricity has lowered costs for many companies and allows some to work 24 hours/day. This brings 
local development including new investment, for example, in the tea mills. 


• The quality of the electricity that is supplied has improved a lot and the breakdowns due to power 
fluctuations have reportedly decreased considerably. In Gurué, before cuts, people are warned by 
the radio in advance. Illegal connections are very rare but, when they do occur, it is usually with 
the connivance of EDM’s workers. Cuts still occur, however, when thieves sabotage the lines to 
steal cables for their aluminium and spikes for steel. The aluminium goes to make pans and 
spoons, the spikes to make animal traps.  


A6.7.1.2 Problems 
Lack of Payment by Clients. As for bill collections, the seasonal small farmers are the most 
problematic. EDM used to have problems with governmental institutions but not now with the new 
administrator. Health institutions still have late payments. Schools and boarding schools receive at 
least three warning letters with the knowledge of the district/administration and only after that is 
electricity cut.     


Measures Taken to Resolve Unpaid Bills. To recover the payments, EDM enters into  negotiations 
with the clients and, only as a last measure cuts the electricity, except for the hospital. 


Main Problems Faced by EDM Gurué. When cables and spikes are stolen, the investment is repeated 
instead of being applied for other investments. EDM calls the police but, reportedly, there is never a 
positive result. Last year, EDM provided transportation for the police for the markets far from Gurué. 
They found some material but it was difficult to prove that it derived from materials stolen from EDM. 


When hiring, EDM now has a policy to give preference to women if they have the skills required in 
the tender. Within EDM, women usually work in the administrations. Female electricians and other 
technicians are rare. The branches get a lot of pressure to achieve gender equity though that is 
difficult. Though, toward this end, Artes e Ofícios (Centro Polivalente) cooperates, still the number of 
women is very low.  


A6.7.1.3 Improved Communication 
TDM got digitalized equipment in 2000. 


Types of Services Provided. Initially EDM provided fixed telephone services and later started to 
provide Internet and online banking services. Since 2000, all these services started working. The 
company will also start soon to provide wireless fixed telephone connections and ADSL broadband 
connections. TDM expects to offer these services as soon as its fibre optical connections is 
operational. The main reasons for the introduction of new services were to improve communications 
because the lines suffer a lot of noise and frequent breaks. 
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Before, the electricity was not supplied 24/24 hours. It was usually turned off at 22:00 hours. Before 
1999, EDM used a generator, which was very expensive. The coming of electricity facilitated the 
introduction of new equipment and services such as the “Blá Blá Fixo”.  


Number of Clients and Their Location. In 1999, the communication system was by radio and TDM 
had no individual clients. All came the office to use the radio and paid for the immediately for the 
services.  


In 2000, EDM started with 96 clients, both individuals and institutions. They don’t have the 
information divided for this period and also the archives are not in the office, so they are not available. 
By 2007, it has 208 clients: individuals, institutions, and government officials. 


Types of clients 


Type of Client 2000 2007 
 Number of 


clients 
Total number 


of lines 
Number of 


clients 
Total number 


of lines 
Professional ?  29 firms 53 
Official  ?  6 gov. 


institutions 
14 


Private booths 3 3 3 3 
TDM booths – Card 4 4  0 
TDM booths – normal 1 1  2 
Residential ?  136 136 


 
TOTAL 8  174 138 
Source: Interview with Benjamim Manuel Molde, TDM Gurué Supervisor, Gurué, 24-25 of April 2007 


Supply of Electricity. Our interviewee confirmed that regularly there are fluctuations and cuts in the 
supply of electricity. The cuts are, however, programmed and announced previously.  


TDM has  rectification equipment to feed the transmission and communication equipment to prevent it 
from being damaged. The other equipment that is not connected to the rectification comprises the 
plugs that are protected through the disjuncture and the PCs that have UPS. The fluctuations blew out 
two rectifiers 


They had to request two more. TDM paid for them without bothering to ask EDM to do so. The 
fluctuations also blew out a GPS. 


Other Sources of Energy. TDM has two generators (60 kVA each) and 12 alkaline batteries. The fuel 
is bought in Petromoc in Quelimane. They have a subterranean 5.000 litre tank. 


Expenses 


Before, when TDM used mainly the generator, it used 5,000 litres/month but since EDM started 
working in December 2000, they have only ordered 3,000 litres till now.   


A6.7.2 Improved Security 
Officers in some police posts were interviewed. The findings: 


Electricity and Security: Many neighbourhoods do not have electricity and that makes it very 
difficult to control crime there. With electricity and lighting it is much easier to control and reduce 
robbery and qualified theft. On the other hand, electricity increases violence in bars and places of 
entertainment.  


The lack of electricity in some neighbourhoods is linked to the low economic power of the residents. 
Social contracts—the Quelimane experience—could facilitate the access to electricity more people. 


Electricity is very important and very needed because the cases that are being registered, a part from 
the corporal offences and homicides, if the electricity expanded the criminality indices would reduce 
because the people develop and the people can be more aware. It is dangerous for the policeman 
himself the lack of electricity and also limits lots of works that could be done.  
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A6.8  Overall Conclusion 
There have been a number of factors that have spurred growth in Gurué, but the provision of reliable 
electricity has been at the core. Electricity has made it possible to achieve improvements in industry, 
lower costs, increase production and employment at a significant magnitude, while poor households 
have not directly benefited, because only relatively few households are connected, and the poor 
largely excluded. However, a number of indirect benefits are apparent, from which the whole 
population in the area, including the poor, can take advantage.  


Employment has increased, mostly for unskilled workers, there has been a boom in acquiring skills in 
electrical trades, trade and commerce are growing, services previously unavailable such as banking 
and telecommunication are now available, and in the public sector, health, education and security have 
seen positive changes. In combination with improved transport, all this enhances further economic 
growth, and will require more electricity. There is no doubt therefore, that the investment in the 
transmission line and local distribution will pay off.. 


An area that has only marginally been touched by electrification is the environment. Fuel wood and 
charcoal are still the major energy sources at the household level, and thermal processes in the 
industries still use fuel wood. This continues to put pressure on the forest resources, and this concern 
needs to be addressed otherwise. 


The arrival of a steady, 24-hour supply of electricity to Gurué stimulated numerous investments in 
both small and big, commercial and industrial activities and, in some cases, the investments were 
synergetic, thus enabling and encouraging others to invest. For example, BIM set up a branch in Gurué 
and, with electricity, offers new services, which, in turn, reduced the costs and risks of conducting 
business with large cash balances and eliminated the need to travel to Mocuba to make deposits. With 
electricity available around the clock, some tea companies have intensified their operations by adding 
shifts (and employees) or purchasing sophisticated electronic machinery (e.g., electronically controlled 
drying equipment) to increase output, improve quality, and fetch higher prices. For others, having 
electricity from EDM enabled them to slash costs by switching from high-cost diesel-powered 
generators though those who are able to use water turbines to generate electricity save money by using 
them. Yet another factory is abandoning fuel wood in preference for electricity to run its new 
greenhouse. These investments are also facilitated because power outages seem to have decreased 
according to reports by the industrialists while EDM has become fairly reliable in announcing its 
scheduled cuts for line maintenance.  


Small and medium-sized businesses have also benefited from the availability. With it, they have been 
able to acquire some electrical machinery to increase the range of the services and goods they offer 
and, in some cases, also increasing their business hours to meet customers’ needs. 


The police, citizens and business people, all report that electricity has improved both public and 
private security wherever public lighting is installed. Improved security has also encouraged more 
people, particularly women, to attend night school, which can also now offer more reliable services 
due to the reduction in power outages and the extension of geographic coverage of the electricity 
supply. For the same reasons, hospital services have improved in such areas. 


Electricity has also brought big changes in household consumption patterns: a big jump in its use for 
lighting and some increase in its use to run electrical appliances like radios, televisions, fridges, and 
cell phones. At least in Gurué, however, people cook with fuel wood or charcoal and few are 
switching to electrical stoves.  
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Andhi Kohla Hydro power and irrigation project 1987 to 1992


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 15 yrs


relevance country poor mill USD
Andhi 249% 129% 115% 273% 278% country 80
best 249% 129% 115% 273% 278% the poor 6.6
worst 16% 78% 25% 7% 18% project 115


* footnotes are listed below


The impact from the selling of excess electricity to the grid and thus replacing diesel power, is gradually replaced 
by the impact of rural electrification including replacement of kerosene, and indirect benefits from commercial 
activities, higher level of education, and improved health services.  The irrigation impact is also significant. Net 
benefits are high due to the low investment cost and high O&M competence of local staff and the el. company 
(BPC).


Local delivery is rapidly increasing as new customers are connected and el. use per customer increases. The 
future increase is assumed to follow historical trends of later years. Production has been relatively stable in spite 
of technical problems with the old equipment.  Also agricultural production has increased due to irrigation of 
additional land.


Andhi Kohla includes the building of a hydro power plant in central Nepal, with electrification of the local area and 
delivery of surplus electricity to the grid. It also includes an irrigation scheme and extensive training of local 
personnel.


The output includes the 5MW hydro power station, distribution grid, connection to the transmission grid and 
customer connections. Also 300 ha of agricultural land have received irrigation and local personnel were trained 
both for construction and operation tasks. The grid volume is increasing with new connections and extensions of 
the distribution grid.
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Andhi Kohla Hydro power and irrigation project quality, relevance, effectiveness


grade 
6)


wght 
7)


score


1
1.1 3 3 9


1.2 0 0 0


1.3 1 2 2


1.4 2 2 4


1.5 2 1 2


1.6 3 1 3


1.7 1 1 1
1.8 3 3 9


1.9 3 3 9


1.10 3 2 6


1.11 3 3 9


1.12 1 1 1


1.13 1 2 2


1.14 2 1 2


1.15 3 1 3


1.16 2 2 4


1.17 2 2 4


1.18 3 2 6


32 2.4
2
2.1 0 0 0


2.2 2 0 0


2.3 3 1 3


2.4 3 2 6


2.5 2 2 4


2.6 3 1 3


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge


the feasibility study assessed also 
alternative ways to get the wanted results
the feasibility study gave a realistic 
estimate for inputs
the feasibility study / needs assessment 
gave a realistic estimate of the full 
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic
the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender issues were not in focus at the 
time
the input from consultants were of high 
quality
a relevant baseline for impact 
measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1
Implementation 
international bidding for tenders whenever 
relevant was conflicting with other 
objectives
tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel
technology was selected with a view to 
total discounted cost as well as 
sustainability
gender issues were not in focus at the 
time


it was an important part of the concept


by reducing initial investments and 
building the capacity to maintain and 
operate
the focus was on development of the local 
community in general


socio-economic studies were done in 
considerable detail
geological uncertainties were studied by 
an external expert, but no sample drilling 
Committees were set up and met to 
coordinate throughout project
UMN ran a parallel community 
development project


the concept was to use companies built 
up for the purpose, and second-hand 
machinery
not important due to 2.1


Committees were set up and met to 
coordinate throughout project


time overrun could not have been 
foreseen
it was severely underestimated
the project addressed overall 
development and irrigation for agricultural 
development
institution building of implementing 
agencies was a central concern in the 
overall concept
a local project management committee 
was established. This agreed to allk major 
this was conceptualised and implemented


no evidence, but implicitly done


implicitly considered


available studies appear sound


best practice according to TOR and 
objectives - description


reason for grade


UMN has studied rural development in an 
overall context. HEP development has 
successively been chosen as a 
prerequisite.
there are no realistic alternatives


optimistic progress schedule, despite lack 
of geological data or sample drilling
full impact estimation was done to a 
limited degree
objectives definition is too broad to 
provide relevant indicators


2  Evaluation of Norwegian Power-related Assistance Annex 7 - Benchmark Summary Report







2.7 3 2 6


2.8 2 1 2


2.9 3 2 6


2.10 2 2 4


2.11 1 1 1


2.12 1 2 2


2.13 2 1 2


2.14 3 2 6


2.15 0 0 0


2.16 2 1 2


2.17 1 1 1


2.18 1 1 1


2.19 3 2 6


2.20 0 0 0


2.21 3 2 6


2.22 3 1 3


2.23 0 0 0


2.24 0 0 0


2.25 0 0 0


2.26 2 2 4


2.27 1 1 1


30 2.3
3
3.1 3 2 6


3.2 3 2 6


3.3 2 1 2


3.4 0 0 0


3.5 2 2 4


3.6 2 2 4


9 2.4


it was an important part of the concept


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality


work management was of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


no specific evidence


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
the input from twining personnel was 
relevant and of high quality


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


Both formal training in Butwal and on-the-
job
Most trainers wer long-term residents


0


not used


it was an important part of the concept


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


0


has not been reported on, but judging by 
results, yes, some


it was an important part of the concept, 
but there is no specific evidence


Results could not have been achieved 
more effectively in any other way


quality was not a selection criteria. 
Opportunities were exploited
in general it was satisfactory


It was dedicated, competent and visionary


0


no specific evidence


low cost was more important than high 
quality
some flaws in desing: emergency shut-
down
it was done by project management in a 
conscientious manner


total score 3


it was an important part of the concept


unexpected problems in tunneling delayed 
implementation


contractors were trained and supervised 
by the project
there is no specific evidence, but not in 
trend at that time
only basic safety measures were taken


no twinning


basic but, sufficient equipment was 
available 


very unlikely at that time
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4


4.1 3 3 9


4.2 3 3 9


4.3 3 1 3


4.4 2 1 2


4.5 3 1 3


9 2.9
5
5.1 3 1 3


5.2. 3 2 6


5.3 1 1 1


4 2.5
2.4


notes


the final report documented the full inputs, 
outputs and forecasts for outcomes 


all disbursements were documented and 
audited according to NORAD rules
total score 4
5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended
proper action was taken to assure 
sustainability of outputs when necessary


the impacts were measured using the 
baseline study
total score 5
grand total score


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


this is reflected in cept papers and income 
calculations done
BPC remained responsible as the only 
competent organisation existing at that 
time


Preparation for further development


reporting did not follow a standard format, 
not considered important at the time


a realistic plan for the operation and 
further development was in place
a competent organisation took over 
responsibilities


the activities, results and lessons learned 
for all stakeholders were reported


final report contained what was 
considered important at the time


it was properly reported. Audit reports not 
seen


0


Various further studies were done, i.e. 
Nafziger 1994


it was the common BPC operation routine


not systematically so far
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Jhimruk Khola Hydropower and Rural Electrification Project 1989 to 1995


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance country poor mill USD
Jhimruk 175% 101% 79% 99% 87% country 49
best 249% 129% 115% 273% 278% the poor 3.5
worst 16% 78% 25% 7% 18% project 481


* footnotes are listed below


Jhimruk Kohla includes the building of a hydro power plant in central Nepal, with electrification of the local area 
and delivery of surplus electricity to the grid. It also includes extensive training of local personnel. The project 
economy was heavily influenced by Maoist activity in the area.


Local delivery is gradually increasing as new customers are connected and el. use per customer also increases.  
Production hasbeen stable except for 2003 when the station was out of service due to Maoist sabotage. The 
reservoir was silted up in a few years, so hourly peaking use is not possible any more. Farm production was 
reduced due to the loss of irrigation water.


The output includes the 12 MW hydro power station, reservoir, distribution grid, connection to the transmission 
grid and customer connections. 150 hectares lost irrigation due to the diversion of water from the Jhimruk Khola. 
Local personnel were trained for operation and maintenance, and overall project management


The most important impact comes from the selling of excess electricity to the national grid at very good prices, but 
there are also benefits from local electrification, including replacement of kerosene, and commercial activities etc. 
The loss of irrigation water has had an adverse impact on agricultural production on the directly affected land. Full 
mitigation has not been achieved so far.


project economy 
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Jhimruk Khola Hydropower and Rural Electrification Project quality, relevance, effectiveness
grade 


6)
wght 


7)
score


1
1.1 2 2 4


1.2 1 2 2


1.3 1 2 2


1.4 2 2 4


1.5 2 1 2


1.6 3 1 3


1.7 2 1 2


1.8 2 3 6


1.9 2 3 6


1.10 3 2 6


1.11 1 3 3


1.12 1 1 1


1.13 0 2 0


1.14 1 1 1


1.15 0 1 0


1.16 1 1 1


1.17 3 2 6


1.18 0 2 0


0 0 32 1.5
2
2.1 0 0 0


2.2 0 0 0


2.3 3 2 6


2.4 3 3 9


best practice according to TOR and 
objectives - description


reason for grade


The intention was to provide addtional 
capacity to the national grid. Local 
development was not initially part of plans


There was no other documented attempt 
to identify a better site


optimistic progress schedule and late 
inclusion of local development
full impact estimation was done to a 
limited degree


objectives definition is too broad to 
provide relevant indicators


available studies appear sound but some 
important aspects were overlooked


It was a government project in the first 
place
studied to some extent, but late


marginally


no evidence, but implicitly done


It was realistic in terms of construction 
time required
it was adequate


the project addressed overall 
development and mitigation at a late 
stage
institution building of implementing 
agencies was a central concern in the 
overall concept


no proper studies done


negative impacts studied to an extent but 
effective measures not conceived
clear institutional arrangement was in 
place
poorly and at a late stage


0


the concept was to use companies built 
up for the purpose, and second-hand 
machinery


0


use of local companies built up for the 
purpose
it was an important part of the concept


risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1
Implementation 
international bidding for tenders whenever 
relevant


tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel


monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality


a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge


the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs
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2.5 0 0 0


2.6 0 2 0


2.7 3 1 3


2.8 1 1 1


2.9 3 2 6


2.10 1 2 2


2.11 1 1 1


2.12 1 2 2


2.13 2 1 2


2.14 3 2 6


2.15 0 0 0


2.16 2 1 2


2.17 1 1 1


2.18 1 2 2
2.19 3 2 6


2.20 0 0 0
2.21 3 2 6


2.22 3 1 3


2.23 1 1 1


2.24 1 2 2


2.25 0 0 0


2.26 2 2 4


2.27 1 1 1


0 34 1.9
3
3.1 3 2 6


3.2 3 2 6


3.3 2 1 2


3.4 1 2 2


it was an important part of the concept, 
but there is no specific evidence


some crucial design short-comings were 
not addressed and put on record


0


there is no evidence of specifically 
addressing the issue, and in the local 
context, it does not happen


it was an important part of the concept


implementation of non-power 
interventions lagged behind


contractors were trained and supervised 
by the project
marginally


quality was not a selection criteria. 
Opportunities were exploited
in general it was satisfactory


It was dedicated, competent and visionary


0


no specific evidence but objectives 
achieved in time
low cost was more important than high 
quality
some flaws in design of scheme


it was done by project management in a 
conscientious manner


0


0


has not been reported on but judging by 
results, yes, some


only basic safety measures were taken


coaching efforts were made  to assure the 
quality of operation


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds


effective coordination with other donors/ 


no specfic evidence


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff


the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel was 
relevant and of high quality
Training results were measured and 
assessed


Both formal training in Butwal and on-the-
job
Most trainers were long term residents


no specific criteria were applied


superficial oversight only


it was an important part of the concept


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


the work of consultants was relevant and 
of high quality 


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


0


the work of the project management was 
of high quality
logistics and storage was of high quality


work management was of high quality


civil works was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


it was an important part of the concept
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3.5 2 2 4


3.6 1 2 2


11 2
4
4.1 3 3 9


4.2 3 3 9


4.3 3 1 3


4.4 2 1 2


4.5 3 1 3


9 2.9
5
5.1 2 1 2


5.2. 2 2 4


5.3 the impacts were measured 1 1 1
4 1.8


1.9


notes


Various further studies werde done. Some 
were implemented.


it was the common BPC operation routine, 
but rural development measures were 
poorly monitored
not systematically so far


reporting did not follow a standard format, 
not considered important at the time


final report not that comprhensive


it was properly reported. Audit reports not 
seen


0


BPC remained responsible as the only 
competent organisation existing at that 
time


Preparation for further development
a realistic plan for the operation and 
further development was in place
a competent organisation took over 
responsibilities


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5
grand total score


basic but, sufficient equipment was 
available 
better design and mitigation would have 
been necessary and possible


0


this is reflected in cept papers and income 
calculations done


total score 4
5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended
proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules


the activities, results and lessons learned 
for all stakeholders were reported


the final report documented the full inputs, 
outputs and forecasts for outcomes 


total score 3


Results could not have been achieved 
more effectively in any other way


necessary equipment, tools and systems 
for efficient operation and maintenance 
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Jhankre-Khimti Khola rural electrification 1998 to 2006


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance too early country poor mill USD
Jhankre 170% 98% 80% 149% 187% country 34
best 249% 129% 115% 273% 278% the poor 3.5
worst 16% 78% 25% 7% 18% project 108


* footnotes are listed below


Impacts include increased energy efficiency, economic and social activity, increased production and trade.


Rural electric cooperative was established and is functioning satisfactorily. Electricity delivery data was not 
available so unit consumption figures from Andhi Khola including growth rates were used.


Jhankre Rural Electrification and Development project was conceived as a mitigation and benefit sharing measure 
in the Khimti HEP through an overall rural development benefiting a population of 25.000.


More than 4.000 households were provided with electricity, and several rural development measures were 
implemented. The project includes the provision of a dedicated mini hydro scheme, in addition to local 
transmission and distribution.


project economy 
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Jhankre-Khimti Khola rural electrification quality, relevance, effectiveness


grade 
6)


wght 
7)


score


1


1.1 1 3 3


1.2 1 1 1


1.3 1 1 1


1.4 2 2 4


1.5 2 2 4


1.6 1 1 1
1.7 1 1 1
1.8 3 1 3


1.9 1 3 3


1.10 3 3 9


1.11 2 2 4


1.12 1 3 3


1.13 1 1 1
1.14 2 2 4


1.15 1 1 1


1.16 1 2 2


1.17 2 2 4


1.18 3 2 6


33 1.7


2
2.1 1 1 1


2.2 2 2 4


2.3 2 1 2


2.4 3 1 3


2.5 2 2 4


best practice according to TOR and 
objectives - description


reason for grade


Initial concept of "corridor" electrification 
fell short of local expectations


supply from Khimti would have been more 
economical


under estimated


full impact estimation was done to a 
limited degree


objectives definition is too broad to 
provide relevant indicators
under estimated
it was severely underestimated
the project addressed overall rural 
development issues


not initially, but later the cooperative 
ownership concept was developed


a local project management committee 
was established. This agreed to all major 
decisions 
this was conceptualised and implemented 
to a large extent
no evidence, but implicitly done


no evidence, but implicitly done


available studies appear sound


not clear from the outset, political 
troubles, but late establishment of 
cooperative
it was an important part of the concept


yes


socio-economic studies were done with 
limited value
to a degree only


Committees, and ultimately cooperative 
were set up
a large number of activities in additon to 
electrification


local supplier, invited supplier for second 
unit
no evidence to the contrary


technology was selected with a view to 
total discounted cost as well as 
sustainability


risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1


Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources


on-the-job training was done to utilise 
local personnel


monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart


all negative impacts were dealt with by the 
mitigation measures 


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic
the resource budget was realistic


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs
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2.6 3 2 6


2.7 2 1 2


2.8 2 2 4


2.9 2 1 2


2.10 2 2 4


2.11 2 1 2
2.12 2 2 4


2.13 2 1 2


2.14 3 2 6


2.15 0 0 0


2.16 3 1 3


2.17 2 1 2


2.18 2 1 2


2.19 2 2 4


2.20 1 1 1


2.21 3 2 6


2.22 0 0 0


2.23 0 0 0


2.24 0 0 0


2.25 0 0 0


2.26 2 2 4


2.27 0 1 0


32 2.1
3
3.1 3 2 6


3.2 2 2 4


3.3 1 1 1


3.4 0 0 0


3.5 2 1 2


3.6 2 1 2


7 2.1


it was an important part of the concept, 
but there is no specific evidence
no twinning


0


basic but, sufficient equipment was 
available 


very unlikely at that time


total score 3


quite important component of the rural 
development activities


it was an important part of the concept


appropriate


equipment suppliers satisfactory


no evidence to contrary


no evidence to contrary


Results could not have been achieved 
more effectively in any other way


appropriate


in general it was satisfactory


It was dedicated and competent


0


very much so


it was not a specific challenge


appropriate


it was done by project management in a 
conscientious manner
to a degree


coaching of cooperative leadership and 
management carried out
the input from twinning personnel was of 
high quality


not used


has not been reported on, but judging by 
results, yes, some


not done


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


Both formal and informal training, as well 
as on-the-job


0


not used


not used


it was an important part of the concept


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


selection of training/twining institutions/ 
organizations was based on cost-
the input from twining personnel was 
relevant and of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality


work management was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


genders issues were adressed in a 
successful way


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


postponed too long
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4


4.1 1 3 3


4.2 1 3 3
4.3 2 1 2


4.4 1 1 1


4.5 2 1 2


9 1.2


5
5.1 2 1 2


5.2. 2 2 4


5.3 0 1 0


4 1.5


1.8


notes


Various further studies werde done, but 
somewhat superficially


Much needed work deferred to next phase


not systematically so far


reporting did not follow a standard format


final report not documenting any results


it was properly reported. Audit reports not 
seen


several shortcomings identified


delayed, and postponed to next phase


Preparation for further development
a realistice cooperative operation plan 
was developed
cooperative to take over responsibilities


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


grand total score


the impacts were measured using the 
baseline study


total score 4


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules
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Lichinga small hydropower project 1981 to 1983


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance country poor mill USD
Lichinga 68% 100% 25% 18% 41% country 1
best 249% 129% 115% 273% 278% the poor 0.2
worst 16% 78% 25% 7% 18% project -6


* footnotes are listed below


The benefits from Lichinga was high in terms of boosting the morale during the war and bringing activity to this 
remote area, but is low compared to the cost of investment. Included in quantitative terms is the savings in diesel 
expenditures over the years. Longer term imp'act is further reduced by the fact that at present the plant is out of 
operation.


The production in the Lichinga station varies with water availability. After the transmission line reached the local 
grid, the station's importance has diminished and it is currently out of operation due to lack of maintenance.


Lichinga includes the building of a small hydro power plant in the Niassa province of Mozambique. The purpose of 
the project was to secure supply to the local area and to save diesel cost. It also includes training of unskilled 
workers  local personnel.


The project resulted in the 0,73 MW power station with a 66000 m3 reservoir and a transformer station connecting 
to the local grid which was already in place. Unskilled labourers were given on-the-job training to take positions as 
assistant foremen and local personnel were trained to maintain and operate the plant


project economy 
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Lichinga small hydropower project quality, relevance, effectiveness
grade 


6)
wght 


7)
score


1


1.1 1 3 3


1.2 3 2 6


1.3 3 2 6


1.4 1 2 2


1.5 2 1 2


1.6 3 1 3


1.7 2 1 2
1.8 2 3 6


1.9 2 3 6


1.10 3 2 6


1.11 2 3 6


1.12 1 1 1


1.13 0 0 0


1.14 2 1 2


1.15 0 1 0


1.16 2 2 4


1.17 3 2 6


1.18 1 2 2


32 2.0
2
2.1 2 2 4


2.2 3 1 3


2.3 2 1 2


2.4 3 2 6


2.5 3 2 6


2.6 1 1 1


best practice according to TOR and 
objectives - description


reason for grade


the perceived need was to improve power 
supply and substitute diesel fuel to an 
extent
alternative sites studied and initial design 
improved
as far as possible


feasibility study was mostly technical, but 
weak on hydrology


to some extent


mostly


mostly
the intake was moved upstream to 
provide outlet water for existing irrigation 
scheme
on-the-job training was provided


full agreement with EDM


no specific provisions in the way of EIA


no evidence, but implicitly done


0


available studies appear sound but 
hydrology study may possibly have been 
at a very basic level


no evidence


yes, in terms of construction technology 
and material quality testing
defined in consultant's contract


limited to considering irrigation needs


limited bidding by invitation


best performance was prioritised over 
lowest price
EDM personnel was trained for taking 
over and operation
yes, to the largest possible extent


best performance was prioritised over 
lowest price


there is no evidence of specifically 
addressing the issue


technology was selected with a view to 
total discounted cost as well as 
sustainability
gender issues were not in focus at the 
time


risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1
Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel


monitoring of environmental impact and 
safety was part of the plan
gender issues were not in focus at the 
time
the input from consultants were of high 
quality


a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


Selection, preparation and planning


the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
the feasibility study assessed also 
alternative ways to get the wanted results
the feasibility study gave a realistic 
estimate for inputs
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2.7 2 2 4


2.8 2 1 2


2.9 3 1 3


2.10 1 2 2


2.11 3 1 3


2.12 3 2 6


2.13 3 1 3


2.14 3 2 6


2.15 2 1 2
2.16 2 1 2


2.17 2 1 2
2.18 2 1 2


2.19 3 2 6


2.20 0 0 0


2.21 2 2 4


2.22 2 1 2


2.23 0 0 0


2.24 0 0 0


2.25 1 1 1


2.26 0 0 0


2.27 0 1 0


32 2.3
3
3.1 1 2 2


3.2 1 2 2


3.3 2 1 2


3.4 0 0 0


3.5 2 2 4


no contrary evidence


not used


basic but, sufficient equipment was 
available 


heavy concrete construction was used. 
Unclear if more local rock for stone 
masonry could have been used.
unexpected problems delayed 
implementation


yes, including errection and 
commissioning
no evidence, but negative impact may be 
considered marginal
no major accidents of fatalities


quality was preferred over price


in general it was satisfactory


It was dedicated, competent


0
assured by heavy expatriate presence 
throughout


0
possibly a degree of overdesign


it was done by project management in a 
conscientious manner


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality
Training results were measured and 
assessed


difficulties were encountered to obtain 
qualified supervisory personnel in time
no specific training personnel


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


unskilled, skilled worker training provided. 
Some management training. All on-the-
job. In addition sponsorship for a master 
t dmostly, including Portuguese formen


not used


not used


higher level personnel than skilled 
workers not available


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


no evidence, and not reported on


an optimal mix of training instruments was 
used


language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


civil works was of high quality
engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality
work management was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


locally produced components were used 
whenever possible


implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


limited to commissioning period and trial 
operation
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3.6 1 2 2


9 1.3
4
4.1 0 3 0


4.2 2 3 6


4.3 2 1 2


4.4 2 1 2


4.5 2 1 2


9 1.3
5
5.1 0 1 0


5.2. 1 2 2


5.3 0 1 0


4 0.5
1.9


notes


no donor-specific after-project monitoring 
carried out.


plant neglected somewhat in recent years. 
Operation discontinued when 
transmission line reached area
no


reporting did not follow a standard format, 
but a detailed (technical) final report is 
available
final report does not contain info on 
planned budget vs. Effective cost.
it was properly reported. Audit reports not 
seen, and no comparison with initial 
budget shown


0


no evidence of this


EDM took over, and was reasonably 
prepard


Preparation for further development
a realistic plan for the operation and 
further development was in place
a competent organisation took over 
responsibilities


perhaps better cost-optimised design 
possible. For example, locally welded 
steel pipe vs. Imported cast-iron penstock


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5
grand total score


the impacts were measured using the 
baseline study


total score 4
5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended
proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules


the activities, results and lessons learned 
for all stakeholders were reported


the final report documented the full inputs, 
outputs and forecasts for outcomes 


total score 3


Results could not have been achieved 
more effectively in any other way
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Cuamba hydroelectric project 1983 to 1988


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance country poor mill USD
Cuamba 16% 112% 42% 13% 37% country 3
best 249% 129% 115% 273% 278% the poor 0.7
worst 16% 78% 25% 7% 18% project -16


* footnotes are listed below


The benefits from Cuamba was high in terms of boosting the morale during the war, but the financial benefits are 
low due to the high cost of investment. Included here is only the savings in diesel over the years, since the area 
already had diesel power, albeit of low regularity.  There are only very few connections for households replacing 
kerosene for lighting.


The production in the station varies with water availability, but have generally been much lower than the estimated 
average production capacity of 5,6 GWh. After the transmission line reached the area, the station's importance 
has diminished and it is now out of operation due to lack of maintenance. It is assumed that production will 
resume and continue for the remainder of the technical lifetime.


Cuamba includes the building of a mini hydro power plant (approx. 1 MW) in central Mozambique to replace diesel 
and secure supply in a nearby area.  It also includes training of local personnel to operate the plant. Due to war 
the project period was extended from 38 to 70 months, and costs increased by 37%.


Outputs included the 1 MW power station, a 2600 m3 reservoir and some high voltage distribution grid. In addition 
35 km of roads were upgraded and ca 10 km built to allow the necessary transports and EDM personnel were 
trained to operate the station. 


project economy 
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Cuamba hydroelectric project quality, relevance, effectiveness
grade 


6)
wght 


7)
score


1
1.1 3 3 9


1.2 3 2 6


1.3 2 2 4


1.4 1 2 2


1.5 2 1 2


1.6 2 1 2


1.7 1 1 1
1.8 3 3 9


1.9 2 3 6


1.10 3 2 6


1.11 3 3 9


1.12 1 1 1


1.13 2 1 2


1.14 3 1 3


1.15 1 1 1


1.16 2 2 4


1.17 3 2 6


1.18 2 2 4


1 33 2.3
2
2.1 1 2 2


2.2 3 1 3


2.3 2 1 2


2.4 3 2 6


best practice according to TOR and 
objectives - description


reason for grade


the perceived need was to improve power 
supply and substitute diesel fuel to a large 
extent, in a war situation
alternative sites studied and initial design 
changed to better cover power peak 
requirements with increased water 
storage
severely underestimated. However cost 
increase not foreseeable
feasibility study was mostly technical


to some extent


severely underestimated, but delays could 
not have been anticipated
severely underestimated
provision of drinking water was studied, 
and monitoring of water quality suggested


on-the-job training was provided


full agreement with EDM


drinking water pollution specifically 
addressed
no evidence, but implicitly done


weaving business was included in plans


available studies appear sound and 
considerably study was done in 
preparation


EDM personnel was trained for taking 
over and operation
yes, to the largest possible extent


study carried out, however, quality is 
doubtful
yes, in terms of construction technology 
and material quality testing, as well as 
drinking water quality and impact on 
mountain community
defined in consultant's contract, and role 
of EDM
local small industry was rehabilitated and 
supported


some equipment not tendered, but offer of 
single supply assessed
best performance was prioritised over 
lowest price


risks were properly assesed and 
mitigation measures included


stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1
Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel


monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality


a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs
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2.5 3 2 6


2.6 2 1 2


2.7 3 2 6


2.8 2 1 2


2.9 3 1 3


2.10 1 2 2


2.11 1 1 1


2.12 3 2 6


2.13 3 1 3


2.14 3 2 6


2.15 2 1 2
2.16 2 1 2


2.17 2 1 2
2.18 2 1 2
2.19 3 2 6


2.20 0 0 0


2.21 2 2 4


2.22 2 1 2


2.23 0 0 0


2.24 0 0 0


2.25 2 1 2


2.26 0 0 0


2.27 0 1 0


32 2.3
3
3.1 2 2 4


3.2 2 2 4


3.3 2 1 2


3.4 0 0 0


no contrary evidence


not used


best performance was prioritised over 
lowest price


Weaving supported, mostly employing 
staff wives
rock-fill dam with local materials, locally 
produced bricks for buildings
unexpected transportation problems 
delayed implementation


yes, including errection and 
commissioning
no evidence, but negative impact may be 
considered marginal
war fatalities occurred


quality was preferred over price


in general it was satisfactory


It was dedicated, competent


0
assured by heavy expatriate presence 
throughout


0
possibly a degree of overdesign
it was done by project management in a 
conscientious manner


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


no specific problems


no specific training personnel


no evidence, and not reported on


an optimal mix of training instruments was 
used


language of trainers/consultants was 
compatible with language of 
trainees/target staff


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


unskilled, skilled worker training provided. 
Some management training. All on-the-
job.
mostly, including Portuguese formen


not used


not used


higher level personnel than skilled 
workers not available, except for a 
competent EDM project manager


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


civil works was of high quality
engineering was of high quality
disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality
work management was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


technology was selected with a view to 
total discounted cost as well as 
sustainability
gender issues were not in focus at the 
time
locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


during commissioning period and trial 
operation, including later follow-up
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3.5 2 2 4


3.6 2 2 4


9 2
4
4.1 0 3 0


4.2 2 3 6


4.3 2 1 2


4.4 2 1 2


4.5 3 1 3


9 1.4
5
5.1 0 1 0


5.2. 1 2 2


5.3 the impacts were measured 0 1 0
4 0.5


2.1
notes


no donor-specific after-project monitoring 
carried out.


plant neglected somewhat in recent years. 
Currently out of operation


no


reporting did not follow a standard format, 
but a detailed (technical) final report is 
available
final report does not contain info on 
impact projections, except outlook for 
mountain community, not considered 
it was properly reported. Completion 
report available


this is reflected in cept papers and income 
calculations done
EDM took over, and was reasonably 
prepard


Preparation for further development
a realistic plan for the operation and 
further development was in place
a competent organisation took over 
responsibilities


sufficient equipment was made available 


good site selection providing for cost-
efficiency. However, this was counter-
acted by transportation and war-related 
costs


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5
grand total score


total score 4
5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


the activities, results and lessons learned 
for all stakeholders were reported


the final report documented the full inputs, 
outputs and forecasts for outcomes 


total score 3


proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules


Results could not have been achieved 
more effectively in any other way


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started
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Corumana hydroelectric project 1988 to 1991


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance country poor mill USD
Corumana 65% 84% 60% 7% 38% country 3
best 249% 129% 115% 273% 278% the poor 0,1
worst 16% 78% 25% 7% 18% project -33


* footnotes are listed below


The fall of the apartheid regime and the difficult co-existence with the water authorities has severely limited the 
benefits of the Corrumana station. The savings come from reduced imports from South Africa valued at about 2 
US cent/ kWh.  Half of this is


The production has varied and generally been considerably lower that planned. In 1993 the Ministry of Water 
resources wanted to impose a fee on the water used. The dispute led to minimal production in 1994. From 2003  
EDM pays for the water used so produc


Corumana includes the building of a hydro power plant in southern Mozambique to exploit a water reservoir 
which was already in place. The purpose of the project was to secure the power supply to Maputo and thereby 
reduce the dependence upon the apartheid 


Outputs include the power station of 14,5 MW installed capacity and the step-up station to the transmission grid


project economy 


-40


-35


-30


-25


-20


-15


-10


-5


0


5


1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005


m
ill


 U
SD


 2
00


6 
va


lu
e


project investments
O&M +later invest.3)
direct benefits 4)
indirect benefits 5)
acc. net benefits


21  Evaluation of Norwegian Power-related Assistance Annex 7 - Benchmark Summary Report







Corumana hydroelectric project quality, relevance, effectiveness
grade 


6)
wght 


7)
score


1
1.1 2 3 6


1.2 2 2 4


1.3 0 2 0


1.4 1 2 2


1.5 1 1 1


1.6 2 1 2


1.7 0 1 0


1.8 1 3 3


1.9 2 3 6


1.10 3 2 6


1.11 1 3 3


1.12 0 1 0


1.13 0 1 0


1.14 1 1 1


1.15 0 1 0


1.16 0 2 0


1.17 3 2 6


1.18 2 2 4


33 1.3
2
2.1 1 2 2


2.2 3 1 3


2.3 2 1 2


2.4 3 2 6


2.5 3 2 6


best practice according to TOR and 
objectives - description


reason for grade


the perceived need was to reduce 
dependency on thermal power in Maputo. 
Substitution potential 15% only.
site chosen at existing irrigation dam 
without clarifying water availability for 
power generation 
severely underestimated due to 
consultant mistake
feasibility study was mostly 
technical/economics, but based on poorly 
substantiated assumptions
to some extent, but with a number of 
contraditions
acceptable


severely underestimated due to 
consultant mistake
marginally


expected to be run by EDM


full agreement with EDM


not explicity addressed


no evidence that it was done


none


available studies focus on economics. 
Hydrology and substantial strategy issues 
none


none


defined in consultant's contract, and role 
of EDM
local small industry was rehabilitated and 
supported


some equipment not tendered, but offer of 
single supply assessed


best performance was prioritised over 
lowest price
EDM personnel available for operation


yes, to the largest possible extent


best performance was prioritised over 
lowest price


technology was selected with a view to 
total discounted cost as well as 
sustainability


risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1
Implementation 
international bidding for tenders whenever 
relevant


tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel


monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs


22  Evaluation of Norwegian Power-related Assistance Annex 7 - Benchmark Summary Report







2.6 0 1 0


2.7 0 0 0


2.8 1 1 1


2.9 3 1 3


2.10 1 2 2


2.11 2 1 2


2.12 3 2 6


2.13 3 1 3


2.14 3 2 6


2.15 0 0 0


2.16 2 1 2


2.17 0 0 0


2.18 2 1 2


2.19 2 2 4


2.20 2 1 2


2.21 0 0 0


2.22 0 0 0


2.23 0 0 0


2.24 0 0 0


2.25 2 1 2


2.26 0 0 0


2.27 0 1 0


26 2.1
3
3.1 2 2 4


3.2 2 2 4


3.3 2 1 2


3.4 0 0 0


3.5 2 2 4


3.6 1 2 2


9 1.8


no contrary evidence


not used


sufficient equipment was made available 


results in terms of generating output very 
poor.


total score 3


no evidence


dam is rock-fill, but not part of project


appears poorly coordinated with irrigation 
project. Flood gates were never installed


yes, including errection and 
commissioning
no evidence, but negative impact may be 
considered marginal
one minor accident reported


Results could not have been achieved 
more effectively in any other way


quality was preferred over price


in general it was satisfactory


It was dedicated, competent


0


assured by heavy expatriate presence 
throughout


0


possibly a degree of overdesign


it was done by project management, but 
not in a fully transparent manner re. cost 
increases
coordinated with financial contribution of 
Sida


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality
Training results were measured and 
assessed


no specific problems


no specific training personnel


necessary equipment, tools and systems 
for efficient operation and maintenance 


0


0


not used


not used


assumed approptiate


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


no evidence, and not reported on


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
the input from twining personnel was 
relevant and of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds


effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality


work management was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


gender issues were not in focus at the 
time
locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


assumed appropriate
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4


4.1 0 3 0


4.2 2 3 6


4.3 2 1 2


4.4 0 0 0


4.5 0 0 0


7 1.1
5
5.1 0 1 0


5.2. 1 2 2


5.3 0 1 0


4 0.5
1.6


notes


no donor-specific after-project monitoring 
carried out.


plant fully utilised only in 1996 and 1999. 
Today used for peaking only, due to water 
charge levied by the water authority.
no


reporting not satisfactory, most reports 
not located by evaluation


final report not located


completion report not located


none


EDM took over, and was reasonably 
prepard


Preparation for further development
a realistic plan for the operation and 
further development was in place
a competent organisation took over 
responsibilities


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5
grand total score


the impacts were measured using the 
baseline study


total score 4
5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended
proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules


the activities, results and lessons learned 
for all stakeholders were reported


the final report documented the full inputs, 
outputs and forecasts for outcomes 
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Alto Molocue - Gurue transmission project 1998 to 2001


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance country poor mill USD
AMG 75% 93% 106% 101% 113% country 47
best 249% 129% 115% 273% 278% the poor 4.3
worst 16% 78% 25% 7% 18% project 61


* footnotes are listed below


The project consists of a regional transmission line from Alto Molocue to Gurue and a transformer station and 
local distribution in Gurue. It was initially started up in the eighties when most of the equipment was purchased 
with funding from Italy but due to the war is was postponed. The purpose of the project was to replace the local 
diesel fired power plant in Gurue with grid electricity and to facilitate electrification of the area.


The project resulted in the 75 km 110 kV line, the RT station for Gurue town and 42 km of high voltage distribution 
and 12 distribution stations in the area. It also provided on-the-job training for unskilled and skilled workers in 
construction and maintenance.


Energy transported on the line has shown a rapid increase partly due to increased consumption as new 
customers are connected and el. use per customer increase, but also because the output from the local hydro- 
and diesel stations have gone down. The grid serves as part of the national transmission backbone allowing 
further electrification. The grid connection and rehabilitated local distribution network has ensured delivery at an 
acceptable quality level. The future increase is assumed to follow 50% of historical trends


The main benefits are replacement of diesel power and local electrification, including replacement of kerosene, 
and indirect benefits from commercial activities, higher level of education, health benefits etc. Also, the basis for 
further electrification of Niassa province has been established as the transmission line is a pre-condition for the 
transmission line project Gurué - Cuamba - Lichinga. Only the diesel power replacement according to the cost 
fraction of TR lines (ca 4%) is included.
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Alto Molocue - Gurue transmission project quality, relevance, effectiveness
grade 


6)
wght 


7)
score


1
1.1 2 3 6


1.2 3 1 3


1.3 1 2 2


1.4 1 2 2


1.5 1 1 1


1.6 2 1 2


1.7 2 1 2
1.8 2 3 6


1.9 3 3 9


1.10 2 2 4


1.11 1 3 3


1.12 1 1 1


1.13 2 1 2


1.14 2 1 2


1.15 2 1 2


1.16 0 2 0


1.17 3 2 6


1.18 1 2 2


32 1.7
2


2.1 1 2 2


2.2 3 1 3


2.3 3 1 3


2.4 1 1 1


2.5 0 0 0


best practice according to TOR and 
objectives - description


reason for grade


EDM project memorandum outlines the 
economic situation, and formulates 
objectives
According to the pre-defined strategy, the 
question did not arise


under estimated


Industrial growth and related job creation 
was grossly exagerrated. There was no 
basis for such projections
objectives definition is too broad to 
provide relevant indicators
time overrun could not have been 
foreseen
it was under estimated
transformer defect discovered late


EDM routine operation foreseen


kick-off meeting with EDM and contractors 
held to coordinate activities
none planned, because it was not 
deemed necessary
no evidence


no evidence


available studies appear sound


The study is only moderately useful as a 
base line
not assessed


all work contracted out, and FIDIC 
contracts awarded
it was attempted


NVE had previously found the chosen 
suppliers competitive


appropriate


routine activity for EDM


It was planned, however there is no 
reporting on effectively carrying it out
not relevantTechnology was pre-determined with 


materials on stock from earlier project 
attempt


risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1
Implementation 


The practice was bidding by invited 
parties


tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel


Monitoring was not an established 
procedure at the time
Gender was not a consideration at the 
time
the input from consultants were of high 
quality
A socio-economic study was carried out


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
Marginal environmental procedures in 
place at the time


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


it was severely underestimated


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
The strategy was grid extension. 
Alternative ways of providing power had 
been rejected earlier
the feasibility study gave a realistic 
estimate for inputs
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2.6 1 1 1


2.7 0 0 0


2.8 3 1 3


2.9 1 1 1


2.10 1 2 2


2.11 2 1 2


2.12 1 2 2


2.13 2 1 2


2.14 3 2 6


2.15 2 1 2


2.16 2 1 2


2.17 2 1 2
2.18 2 1 2
2.19 2 2 4


2.20 0 0 0


2.21 0 0 0


2.22 0 0 0


2.23 0 0 0


2.24 0 0 0


2.25 0 0 0


2.26 0 0 0


2.27 0 0 0


22 1.8
3
3.1 2 2 4


3.2 0 0 0


3.3 0 0 0


3.4 0 0 0


3.5 2 1 2


0


0


basic but, sufficient equipment was 
available 


there is no evidence of specifically 
addressing the issue


not applicable


project coped well with delay of sub-
station completion by supplying power at 
33 kV to the 110 kV line.
some problems encountered


no reporting on any environmental aspect


no contrary evidence


some items needed to be exchanged


in general it was satisfactory. Acted 
professionally in handling problems
It was competent


As no major quality reduction was noted, 
storage was appropriate
no specific evidence to the contrary


no specific evidence to the contrary
no evidence to the contrary
it was done by project management in a 
conscientious manner


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


0


0


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


0


0


0


0


no contrary evidence


total score 2


From implementation to operation
competent local personnel was selected 
at all levels


0


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


civil works was of high quality
engineering was of high quality
disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
storage was provided for materials for 
more than 10 years
work management was of high quality


the work of contractors were of high 
quality
monitoring was not current practice at the 
time
safety in the work-place was good 


the components used were of high quality


Gender was not a consideration at the 
time


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


0
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3.6 1 1 1


4 1.8
4
4.1 2 3 6


4.2 2 3 6


4.3 2 1 2


4.4 1 1 1


4.5 2 1 2


9 1.9
5
5.1 1 1 1


5.2. 2 2 4


5.3 0 1 0


4 1.3
1.7


notes


none


routine EDM operation


none so far


reporting did not follow a standard format


final report not that comprhensive and 
forward looking


it was properly reported. Audit reports not 
seen


further connections made after project, 
and Niassa supply achieved
EDM routine operation


Preparation for further development
a realistic (business) plan for the 
operation and further development was in 
a competent organisation took over 
responsibilities


Unforeseeable problems were solved as 
quickly as possible. However, wrong 
delivery of supplier caused avoidable 
delay


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5
grand total score


the impacts were measured using the 
baseline study


total score 4
5. Follow up work
Monitoring was not standard practice at 
the time
proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 3


Results could not have been achieved 
more effectively in any other way
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Cahora Bassa - Zimbawe interconnection 1987 to 1998


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 25 yrs


relevance country poor mill USD
CBZ 74% 96% 37% 139% 18% country 161
best 249% 129% 115% 273% 278% the poor 1.7
worst 16% 78% 25% 7% 18% project 33


* footnotes are listed below


Up to 2001 the connection facilitated power export to Zimbabwe and the estimated revenue (for HCB) of this 
export is credited the project. After 2001 only EDM's wheeling charge per year is credited, and this is expected to 
continue in spite of Zimbabwe's political troubles. In the longer term, HCB and EDM appear not to have power 
available for export through this line. Also, its importance to Zimbabwe has become minor, as Eskom also 
provides power directly through lines between SA and ZIB. Overall, the impact is moderate in economic terms, but 
important for regional integration.


The line transported between 1400 and 3500 GWh annually between 1998 and 2007, but the volume is expected 
to be reduced to 50 GWh per year by 2009 due to under-balance in Mozambique. Long-term economics are 
doubtful, but the project has achieved the political objective of an alternative destination for popwe3r exports.


A transmission line was built to allow export of Cahora Bassa power to Zimbabwe and thus ensuring an 
alternative route for power exports.


The output of the project is the 250 km 110 kV line and the necessary RT stations for transformation.
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Cahora Bassa - Zimbawe interconnection quality, relevance, effectiveness
grade 


6)
wght 


7)
score


1
1.1 2 3 6


1.2 0 2 0


1.3 1 2 2


1.4 1 2 2


1.5 1 1 1


1.6 1 1 1
1.7 2 1 2
1.8 1 3 3


1.9 3 3 9


1.10 3 2 6


1.11 2 3 6


1.12 0 1 0


1.13 1 1 1
1.14 2 1 2


1.15 0 1 0


1.16 0 2 0


1.17 3 2 6


1.18 2 2 4


33 1.5


2
2.1 3 2 6


2.2 2 1 2


2.3 3 1 3


2.4 0 0 0


2.5 3 2 6


2.6 1 1 1


2.7 0 0 0


best practice according to TOR and 
objectives - description


reason for grade


the perceived power surplus from 
Mavuzi/Chicamba was soon outdated but 
ESKOM was willing to agree to cede 500 
MW from HCB
Alternate use of power surplus in 
Mozambique was not considered
Political complexity was underestimated. 
Budget appropriate
The positive forecast was more politically 
than economically motivated
to some extent, quite general


under estimated
appropriate
marginally


expected to be run by HCB and owned by 
EDM


Bilateral agreement with Zimbabwe 1992


appropriate


no evidence that it was done


none
complexity of the multi-donor approach 
was a challenge
none


none


defined in consultant's contract, and role 
of EDM
complexity and required time under 
estimated


Tied aid approach


appropriate


Ownership and opterational responsibility 
was clear
no evidence


international standard applied


no evidence


not applicable


technology was selected with a view to 
total discounted cost as well as 
sustainability
Gender not considered at that time


locally produced components were used 
whenever possible


risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1


Implementation 
Tied aid at that time. Bidding limited to 
Norway
tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel


monitoring of environmental impact and 
safety was part of the plan
Gender not considered at that time
the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


Much political importance was on 
reducing dependence on South Africa
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic
the resource budget was realistic


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge


the feasibility study assessed also 
alternative ways to get the wanted results
the feasibility study gave a realistic 
estimate for inputs
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2.8 1 1 1


2.9 2 1 2


2.10 1 2 2


2.11 2 1 2


2.12 3 2 6


2.13 2 1 2


2.14 3 2 6


2.15 0 0 0
2.16 2 1 2
2.17 0 0 0
2.18 2 1 2


2.19 2 2 4


2.20 2 1 2


2.21 0 0 0


2.22 0 0 0


2.23 0 0 0


2.24 0 0 0


2.25 0 0 0


2.26 0 0 0


2.27 0 0 0


22 2.2
3
3.1 2 2 4


3.2 0 0 0


3.3 0 0 0


3.4 0 0 0


3.5 2 1 2


3.6 2 1 2


4 2


not used


not used


sufficient equipment was made available 


probably


total score 3


delays caused by political complexity, bad 
weather


yes, including errection and 
commissioning
no evidence, but negative impact may be 
considered marginal
standard practices applied


Results could not have been achieved 
more effectively in any other way


international standard applied


in general it was satisfactory


It was competent


not applicable
appropriate
not applicable
international standard applied


it was done by project consultant in 
satisfactory manner
coordinated with other contracts, to the 
extent possible


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


0


no specific training personnel


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


0


not applicable


not used


not used


assumed approptiate


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


not applicable


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
the input from twining personnel was 
relevant and of high quality


civil works was of high quality
engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality
work management was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


not used
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4
4.1 2 3 6


4.2 2 3 6


4.3 2 1 2
4.4 0 0 0


4.5 0 0 0


7 2.0
5
5.1 1 1 1


5.2. 1 2 2


5.3 0 1 0


4 0.75


1.8


notes


no donor-specific after-project monitoring 
carried out.
Bilateral agreement valid till 2017, but 
availability of 500 MW intended to be 
called back by ESKOM 2003. 
Consequently, future economics is 
uncertain
no


satisfactory


final report not located


completion report not located


appropriate


HCB and EDM took over


Preparation for further development
a realistic (business) plan for the 
operation and further development was in 
place
a competent organisation took over 
responsibilities


7) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. 


4) the direct benefits are the calculated benefits of end-user savings on kerosene for lighting, the savings from 
reducing imports or use of diesel/oil power and increased income from exports. Negative impacts are also 
included if relevant.


6) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


5) indirect benefits are savings or value added due to increased and more efficient production, higher level of 
education, better health services and other effects of electrification estimated as 0% of gross economic gain per 
GWh in similar projects when conversion to dollars is done using the ppp-index.


2) the benefits for the country is the lifetime net benefits + the grants given. O&M cost, negative impacts and 
additional investments are subtracted from the gross benefits. The benefit for the poor is the proportion of 
kerosene savings and indirect benefits according to the part of (added) delivery going to the poor plus the poor's 
estimated part of GDP increase. The benefits for the project is added revenue or realised cost savings minus the 
cost of investment depreciation, financial cost, O&M cost and further investments. All cost figures are given in 
international US dollar at 2006-value
3)The cost of O&M and additional investments is set to average international figures


total score 5


grand total score


the impacts were measured using the 
baseline study


total score 4


5. Follow up work
Post project monitoring was not a pratice 
at the time
proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules


progress reports were available


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts
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Assistance to EDM 1981 to 1997


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
EDM 69% 89%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


Support to some of the training efforts has been taken over by Sida for a period. Due to staff turnover and 
expansion of EDM activities the number of highly skilled staff is still insufficient at most levels.  EDM management 
now realises that a comprehensive human resources development strategy is required to address further capacity 
development.


EDM’s professional capabilities have improved at all levels, thanks to better trained staff. Institutional cooperation 
between EDM and NVE has had mixed results over time, and was discontinued in the early Nineties. 


Assist the national power utility EDM to develop into an independent and economically sound organization


Institutional cooperation with NVE was provided with a resident adviser, but the extent of this support is not 
documented. 58 courses provided by the national utility of Portugal were financed. Specialized training courses 
for example to use the Management information system MIS, Agresso accounting software, and other tools. In 
sum 697 EDM staff received training.
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* footnotes are listed avbove
Assistance to EDM quality, relevance, effectiveness


grade 
3)


wght 
4)


score


1
1.1 1 3 3


1.2 2 2 4


1.3 2 2 4


1.4 0 2 0


1.5 3 3 9


1.6 3 3 9


1.7 2 3 6


1.8 2 3 6


1.9 2 3 6


1.10 3 3 9


1.11 0 2 0


1.12 0 1 0


1.13 0 3 0


1.14 2 3 6


1.15 0 1 0


1.16 0 2 0


1.17 3 3 9


1.18 1 2 2


44 1.7


the feasibility study gave a realistic 
estimate for inputs


best practice according to TOR and 
objectives - description


reason for grade


There was no diagnostic at inception of 
the Institutional Development and 
Training Project but diagnosis for human 
resources development and training 
needs was ongoing effort since 1981. 
Plans were made and revised.


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis


the time budget was realistic


the resource budget was realistic


the plans dealt with measures and 
mitigations with a view to the full 
institutional value chain


the plans included provisions for 
sustainable operation and development 
afterwards


the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined


the plans were coordinated with 
complementary interventions
total score 1


No baseline was done


No evidence of risk assessment.


Support for the Project at all levels of 
EDM and by related institutions. Roles 
clearly defined.
Some coordination with Sida regarding 
training.


A time-frame of four years (1980-1984) is 
very appropriate for a capacity 
development project. Extentions provided 
additional time-resources. 
The financial budget was not only realistic 
but also sufficient flexible to adjust to 
changing needs.
Work plans and resources were combined 
to develop management, administrative 
and human resources capabilities.


Projects included holistic components, 
combining provision of administrative and 
managerial instruments and training.


Local counterparts had ownership and 
leadership of the Project.
There is no evidence that negative 
impacts were assessed at the planning 
stage.
There is no evidence


Gender was not part of the Project 
planning.
Assessment based on staff involved in the 
project development.


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge


EDM assessed the value of tied and 
untied aid, and negotiated with Norad to 
mostly receive untied aid, thus able to 
provide training in Portugal and develop 
its own Training Centre for example.


the feasibility study assessed also 
alternative ways to get the wanted results


0


Inpacts were not estimated


Objectives and goals targeted the 
institutional development of EDM and the 
sustainability of the organization.
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2
2.1 2 2 4


2.2 2 3 6


2.3 2 3 6


2.4 2 3 6


2.5 1 3 3


2.6 1 3 3


2.7 2 2 4


2.8 1 3 3


2.9 2 3 6


2.10 0 0 0


2.11 1 0 0


2.12 2 2 4


2.13 2 3 6


2.14 2 3 6


2.15 0 0 0
2.16 2 3 6


2.17 0 0 0
2.18 0 0 0
2.19 1 3 3


2.20 1 3 3


2.21 2 Various training instruments used, based o 3 6


2.22 2 3 6


2.23 2 2 4


2.24 2 3 6


2.25 0 0 0


2.26 2 3 6


Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources


on-the-job training was done to utilise 
local personnel


technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality
work management was of high quality


civil works was of high quality
engineering was of high quality
disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.
an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


Most training took place in Portuguese, in 
Mozambique and in Portugal.


0


Cooperation with NVE, as assessed by 
staff. 


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


not applicable
Project disbursement documentation and 
accounting was satisfactory
Coordination with other support 
progressively improved.


Not applicable


According to assessment of staff and 
Training Centre.


Consultants worked closely with local 
staff. On-the-job training in Portugal also 
seemed to have worked well.
Mostly yes, but billing and accounting 
systems not selected with care 
forcompatibility.
Training Centre instituted gender 
sensitivity course. Somewhat systematic 
efforts to attact and retain female staff at 
all levels.


0


Coordination with other support (Sida, 
Germany, Portugal, World Bank, etc) 
became progressively more effective 
within the institution and project.
Assessment based on staff involved in the 
project.
Through some training activities. 


Training Centre was in precarious 
situation at the inception.


Took place when appropriate.


0


Plans and activities focused on 
transferring knowledge and skills to local 
staff working at different levels.


According to assessment of staff 


According to assessment of staff 


Project managed with holistic view of the 
organization and its sustainability.
Not applicable
Management of activities were reasonably 
well managed and coordinated.


not applicable
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2.27 1 2 2


58 1.7
3
3.1 2 3 6


3.2 1 2 2


3.3 2 3 6


3.4 0 0 0


3.5 0 0 0


3.6 2 2 4


10 1.8
4
4.1 2 3 6


4.2 2 3 6


4.3 0 1 0


4.4 0 3 0


4.5 3 3 9


13 1.6
5
5.1 0 2 0


5.2. 2 3 6


5.3 0 1 0


6 1
1.7


During study-tours and visits to Norway 
and Portugal.


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


As possible.


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


According to assessment of staff and 
Training Centre.


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


Training results were measured and 
assessed


not applicable


Attempt to measure training results since 
middle 1990s.


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 3


all disbursements were documented and 
audited according to NORAD rules


total score 4
5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


proper action was taken to assure 
sustainability of outputs when necessary


the impacts were measured using the 
baseline study
total score 5
grand total score


0


0


EDM has developed and revised its own 
plan.


EDM capabilities have substantially 
increased.


Preparation for further development


Results could not have been achieved 
more effectively in any other way


Reporting do not provide lessons learned.


a realistic (business) plan for the 
operation and further development was in 
place
a competent organisation took over 
responsibilities
the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


Annual reports informative but do not 
provide information on full inputs, outputs 
and foreseen outcomes.
As far as consultant had access to 
documentation and according to 
Embassy.


There is no systematic monitoring, 
although EDM uses and follow-up on 
most outputs (e.g. MIS system, use of 
AGRESSO, tariff studies, etc)


0


0
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Assistance to MIREME/ME 1998 to 2005


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
MIREME 48% 90%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


One private company has received a concession for supplying the Inhambane area, but prices are very high and 
requires considerable capital subsidy (WB ERAP). The concessionaire is said to be unable to fulfil the 
requirements of the concession contract. It is unlikely that areas will be found where the model can be replicated.


Most of the staff trained through Norwegian support remains in the organisation or in the sector, but further 
capacity development is considered necessary  Approximately 90% of the equipments and all the software 
acquired through the Norwegian support are currently in use by ME. A new Energy Strategy was approved in 
2000 and an Electricity Law in 2005 enabling private sector involvement


Improve energy sector management through twinning with NVE, for consultancy on regulations and staff training.


More than 80 Ministry and Provincial Directorates staff were trained through 149 training activities. Long-term 
adviser and short-term consultants provided on-the-job training, workshops (3), courses (2), and seminars (4).


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant
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* footnotes are listed above


Assistance to MIREME/ME quality, relevance, effectiveness
grade 


3)
wght 


4)
score


1
1.1 0 3 0


1.2 0 2 0


1.3 1 3 3


1.4 1 2 2


1.5 2 2 4


1.6 3 3 9


1.7 3 3 9


1.8 1 3 3


1.9 0 3 0


1.10 2 3 6


1.11 1 3 3


1.12 2 2 4


1.13 0 3 0


1.14 2 3 6


1.15 0 2 0


1.16 0 2 0


1.17 2 3 6


Realistic time inputs were estimated for 
many component of the 
Project:Structuring DNE:, Energy Master 
Plan, Strategy Plan Rural Electrification, 
and Regulation Framework
Since no institutional needs assessment 
was done, impact of the institutional 
cooperation was not realistically 
assessed.


There was no diagnosis; objectives and 
goals broadly defined according to the the 
sector's need and to enable flexibility.
A time-frame of four years (1998-2002) is 
very appropriate for a capacity 
development project.
The financial budget was not only realistic 
but also sufficient flexible to adjust to 
changing needs.
Work plans were too general to serve as a 
basis for improving management of the 
Project. Outputs and expected outcomes 
were generally stated, not proporly visited 
and re-visited.
Plans did not deal with sustainability 
issues.


Local counterparts took ownership of the 
plans.
The resource budget was flexible enough 
to support mitigation measures, but 


reason for grade


No feasibility study or institutional needs 
assessment done at ourset of Institutional 
Cooperation Poject. 


Support was provided within the context 
of tied-aid. No other options were 
explored.


best practice according to TOR and 
objectives - description


Environment impact and safety was a 
cross-cutting issue of the Project that was 
followed up.
Gender was not part of the Project plans.


Assessment based on staff involved in the 
project development.
No baseline was done and reporting is 
very poor.
There is no evidence on reports or 
through interviews that risks were 
assessed and mitigations measures were 
developed along the Project.
Ministry (high level and staff), DNE, NVE, 
Norad (through the Embassy), and other 
institutions in the Energy sector supported 
the Project.


risks were properly assesed and 
mitigation measures included


stakeholder support and roles was clearly 
defined


monitoring of environmental impact and 
safety was part of the plan


gender measures were part of the plan


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done


the plans dealt with measures and 
mitigations with a view to the full 
institutional value chain


the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts


the objectives and goals were clearly 
defined in line with diagnosis


the time budget was realistic


the resource budget was realistic


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge


the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs
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1.18 2 3 6


48 1.3
2
2.1 0 3 0


2.2 0 3 0


2.3 0 3 0


2.4 2 3 6


2.5 2 3 6


2.6 0 3 0


2.7 3 2 6


2.8 2 3 6


2.9 0 0 0


2.10 2 3 6


2.11 3 2 6
2.12 2 2 4


2.13 1 3 3


2.14 1 3 3


2.15 0 0 0
2.16 2 3 6


2.17 0 0 0
2.18 2 3 6


2.19 0 3 0


2.20 2 3 6


Co-ordination was ongoing with the World 
Banks' ERAP, Danida and Sida support.


No international biding for resident 
advisers and consultants.
Support was tied to DNE-NVE institutional 
cooperation; value-chain was not main 
consideration.
The management of the Project focused 
more on the instuitutional cooperation per 
se instead of the progressive value-chain 
for the Ministry itself.
Resident advisers and consultants worked 
closely with local staff.
Technology choice was appropriate.


Four ministry staff received training in 
Gender Analysis in Energy Planning 
Management in 2001 as part of the 
Project, but no outcome has issued from 
such traning.
As possible and appropriate.


Plans too vague to capture changing 
needs. Co-ordination with other 
intervention happened. Some adaptation 
to coordination reflected on the plans.
Not applicable


Through drafting of regulations.


0


Office equipment, vehicles, and software 
puchased and used are of good quality.


Assessment based on staff involved in the 
project. Project outputs and outcomes 
shows mixed results, given resources and 
time-frame available to the Project


Work plans and reporting not produced as 
effective management tools.
Not applicable
Assessment based on staff involved in the 
project implementation. 
Not applicable
Not applicable in terms of infrastructure. 
Applicable in terms of drafting 
Regulations, Training, etc.
Reporting of expenditure and cost-
components extremely poor. As far as 
consultants had access to documentation, 
Auditing has been satisfactory.


 Co-ordination with other intervention 
happened. Some adaptation to 
coordination reflected on the plans.


civil works was of high quality
engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds


effective coordination with other donors/ 
org.


the work of consultants was relevant and 
of high quality 


the work of the project management was 
of high quality
logistics and storage was of high quality
work management was of high quality


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


the plans were coordinated with 
complementary interventions
total score 1
Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources


on-the-job training was done to utilise 
local personnel
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2.21 1 3 3


2.22 1 3 3


2.23 0 2 0


2.24 1 3 3


2.25 2 2 4


2.26 1 3 3


2.27 0 3 0


28 2.9
3
3.1 2 3 6


3.2 2 3 6


3.3 2 3 6


3.4 1 3 3


3.5 2 2 4


3.6 1 2 2


16 1.7
4


4.1 2 3 6


4.2 1 3 3


There is a plan for further institutional 
support by Norway and other 
development partners.
The Ministry has been restructuring and 
operations are still adapting.


Preparation for further development


a realistic (business) plan for the 
operation and further development was in 
place
a competent organisation took over 
responsibilities


Assessment based on staff involved in the 
project. Project outputs and outcomes 
shows mixed results, given resources and 
time-frame available to the Projec.


The Project aimed at building such 
capacities : develop some systems, 
provide needed equipments, etc. 
Results could have been achived through 
a different aid provision modality (eg 
untied aid). 


According to staff assessment.


total score 3


Results could not have been achieved 
more effectively in any other way


coaching efforts were made  to assure the 
quality of operation


the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


Assessment based on staff involved in the 
project. 
Relevance of training to the actual duties 
in office of the various staff could most 
probably be improved.


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


Various training instruments used 
(courses, study-tours, workshps, 
seminars, on-the-job) but they were based 
neither on a training needs assessment 
nor as an attempt to match training 
instruments and contents to the actual 
duties in office of the selected various 
staff.
Not all resident advisers became fluent in 
Portuguese, making it difficult to perform 
mentoring and training activities. Most 
NVE consultants did not speak 
Portuguese or were not sufficient fluent.  
Selection based on tied aid. There is no 
evidence that selection of training 
institutions were based on cost-
effectiveness, except for the volumous 
English training that took place in Maputo.
Assessment based on staff involved in the 
project. Project outputs and outcomes 
shows mixed results, given resources and 
time-frame available to the Projec.


As possible.


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


No training results measured and 
assessed.


an optimal mix of training instruments was 
used


language of trainers/consultants was 
compatible with language of 
trainees/target staff


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria


the input from twining personnel was 
relevant and of high quality


Resident advisers provided some 
coaching, but they were more attuned to 
providing services and products, training 
activities and on-the-job training.
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4.3 0 2 0


4.4 0 3 0


4.5 0 3 0


14 0.6
5
5.1 2 2 4


5.2. 2 3 6


5.3 0 0 0


5 2
1.7


Operation has not yet ended due to 
extensions; some outputs are monitored 
(draft regulation, consessions, contracts) 
while other not (training)
Regulation, consessions, contracts are 
followed-up.


No impact has been measured.


Poor reporting on activities and learning 
curve of the Project.


Very poor reporting of inputs, outputs and 
forecast outcomes.


Reporting of expenditure and cost-
components extremely poor. As far as 
consultants had access to documentation 
and according to Embassy, Auditing has 
been satisfactory.


total score 5
grand total score


the impacts were measured using the 
baseline study


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


proper action was taken to assure 
sustainability of outputs when necessary


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 4


all disbursements were documented and 
audited according to NORAD rules
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Assistance to UTIP for promotion of hydro-projects 1999 to 2006


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
UTIP 91% 102%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


No real impact yet, but the Mozambique Government has established Memorandum of Understandings (MOUs) 
related to one project (Cahora-Bassa North Bank and Mphanda Nkuwa)  with BHP Billiton, Exibank and Sinohydro 
of China, and Camargo Correa (Brazil).


Staff trained by the Project developed and delivered 12 workshops and seminars and made presentations at 3 
international seminars/ conferences. 7 of 10 staff trained by the Project remain at UTIP, 2 remain in the Energy 
Sector and 1 at the University. UTIP is a reasonably effective institution with strengthened capability and capacity 
to perform in accordance with its functions and responsibilities. It has been enabled to raise interest in the mega 
projects, and specifically address the issues being brought up by potentially interested promoters.


The objective was/is to help Mozambique to develop the hydro power potential in the Zambezi river by building 
governmental capacity and competence.


Outputs include technical documents, feasibility studies and promotion activities for power projects. For UTIP was 
provided budgeting and accounting system, filing code, human resource development program, computer network 
with store/retrieve data-bank, WEB-site, training and in-house workshops. 10 UTIP staff participated in 31 events.


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant
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* footnotes are listed above


Assistance to UTIP for promotion of hydro-projects quality, relevance, effectiveness
grade 


3)
wght 


4)
score


1


1.1 1 3 3


1.2 1 3 3


1.3 2 3 6


1.4 1 2 2


1.5 3 3 9


1.6 3 2 6


1.7 3 2 6


1.8 2 3 6


1.9 1 3 3


1.10 3 3 9


1.11 0 2 0


1.12 0 0 0


1.13 0 3 0


1.14 2 0 0


1.15 0 1 0


1.16 1 2 2


1.17 2 3 6


1.18 2 3 6


the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs


the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts


the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


the plans dealt with measures and 
mitigations with a view to the full 
institutional value chain


the plans included provisions for 
sustainable operation and development 
afterwards


the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions


The Project supported the building of a 
newly created institution.


0


Within UTIP roles and support for Project 
was clear. 
UTIP was basically supported by the 
Norwegian Project. 


0


Local counterparts have had ownership of 
the Project.


0


0


Gender was not considered throughout 
the life of the project.


The original time budget of 3 years plus 2 
years extention was appropriate for a 
institutional capacity building project.
The Project budget was realistic.


Support was foreseen and provided 
holistically, covering most pertinent 
aspects of building the institution's 
capacities. It was flexible to adapt to 
change in institutional function and status.


Government co-financing was not 
foreseen, thus neglecting to take the 
sustainability of the institution into 
account. Incentives for staff retention 
have positively impacted  sustainability of 
capacities built through the Project.


No feasibility study done but the 
alternative for commissioning in country  
vis-a-.vis expatriate expertise was 
assessed.
Cost estimates and persons-months 
estimates for the institutional support was 
reasonably realistic and in line with actual 
cost. Use of Panel of Experts 
underestimated.
Impact of the institutional support was 
generally assessed: training and technical 
assistance would increase institutional 
capabilities.
Project objective and goal clearly defined 
in accordance with UTIP's mandate 


best practice according to TOR and 
objectives - description


reason for grade


No feasibility study done for the technical 
assistance and training components; 
instead a model for TA was designed 
based on Panel of Experts and Core 
Consultants.


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
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41 1.6
2
2.1 3 3 9


2.2 3 3 9


2.3 2 3 6


2.4 2 3 6


2.5 2 3 6


2.6 0 3 0


2.7 3 2 6


2.8 1 3 3


2.9 1 2 2


2.10 0 0 0


2.11 3 3 9


2.12 0 0 0


2.13 2 3 6


2.14 2 3 6


2.15 3 3 9


2.16 2 3 6


2.17 0 0 0


2.18 0 0 0
2.19 1 3 3


2.20 1 2 2


total score 1


Implementation 
international bidding for tenders whenever 
relevant


tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources


on-the-job training was done to utilise 
local personnel


technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality


logistics and storage was of high quality


work management was of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds


effective coordination with other donors/ 
org.


Annual reports are not clear, information 
inconsistent and incomplete. Audits seem 
to be in order.


Support to UTIP not coordinated very well 
with other institutions in the Energy 
sector.


0


0


Service rendered by consultants were 
rated highly but follow-up has been weak.
The Project has been well managed, 
providing leadership and a conducive 
environment for institutional growth. 


0


Activities related to feasibility study and 
other technical development managed 
well but training activities ad hoc. 


0


0


0


The Project lagged behind in adapting to 
change in UTIP's statute and function 
within the Energy sector. While changes 
to institutional support should indeed be 
carefully considered, the Project 
adaptation to changing environment was 
somehat slow.
The quality of training institutions 
contracted varied.


0


Core Consultant selected through 
international bidding.


The Core Consultant have pool of 
consultants located in various places in 
the region and outside. The fat that it has 
an office in Maputo offered an added 
value to UTIP.
Much of the expertise and knowledge 
brought by expatriate has been passed 
and retained to various degree by 
institution.
Short- and long-term advisers worked in 
an integrated fashion with local staff.


Accounting program (Agresso) too 
complex for institution, but IT solutions in 
appropriate use.
Gender issues were not considered. 
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2.21 1 2 2


2.22 2 3 6


2.23 2 2 4


2.24 0 0 0


2.25 2 2 4


2.26 2 3 6


2.27 0 0 0


52 2.115
3
3.1 3 3 9


3.2 2 3 6


3.3 2 2 4


3.4 0 0 0


3.5 0 0 0


3.6 1 1 1


9 2.2
4
4.1 1 3 3


4.2 2 3 6


4.3 1 1 1


Coaching from Resident Advisers have 
been provided and well utilized by UTIP 


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria


the input from twining personnel was 
relevant and of high quality


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


Selection of staff and matching staff to 
training instruments was mostly, although 
not always ad hoc. Better matching 
achieved through on-the-job training.


Most staff receiving training in English 
were sufficietly fluent in the language of 
training. Some staff, however, received 
training in English without fluency in the 
language.
To some extent cost-effectiveness has 
been considered, especially when 
background of selected staff matched 
training content.
Not applicable


Best personnel was selected as per 
market availability.


total score 2
From implementation to operation
competent local personnel was selected 
at all levels


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned


the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


Except for transition from the first RA, 
which left under somewhat frictional 
condition, subsequent change was 
smooth.
Inputs from Core Consultant (RAs and 
consultants) were relevant, good quality. 
Some leakage experienced due to 
language of consultant and Ras and local 
staff. 
No assessment or measurement was 
made.


an optimal mix of training instruments was 
used


language of trainers/consultants was 
compatible with language of 
trainees/target staff


Based on staff assessment.


Results could not have been achieved 
more effectively in any other way


total score 3


Not applicable


UTIP was a newly created institution. 
Equipment, etc was purchased with 
support of the Project
UTIP's function could have been carried 
out through extending EDM or MIREME's 
mandates and expanding capabilities. 
This could have been a more cost-
effective option, but difficult to assess 
more effective.


No plan for training component. Planning 
for the technical and administrative 
consulting services were in place. Plan for 
the RAs were too general. Outputs were 
not defined as part of the planning for 
each TA  or training components.
UTIP is a reasonably competent 
organization but remains very weak on 
sustainability.


Preparation for further development


Reporting of activities have not included 
lessons learned. The feasibility study and 
its review can be a base for more 
sistematic learning. 


a realistic (business) plan for the 
operation and further development was in 
place


a competent organisation took over 
responsibilities


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions
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4.4 1 3 3


4.5 2 2 4


12 1.4
5
5.1 0 0 0


5.2. 3 3 9


5.3 0 0 0


3 3
1.9


proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules
total score 4


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 5


grand total score


the impacts were measured using the 
baseline study


The final report (1999-2003) lacks 
information on outputs, cost disclosures 
(activity to outputs), and has no forecast 
on oucomes and impacts.
According to embassy and UTIP staff.


Project is only now ending.


UTIP has produced instruments to enable 
the institution to achieve its goals of 
promoting economic development through 
promoting  MNk and paving the way for 
the project realization through 
Memorandum of Understanding with 
various perspective investors.


0
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Khimti Khola training 1997 to 1999


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
tkhimti 79% 112%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


The companies supported have become industry leaders in their respective fields. The training provided in this 
project has contributed significant to this.


The capability and competence of contractors and utility at the operational level was significantly improved, and 
they are using the acquired competence and capacity to the benefit of the Nepalese economy.


Training was provided to local companies involved in the construction of the Khimti khola I HEP; including Himal 
Power Limited (owner), Nepal Hydro Electric and Himal Hydro, both sub-contractors to the international main 
contractors.


Outputs included a large volume of training for workers, skilled workers and technicians .
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* footnotes are listed above


Khimti Khola training quality, relevance, effectiveness
grade 


3)
wght 


4)
score


1
1.1 3 3 9


1.2 0 0 0


1.3 2 2 4


1.4 1 2 2


1.5 2 1 2


1.6 2 1 2
1.7 2 1 2
1.8 0 0 0


1.9 3 2 6


1.10 3 2 6


1.11 0 0 0


1.12 0 0 0


1.13 0 0 0


1.14 3 1 3


1.15 0 0 0


1.16 1 1 1


1.17 3 2 6


1.18 3 2 6


20 2.5


2
2.1 0 0 0


2.2 0 0 0


2.3 3 2 6


2.4 3 2 6


2.5 0 0 0


2.6 0 0 0


best practice according to TOR and 
objectives - description


reason for grade


Good planning
Selection, preparation and planning
The need identified at an early stage


0


appropriate


vague picture


appropriate


appropriate
appropriate


0


institutional development for sustainability 
was the main objective


yes


0


0


mentioned in documents


dedicated and long-term


yes, capacity building for sustainability


in addition to formal training


0


0


risk of non-sustainability not addressed 
explicitly
yes


training plan within framework of overall 
implementation planning


0


0


of no importance? Because there is 
nothing we can say


the plans were coordinated with 
complementary interventions
total score 1


Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel
technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined


the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the time budget was realistic
the resource budget was realistic
the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards


the feasibility study assessed also 
alternative ways to get the wanted results
the feasibility study gave a realistic 
estimate for inputs
the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
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2.7 0 0 0


2.8 2 1 2


2.9 3 1 3


2.10 0 0 0


2.11 0 0 0


2.12 0 0 0


2.13 0 0 0


2.14 2 1 2


2.15 0 0 0


2.16 0 0 0


2.17 0 0 0


2.18 0 0 0


2.19 2 1 2


2.20 0 0 0


2.21 0 0 0


2.22 1 1 1


2.23 2 2 4


2.24 2 1 2


2.25 0 0 0


2.26 0 0 0


2.27 1 1 1


13 2.2
3
3.1 2 1 2


3.2 2 1 2


3.3 2 2 4


3.4 0 0 0


3.5 0 0 0


3.6 2 2 4


yes


0


0


Training was very specifically needs 
based, and carried out results-oriented


0


no evidence to the contrary


very satisfactory


0


0


Results could not have been achieved 
more effectively in any other way


0


0


no evidence to the contrary


0


0


0


0


no evidence to the contrary


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


0


0


Assessment was done. Reports not 
located: How was it done is open.


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


of no importance? Because there is 
nothing we can say
no evidence to the contrary


suppliers were contracted


no evidence to contrary


no evidence to the contrary


total score 2


From implementation to operation
competent local personnel was selected 
at all levels


logistics and storage was of high quality


work management was of high quality


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions
the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible


to a large extent
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6 2


4


4.1 1 3 3


4.2 3 3 9


4.3 1 1 1


4.4 1 1 1


4.5 1 1 1


9 1.7
5
5.1 0 1 0


5.2. 2 2 4


5.3 0 1 0


4 1


2.1


no


so far appropriate


none so far


activity, but no results reporting


activity reporting mainly


no contrary evidence, but no accounts 
located


this was only vaguely addressed


competent companies already existing


Preparation for further development
a realistic (business) plan for the 
operation and further development was in 
a competent organisation took over 
responsibilities


total score 5


grand total score


the impacts were measured using the 
baseline study


total score 4


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 3


proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules
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Fellowship program for training of professionals 1978 to 2002


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
fellow 112% 101%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation
4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


Most of the fellows are today using their skills to play a vital role in developing Nepal's power sector. Some have 
reached high positions in government and the private sector


The training provided is highly praised by all participants interviewed. The competence gained by the fellows was 
generally put to good use in the sector.


The fellowship program has provided fellowships to Norway for thousands of students from the third world. 
Starting in 1978 ca 100 power engineers from Nepal were able to attend master level education at NTH/NTNU. 
The cost per student per year was estimated to be 500 000 NOK in 2003.


100 persons where given 1-2 years of education receiving a master degree in power economics and power 
systems development
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* footnotes are listed above
Fellowship program for training of professionals quality, relevance, effectiveness


grade 
3)


wght 
4)


score


1
1.1 3 2 6


1.2 0 1 0


1.3 4 1 4


1.4 1 1 1


1.5 1 2 2


1.6 2 1 2


1.7 2 1 2


1.8 0 0 0


1.9 0 1 0


1.10 1 1 1


1.11 0 0 0


1.12 0 0 0


1.13 1 2 2


1.14 0 0 0


1.15 0 1 0


1.16 0 0 0


1.17 2 1 2


1.18 1 1 1


16 1.4


2
2.1 0 0 0


2.2 0 0 0


2.3 2 1 2


2.4 0 0 0


2.5 0 0 0


2.6 1 1 1


best practice according to TOR and 
objectives - description


reason for grade


The courses provided were in line with 
local needs 


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge


supply driven project


0


not specificly dealt with


0


0


0


0


no plans for keepin the competence in 
Nepal


0


0


0


0


0


0


0


0


no baseline


0


0


0


0


0


0


the plans were coordinated with 
complementary interventions
total score 1


Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability
implementation was organised to assure 
sustainability by local resources
on-the-job training was done to utilise 
local personnel
technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined


the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the time budget was realistic


the resource budget was realistic


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards


the feasibility study assessed also 
alternative ways to get the wanted results
the feasibility study gave a realistic 
estimate for inputs
the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
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2.7 0 0 0


2.8 2 2 4


2.9 4 3 12


2.10 0 0 0


2.11 0 0 0


2.12 0 0 0


2.13 0 0 0


2.14 2 1 2


2.15 0 0 0


2.16 2 1 2


2.17 0 0 0


2.18 0 0 0


2.19 2 2 4


2.20 1 1 1


2.21 3 3 9


2.22 3 2 6


2.23 0 0 0


2.24 0 0 0


2.25 0 0 0


2.26 3 3 9


2.27 3 3 9


23 2.7


3
3.1 2 3 6


3.2 0 0 0


3.3 0 0 0


3.4 0 0 0


3.5 0 0 0


3.6 0 2 0


0


0


0


0


0


training was adapted to changing needs


training was of high quality


0


0


Results could not have been achieved 
more effectively in any other way


0


0


0


0


0


0


0


0


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


0


0


0


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


a good mix between prctical and 
theoretical


0


0


0


0


total score 2


From implementation to operation
competent local personnel was selected 
at all levels


logistics and storage was of high quality


work management was of high quality


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions


the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible


0
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5 1.2
4
4.1 0 0 0


4.2 0 0 0


4.3 1 2 2


4.4 0 2 0


4.5 3 2 6


6 1.3


5
5.1 0 1 0


5.2. 0 0 0


5.3 0 1 0


2 0


1.9


0


0


0


0


0


0


0


0


0


Preparation for further development
a realistic (business) plan for the 
operation and further development was in 
place
a competent organisation took over 
responsibilities


total score 5


grand total score


the impacts were measured using the 
baseline study


total score 4


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions
the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 3


proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules
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Assistance to  Hydro Lab
1989 to 2002


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 15 yrs


relevance country poor mill USD
Hydrolab 125% 100%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


Hydro Lab has had a significant impact on water resources development in Nepal, and perhaps in the entire 
Himalayan region. When using water from Himalayan rivers, sediment handling is of crucial importance. Effective 
water intake and sediment separation are the trademark of Hydro Lab, and its basis for an increasing impact on 
the industry.


Hydro Lab provides high quality services to its clients enabling better designed water handling systems. This 
results in reduced investment costs and lower operation costs. An indirect result is the good name and image that 
Hydro Lab has achieved, beyond the borders of Nepal.


Hydro Lab is a hydraulics research laboratory established as a private sector company, with the purpose of 
carrying out research and model testing for improved use of water resources, and training.


The project provided training and consultancy by top and high level Norwegian staff. A full range of laboratory 
facilities were built up, and appropriate equipment has been provided.
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* footnotes are listed above
Assistance to  Hydro Lab quality, relevance, effectiveness


grade 
3)


wght 
4)


score


1
1.1 3 3 9


1.2 1 1 1


1.3 2 2 4


1.4 2 2 4


1.5 1 1 1


1.6 1 1 1


1.7 1 1 1
1.8 0 0 0


1.9 1 2 2


1.10 3 2 6


1.11 0 0 0


1.12 0 0 0


1.13 1 1 1


1.14 3 1 3


1.15 0 0 0


1.16 1 1 1


1.17 3 2 6


1.18 3 2 6


22 2.1


2
2.1 0 0 0
2.2 0 0 0
2.3 2 2 4


2.4 2 2 4


2.5 0 0 0


2.6 0 1 0


2.7 3 1 3


best practice according to TOR and 
objectives - description


reason for grade


Pragmatic rather than analytical  decision 
process


Selection, preparation and planning
The need identified in the actual project 
Jhimruk, at an early stage


briefly mentioned


appropriate


appropriate


yes, in fist phase, inadequate in second 
phase
yes for first phase, inadequate for second 
phase
it was under estimated


0


no elaborate income projection or 
business plan prepared


with several partners


0


0


mentioned in documents


dedicated and long-term


presently achieved, but little evidence of 
strong marketing
yes


0


0


risk of non-sustainability not addressed


ICH and NTNU defined as partner, as well 
as Tribhuvan University
the other way round: hydro lab was 
complementary to HEP development, in 
particular Jhimruk


0
0


original plans not implemented


yeslocally produced components were used 
whenever possible


the plans were coordinated with 
complementary interventions


total score 1


Implementation 
international bidding was not relevant
tender selection was not relevant
sustainability based on own income was 
projected to be achieved after 5 years
on-the-job training was done to utilise 
local personnel
technology was selected with a view to 
total discounted cost as well as 
sustainability
genders issues were adressed in a 
successful way


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined


the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the time budget was realistic


the resource budget was realistic
the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards


the feasibility study assessed also 
alternative ways to get the wanted results
the feasibility study gave a realistic 
estimate for inputs
the feasibility study / needs assessment 
gave a realistic estimate of the full 
impacts
the objectives and goals were clearly 
defined in line with diagnosis
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2.8 2 1 2


2.9 3 1 3


2.10 0 0 0


2.11 0 0 0


2.12 2 1 2


2.13 3 1 3


2.14 2 1 2


2.15 0 0 0


2.16 0 0 0


2.17 0 0 0


2.18 0 0 0


2.19 2 1 2


2.20 0 2 0


2.21 0 0 0


2.22 2 1 2


2.23 3 2 6


2.24 2 1 2


2.25 0 0 0


2.26 0 0 0


2.27 0 1 0


19 1.8


3
3.1 2 1 2


3.2 2 1 2


3.3 2 2 4


3.4 0 0 0


3.5 0 0 0


3.6 3 2 6


6 2.3


yes


0


basic but, sufficient equipment was 
available 


probably not


total score 3


no evidence to the contrary


very satisfactory


0


0


Results could not have been achieved 
more effectively in any other way


appropriate quality instrumentation


very competent


no evidence to the contrary


0


0


0


0


no evidence to the contrary


not done


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


0


0


not done


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


0


long term expatriate residents


senior experts were contracted


appropriate quality instrumentation


no evidence to the contrary


total score 2


From implementation to operation
competent local personnel was selected 
at all levels


logistics and storage was of high quality


work management was of high quality


selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality


implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions
the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible


to a large extent
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4
4.1 1 3 3


4.2 2 3 6


4.3 1 1 1


4.4 2 1 2


4.5 1 1 1


9 1.4


5
5.1 0 1 0


5.2. 2 2 4


5.3 0 1 0


4 1


1.9


none


so far appropriate


none so far


no evidence to the contrary, but no 
reports located.


appropriate


no contrary evidence, but no accounts 
located


this was only moderately addressed in 
appraisal of extension


Hydro Lab to day well established and 
competent


Preparation for further development
a realistic (business) plan for the 
operation and further development was in 
place
a competent organisation took over 
responsibilities


total score 5


grand total score


the impacts were measured using the 
baseline study


total score 4


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


End-of-phase review assessed most 
aspects


proper action was taken to assure 
sustainability of outputs when necessary


all disbursements were documented and 
audited according to NORAD rules
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Assistance to  Ministry of Water Resources
1992 to 1998


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
MOWR 93% 78%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


Assistance provided in the first phase has made it possible to launch the Khimti HEP with private sector 
ownership. Successful conclusion of the Khimti agreement between the investors and the government is directly 
attributable to the „ground work“ done under phase one of the project, while phase two did not produce concrete 
results.


Norwegian expert advice has had a marked influence on the following policy documents, laws and regulations: 
Hydropower Development Policy 1992, Water Resources Act 1992, Electricity Act 1992, Water Resources 
Regulation 1993 and Electricity Regulation 1993. The only visible outcome of the second phase is added 
competence through training and advice. 


The objective has been to assist the Nepal government in establishing necessary legislation, related regulation 
and the institutional framework for the future development of the power sector with private sector participation.


Top and high level advice was provided as well as training for department employees 
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* footnotes are listed above


Assistance to  Ministry of Water Resources quality, relevance, effectiveness
grade 


3)
wght 


4)
score


1
1.1 3 3 9


1.2 0 0 0


1.3 1 2 2


1.4 2 2 4


1.5 1 1 1


1.6 1 1 1


1.7 1 1 1


1.8 0 0 0


1.9 0 0 0


1.10 1 2 2


1.11 0 0 0


1.12 0 0 0


1.13 0 0 0


1.14 3 1 3


1.15 0 0 0


1.16 0 0 0


1.17 3 2 6


1.18 1 2 2


17 1.8
2
2.1 0 0 0


2.2 0 0 0


2.3 0 0 0


2.4 2 2 4


2.5 0 0 0


Selection, preparation and planning
An identification visit was paid to Nepal, to 
identify needs


the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs


the feasibility study / needs assessment 
gave a realistic estimate of the full 
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender measures were part of the plan


the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1


Implementation 
international bidding for tenders whenever 
relevant
tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources
training was done through seminars and 
advice
technology was selected with a view to 
total discounted cost as well as 
sustainability


0


0


0


0


0


0


0


seminar papers and final report 1998


0


0


all work contracted out, and FIDIC 
contracts awarded
no evidence


best practice according to TOR and 
objectives - description


reason for grade


The need for improved legislation 
identified


0


yes, it failed however for the second 
phase. Rather than adisory services, 
Nepal required hands-on assistance.
appropriate


yes, in fist phase, inadequate in second 
phase
yes for first phase, inadequate for second 
phase
it was under estimated


0


0


Insufficiently in the second phase


0
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2.6 0 0 0


2.7 0 0 0


2.8 1 1 1


2.9 3 1 3


2.10 0 0 0


2.11 0 0 0


2.12 0 0 0


2.13 1 1 1


2.14 0 0 0


2.15 0 0 0


2.16 0 0 0


2.17 0 0 0


2.18 0 0 0


2.19 1 2 2


2.20 0 2 0


2.21 0 0 0


2.22 0 0 0


2.23 3 2 6


2.24 1 1 1


2.25 0 0 0


2.26 0 0 0


2.27 0 1 0


13 1.4
3
3.1 0 0 0


3.2 2 1 2


3.3 2 2 4


3.4 0 0 0


at least two successful seminars


genders issues were adressed in a 
successful way


locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions
work of contracted consultants was high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 


the work of the project management was 
of high quality
logistics and storage was of high quality


work management was of high quality


civil works was of high quality


engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


not done


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


0


0


senior experts were contracted


relevance not visible or reported on


0


total score 2


From implementation to operation
competent local personnel was selected 
at all levels


not done


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


0


0


yes


0


in general it was satisfactory, but not 
reponding to needs in second phase


0


0


0


0


0


accounts not presented vs. budget and 
effective activities


First phase was prompltyl implemented. 
Second phase lingered, talked to wrong 
partner
very satisfactory


0


0


0


0


0
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3.5 0 0 0


3.6 1 2 2


5 1.6


4
4.1 1 3 3


4.2 1 3 3


4.3 1 1 1


4.4 3 1 3


4.5 1 1 1


9 1.2


5
5.1 0 1 0


5.2. 1 2 2


5.3 0 1 0


4
0.5


1.5


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started
Results could not have been achieved 
more effectively in any other way


total score 4


all disbursements were properly 
accounted for.


total score 5


grand total score


the impacts were measured using the 
baseline study


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended
proper action was taken to assure 
sustainability of outputs when necessary


the final report summarised all issues in a 
comprehensive way


total score 3


basic but, sufficient equipment was 
available 


Advice was welcome in second phase, 
but it was not what Nepal needed at that 
stage, hands-on support


this was only moderately realistic


EDC/DOED was in charge as the 
deisnated institution


Preparation for further development


reporting did not follow a standard format


second phase planned in same way as 
1st phase
a competent organisation took over 
responsibilities


consultant's progress reports specified


excellent


no contrary evidence


none


follow up in second phase was only 
moderately effective


none so far
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Khimti Khola, feasibility study 1992 to 1993


output


outcome


impact


Benchmarkfactors 1) compared to the group of interventions Net benefit 2)
efficiency effectiveness sustainability impact impact over useful lifetime: 10 yrs


relevance country poor mill USD
ckhimti 91% 115%    country  
best 249% 129% 115% 273% 278% the poor  
worst 16% 78% 25% 7% 18% project  


notes


1) the benchmark factors are shown as a percentage of the average. The efficiency factor is output divided by 
normalised input, the effectiveness factor is the grand total score as calculated in the table, the sustainability 
factor is the current outcome in relation to initial outcome and the impact factors is the lifetime benefits divided by 
lifetime cost. Normalised input is the total cost of the intervention normalised for local differences in cost level. For 
this project output is illustrated using the volume of CD input while outcome and impact could not be quantified.


2) for this project the benefits could not be quantified


3) the grade is set on a scale from 0 to 3 where 3 is the best; i.e. full compliance with best practice valid at the 
time of implementation


4) the weight is set on a scale from 0 to 3 where 3 is the highest; i.e. very important and 0 no importance/ not 
relevant


BPC gained in competence to the extent that it was able to enter into a cooperation agreement with Statkraft, for 
the project implementation. The ultimate impact is that the Khimti HEP is now fully operational and commercially 
successful under private sector ownership. This contributes to the countries power supply on a significant scale.


The study report was accepted by the multi-lateral finance agencies ADB and IFC. BPC as the implementing 
contractor has gained in expertise in international cooperation, the related design, reporting and communication 
requirements as well as environmental assessment and mitigation work.


The Nepalese power company BPC was contracted to carry out a feasibility study for the Khimti I HEP 60 MW 
power scheme in collaboration with a Norwegian consultant (Norpower AS). The dual purpose was to specify a 
bankable project, and learn on the job from expatriate consultants.


Outputs included ca one man-year of training at bachelor and master level and 1,5 man-year of high level 
consultancy to develop the feasibility study for a 60 MW Hydro power scheme.
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* footnotes are listed above


Khimti Khola, feasibility study quality, relevance, effectiveness
grade 


3)
wght 


4)
score


1


1.1 2 3 6


1.2 0 0 0


1.3 2 2 4


1.4 2 2 4


1.5 3 1 3


1.6 3 1 3


1.7 2 1 2


1.8 2 3 6


1.9 0 0 0


1.10 2 2 4


1.11 2 3 6


1.12 2 1 2


1.13 2 1 2


1.14 3 1 3


1.15 1 1 1


1.16 2 2 4


1.17 3 2 6


1.18 0 0 0


26 2.2
2
2.1 2 1 2


2.2 0 0 0


2.3 3 1 3


2.4 2 1 2


Selection, preparation and planning
the feasibility study included a realistic 
evaluation of the needs based on local 
knowledge
the feasibility study assessed also 
alternative ways to get the wanted results


the feasibility study gave a realistic 
estimate for inputs
the feasibility study / needs assessment 
gave a realistic estimate of the full 
the objectives and goals were clearly 
defined in line with diagnosis
the time budget was realistic


the resource budget was realistic


the plans dealt with measures and 
mitigations with a view to the full 
infrastructure value chain
the plans included provisions for 
sustainable operation and development 
afterwards
the plans were developed in agreement 
with the local counterpart
all negative impacts were dealt with by the 
mitigation measures 
monitoring of environmental impact and 
safety was part of the plan
gender issues were not in focus at the 
time
the input from consultants were of high 
quality
a relevant and complete baseline for 
impact measurement was done
risks were properly assesed and 
mitigation measures included
stakeholder support and roles was clearly 
defined
the plans were coordinated with 
complementary interventions
total score 1


Implementation 
international bidding for tenders whenever 
relevant


tenders were selected with a view to total 
discounted cost as well as sustainability


implementation was organised to assure 
sustainability by local resources


on-the-job training was done to utilise 
local personnel


no evidence to the contrary


Tied aid approach, consultants pre-
determined


appropriate


Ownership and opterational responsibility 
was clear. BPC was to learn from 
Norpower


no evidence to the contrary


none


BPC is reported to have learned a lot from 
Norpower
marginally


appropriate


defined in consultant's contract, and role 
of EDM
complexity and required time under 
estimated


best practice according to TOR and 
objectives - description


reason for grade


appropriate


the tas was specific to the present project, 
after the higher level had assessed 
alternatives
appropriate


appropriate


excellent


appropriate


appropriate


appropriate


not part of study


in agreement with HMG


appropriate
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2.5 2 2 4


2.6 1 1 1


2.7 0 0 0


2.8 2 1 2


2.9 2 1 2


2.10 0 0 0


2.11 0 0 0


2.12 0 0 0


2.13 2 1 2


2.14 2 2 4


2.15 0 0 0


2.16 0 0 0


2.17 0 0 0
2.18 2 1 2


2.19 2 2 4


2.20 0 0 0


2.21 0 0 0


2.22 0 0 0


2.23 0 0 0


2.24 0 0 0


2.25 0 0 0


2.26 0 0 0


2.27 0 0 0


14 2
3
3.1 2 2 4


3.2 0 0 0


3.3 0 0 0


3.4 0 0 0


3.5 0 0 0


0


technology was selected with a view to 
total discounted cost as well as 
sustainability
gender issues were not in focus at the 
time
locally produced components were used 
whenever possible
implementation followed the plans with 
adaptation to changing needs and good 
co-ordination with other interventions
the work of contractors were of high 
quality
environmental impacts were monitored 
and reduced as much as possible
safety in the work-place was good 


the components used were of high quality


the work of consultants was relevant and 
of high quality 
the work of the project management was 
of high quality
logistics and storage was of high quality


work management was of high quality


civil works was of high quality
engineering was of high quality


disbursement, accounting and controlling 
ensured effective use of funds
effective coordination with other donors/ 
org.


0


an optimal mix of training instruments was 
used
language of trainers/consultants was 
compatible with language of 
trainees/target staff
selection of training/twining institutions/ 
organizations was based on cost-
effectiveness criteria
the input from twining personnel was 
relevant and of high quality


necessary equipment, tools and systems 
for efficient operation and maintenance 
were in place when operation started


0


0


not used


not used


assumed approptiate


total score 2


From implementation to operation
competent local personnel was selected 
at all levels


0


coaching efforts were made  to assure the 
quality of operation
the work of intructors was of high quality'


the input from twining personnel was of 
high quality


change of resident advisers were well 
planned
the input from training personnel/ 
educators was relevant and of high quality


Training results were measured and 
assessed


0


no specific training personnel


0


0


in general it was satisfactory


It was competent


0


appropriate


0
international standard applied


it was done by project consultant in 
satisfactory manner


no evidence to the contrary


yes


0


0


international standard applied


no evidence


0


not used


0
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3.6 3 1 3


3 2.3
4
4.1 0 0 0


4.2 2 2 4


4.3 1 1 1


4.4 3 1 3


4.5 2 1 2


5 2.0


5
5.1 0 0 0


5.2. 0 0 0


5.3 3 3 9


3 3
2.2


Results could not have been achieved 
more effectively in any other way


total score 4


all disbursements were documented and 
audited according to NORAD rules


total score 5
grand total score


Full impact achieved: the project was 
bankable and was implemented, as 
planned


5. Follow up work
The operation and further development of 
the outputs was monitored in the years 
after the project ended
proper action was taken to assure 
sustainability of outputs when necessary


the final report documented the full inputs, 
outputs and forecasts for outcomes and 
impacts


total score 3


quite so


appropriate


Done successfully


Preparation for further development


no standard format


a realistic (business) plan for the 
operation and further development was in 
place
Prepare a summary of the organisational  
and legal basis on which the scheme 
could proceed as a private sector venture


the activities, results and lessons learned 
for all stakeholders were reported in a 
standard format suitable for systematic 
comparison with other interventions


final report complete and concise


apparently, but completion report not 
located


0


0


0
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Benchmark Comparison Charts 
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Sensitivity analysis of "indirect benefit attributed to electricity" assumptions 


The value is reduced to 50%, then doubled, to observe the change in country impacts of the project.


Best estimate: 30% of total benefits found in similar projects is attributed to the project
impact country
Andhi 273%
Jhankre 149%
CBZ 139%
AMG 101%
Jhimruk 99%
Lichinga 18%
Cuamba 13%
Corumana 7%


alt1: Only 15% of indirect benefits attributed to the project
impact country
Andhi 326%
Jhankre 60%
CBZ 196%
AMG 41%
Jhimruk 123%
Lichinga 26%
Cuamba 18%
Corumana 10%


alt2: : 60% of indirect benefits attributed to the project
impact country
Andhi 226%
Jhankre 230%
CBZ 88%
AMG 154%
Jhimruk 77%
Lichinga 12%
Cuamba 8%
Corumana 5%


Conclusion: Because of the unbalanced impact of the variable, its value is relatively critical.
The evaluation has used a value that resulted from a more in depth study (Mulder, Moz.)
and finds it applicable also to Nepal.


The indirect benefit value (% of total benefits found in similar projects) is changed to observe the 


Result: The projects without (CBZ) and those with a large proportion of indirect benefits (Jhankre, 
AMG) are affected significantly by a change in the variable, resulting in a distortion of the overall 
comparison.
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Sensitivity analysis of "share of GDPattributed to the poor" assumptions 
The share of GDP attributed to the poor section of the population is reduced to half, and doubled, and the change
in project impact on the poor is observed.


Original assumptio 10% share of GDP
impact poor
Andhi 278%
Jhankre 187%
AMG 113%
Jhimruk 87%
Lichinga 41%
Cuamba 37%
Corumana 38%
CBZ 18%


poor's part of GDP only 5%


impact poor
Andhi 302%
Jhankre 208%
AMG 127%
Jhimruk 86%
Lichinga 24%
Cuamba 21%
Corumana 22%
CBZ 11%


poor's part of GDP 20%
impact poor
Andhi 245%
Jhankre 159%
AMG 93%
Jhimruk 88%
Lichinga 66%
Cuamba 59%
Corumana 60%
CBZ 30%


Result: A decrease in the variable increases the spread among the projects, and an increase has the
opposite effect. This is because the benefit to the poor is variable among projects, and changing its value
overstates the impact in projects with smaller benfit to the poor. Hower, project ranking is not affected.


Conclusion: An error in the assumption does not affect project ranking.
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net benefit
$ppp country poor


alt1: Only 15% of indirect benefits attributed to the project 301.8938 80% 72%
alt3: Lighting per domestic customer only half of estimated value (100 instead of 200 362.3195 96% 91%
alt5: 10% reduction in the estimated cost of diesel power 364.6525 97% 100%
best estimate 377.6032 100% 100%
alt6: 10% increase in the estimated cost of diesel power 390.5538 103% 100%
alt4: Lighting per domestic customer double the estimated value (400 instead of 200 k 408.1704 108% 117%
alt2: : 60% of indirect benefits attributed to the project 529.0219 140% 156%


Conclusion: The original results are relatively robust.


Original data used result in the "best estimate" taken as 100%. Key variable s are doubled and put at half to 
observe the deviation of the results in relation to the best estimate.


Result: The "indirect benefits attributed to electricity" variable has a marked effect on the results. In view of the 
large change in variables. Tthe effect is moderate. All other variable changes have a marginal impact on the 
results.


Sensitivity analysis of key data on country benefit and benefit to the poor in terms of 
USDppp net benefit
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Acronyms and Abbreviations 
DAC Development Assistance Committee (of OECD) 
FTE Full Time Equivalent (of consultant/advisor input, training output) 
GDP Gross Domestic Product 
GW Giga Watt, unit of power capacity 
GWh Giga Watt hour, unit of energy 
km Kilometre 
kW Kilo Watt, unit of power capacity 
kWh Kilo Watt hour, unit of energy 
LFA Logical Framework Analysis 
MWh Mega Watt hour, unit of energy 
NGO Non-Governmental Organisation 
Norad Norwegian Development Agency 
O&M Operation & Maintenance 
PPP Purchase Power Parity 
QA Quality Assurance 
SADC Southern African Development Community  
SAPP Southern African Power Pool 
SMART Specific, Measurable, Attainable, Relevant and Time-bound (indicators) 
TOR Terms of Reference (of the evaluation, unless specified otherwise) 
USD Currency: United States Dollar, 21 April 2007 – 1 USD = 5.96 Norwegian Kroner 
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A2.1  Evaluation Design 
The evaluation in general is based on a case-study design which covers two of Norway’s partner 
countries and a limited study of the results on SADC and SAPP frameworks for regional cooperation 
by the Norwegian assistance. The evaluation built on information produced by earlier reviews, 
appraisals or study reports, but used such second-hand accounts as a starting point for analysis of first-
hand empirical material to achieve a deeper and broader understanding.  


A benchmarking approach has been used to achieve more objective assessment by systematic 
comparison across all types of intervention and countries.  


The analytical framework for the evaluation clarifies what types of interventions have been identified, 
and at what level the evaluation is directed in the project cycle. This is shown in fig. A2.1. 


 
Fig. A2- 1: Types of Interventions and Evaluation in the Project Cycle 


Operationalizing the requirements of the evaluation, results in the identification of four levels of 
evaluation: 


1. Assessments at the activity level: Inputs provided, quality, relevance, cost-efficiency, 
effectiveness, institutional arrangements, relationships built 


2. Evaluation of outputs: Actual versus planned, appropriate to the context, effective in 
addressing the targeted issues 


3. Assessment of outcomes: Have outputs contributed to the desired results? In what way, quality, 
quantity? What are constraints and counteracting factors? 


4. Evaluation of impacts: On poverty, industry and commerce, rural and urban life, regional and 
national economy. The specified rural impact studies are central to the impact evaluation. Due 
to their context and nature, these studies require a specifically developed approach and 
methodology. 


A2.2  Applying DAC Criteria 
The TOR is explicit about the requirement of using Development Assistance Committee (DAC) 
criteria for the evaluation. The DAC criteria are applied by connection to a logical framework 
structure. 


A2.2.1 Efficiency, Effectiveness, Relevance, Impact and Sustainability 
The DAC criteria are designed to promote comprehensive evaluation, and for this reason, the criteria 
are complementary. For example, evaluation of effectiveness may show that objectives were met, but 
this does not necessarily mean that the objectives were appropriate for the entire affected population, 
were met efficiently, are sustainable, or feed into impact. Similarly, an intervention by one agency can 
achieve good coverage, but may not be coordinated with other interventions. Using the DAC criteria 
helps to ensure that the evaluation covers all aspects of the intervention. There is often some overlap 
between criteria, and it is found that the same data can be included under different DAC criteria. 
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Deciding where to place findings is less important than ensuring that a comprehensive evaluation is 
carried out, using all of the criteria where relevant. 


Use of the DAC criteria tends to focus on results rather than processes, even where process is more 
important than results. This pitfall is addressed by assessing the process separately, and by asking 
why-questions. 


Another issue is that DAC criteria are subjective, rather than objective. Hence it depends on the 
perception of stakeholders, and the evaluator’s interpretation. Triangulation helps to make assessments 
less biased, and the evaluation has attempted a degree of objectivity by using uniform valuation 
standards across interventions, and by benchmarking as further shown in section A2.4. 


For any specific evaluation subject, it is useful to determine whether using all of the criteria is 
relevant. Because they were formulated for evaluation of projects or programmes, some of the DAC 
criteria may be less relevant for policy-based or institutional evaluations. Hence, rather than going 
through the motions of applying all criteria on all evaluation subjects religiously, the evaluation will 
make a sensible choice in each case, and apply what adds value. 


To evaluate interventions against the DAC criteria, it is ideal to have measurable objectives and data 
for baseline and ‘results’ measures, but these are often missing or partial. Where data were not 
adequate, these were constructed from available evidence. Data constraints have been specified, where 
applicable, so that the reader of the report is able to assess the credibility of the methods employed, 
and results drawn from them. 


A2.2.2 DAC Criteria applied to the Logical Framework 
The logical framework (or logframe, LFA) is currently the most common planning tool in 
development assistance, and its use is also widespread in Norwegian assistance.  The evaluation will 
attempt to link logframes to use of the DAC criteria. Experience tells us that logframes may often not 
exist for a specific intervention. It is then considered a useful method to construct an appropriate 
logical framework that is valid for the intervention, as part of the evaluation work, including the 
definition of performance indicators. This will make it possible to apply a systematic analytical 
framework to all evaluation work. The main areas usually included in the logframe are activities, 
inputs, outputs and objectives – also known as the results chain. The links between the DAC criteria 
and the results chain are discussed below. 


Efficiency - A measure of how economically resources/inputs (funds, expertise, time, etc.) are 
converted to outputs. - Issues to consider: Political priorities of governments and agencies may cause 
interventions to be inefficient. The evaluation therefore will take political factors into account to look 
for causes of inefficiency, if necessary. What was the source of inputs? Part of the assessment of 
efficiency considers whether goods/inputs were purchased most efficiently in relation to source of 
input. One key question is whether inputs were locally purchased or imported. Financial areas to 
consider are: total cost of the intervention broken down by sector; costs of inputs locally and 
internationally; transportation costs broken down by sector and type of transportation; staff costs, 
broken down by local and expatriate staff; and administration costs as a percentage of intervention 
costs. Efficiency is mainly covered in the input and output columns or rows of the logframe.  


Effectiveness – The extent to which the programme’s purpose was achieved, or is expected to be 
achieved - is  covered in the contributions of outputs to achieving outcomes. Why were interventions 
effective, or not? Knowing whether an intervention has met its objectives is half the story. The other 
half is knowing why and how this happened. In order to understand this, examining cross-cutting 
themes will be a useful support – for example, related to who participated and why, and the influence 
of local context. A key element in the assessment of effectiveness is timeliness. The phasing of 
interventions is often crucial to success, and the evaluation  considers whether interventions were 
carried out in a fashion that adequately supported the purpose. Was timely provision of support, goods 
and services achieved, according to the perceptions of key stakeholders? 


Relevance – The extent to which the objectives of a programme are consistent with  beneficiaries’ 
requirements, country needs, global priorities, and partners’ and donors’ priorities - is concerned with 
assessing whether the project is in line with local needs and priorities (as well as donor policy). In 
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relation to the logframe results chain, relevance can be used to evaluate the wider elements of the 
intervention such as the overall goal or the purpose (or objective). In assessing relevance, the 
evaluation will take care to assess the local context. One element in this is the cultural appropriateness 
of the intervention. 


Impact – Positive and negative, primary and secondary, long-term effects produced by a development 
programme, directly or indirectly, intended or unintended – can be considered a higher-order measure 
and thus relates to the Purpose and Goal in the logframe. Goal statements in the logframe are often 
vaguely worded with few quantitative targets stated. The evaluation may therefore need to refer to the 
policy of the supported entity, to determine how the intervention fits with the longer-term goals of the 
beneficiary. A key element in the assessment of impact is explaining why events happened – that is, 
what were the processes involved that led to particular results? Assessment of impact may be the most 
challenging aspect of carrying out an evaluation. Doing it will be constrained by available time and 
data. 


Sustainability – the continuation of benefits from a programme after major development assistance 
has been completed; the probability of continued long-term benefits –  looks at the question whether 
changes introduced, or solutions provided, will have a useful life beyond the time of the actual 
assistance. There is no yes or no answer to sustainability. The evaluation looks for factors that are 
likely to contribute to or work against sustainability, and explain these.  


Graph A2-2 below indicates how the evaluation’s assessment relates to the log frame structure. 


Goal Hierarchy Results Chain Assessment by DAC Criteria 
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Fig. A2- 2: Results Hierarchy and DAC Criteria  


A2.2.3 General Evaluation Methodology 
A2.2.3.1 Preparation of Document Inventory 
As a basis for getting a grasp on the universe of information available, a document inventory has been 
prepared, and the actual documents have been collected, and have been partially converted into 
electronic form to facilitate exchange between the team members.  


A2.2.3.2 Desk Studies 
A preliminary desk study has been done in order to determine which specific interventions it makes 
sense to include in the evaluation based on the premise that it is not possible, and indeed not useful to 
include all interventions. An attempt has been made to choose interventions that are complementary to 
the overall strategy. This is not to say that other, not included interventions are not complementary, 
but merely in order to set priorities and to evaluate what was believed to be more crucial, and more 
representative of the strategy followed. In the evaluation task, the chosen interventions were studied to 
the extent possible in-depth to extract the required information.   


A2.2.3.3 Key Informant Interviews  
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A series of key informant interviews were held with a number of stakeholders and resource persons, in 
order to obtain information not available from documents. Stakeholders from the following groups 
were included. 


• Personnel directly involved with energy policy development and implementation - 
management, administration, consulting, monitoring, and review of the energy programmes. 


• Relevant staff in the involved line ministries and relevant institutions outside the sector 
• Pertinent members of national government and municipal/village authorities;  
• Women’s organisations;  
• NGO representatives; 
• Program officers at the Norwegian embassies and other embassies, such as those of Sweden 


and Denmark, and other development agencies, such as the World Bank. 
The purpose of the interviews was to hear informants’ views on energy sector policy and performance 
in connection with Norwegian assistance to the energy sector. Relevant informants were also asked to 
assess the added value of the Norwegian assistance to institutional and operational structures. 
Interviews were conducted using semi-structured checklists,  where key themes and central questions 
were specified, and open questions were asked to probe the opinions of the respondent(s). The 
evaluation team made sure that a systematic approach was taken that all informants addressed the 
same questions, where relevant, but that there was no constraint on the answers provided. The 
experience was that this approach is the most efficient and effective in getting structured information 
as well as providing sufficient flexibility to obtain new and unexpected information. 
Different draft checklists have been prepared for the different stakeholder groups to address the 
diverse range of topics to be covered by the evaluation, and to provide overall guidance for the field 
studies. To the extent possible, stakeholders received the checklists beforehand, so that preparation by 
the respondents was possible.  
The evaluation team members generally split up when carrying out the interviews in order to 
maximize the number of interviews within the time available. 


A2.3  Approaches to Fact Finding 
The use of hypotheses as a guide to carrying out fact finding was specified by the terms of reference as 
the overall approach. While using this, the evaluation also found limitations when relying on 
hypotheses, and therefore used other methods, such as an inductive approach and Appreciative 
Enquiry to capture the less foreseeable. 


A2.3.1 Deductive approach 
Deductive reasoning works from the more general to the more specific. Sometimes this is informally 
called a "top-down" approach. One begins with thinking up a hypothesis about a topic of interest. 
Then this is narrowed down into more specific hypotheses that can be tested. Narrowing down even 
further is done by collecting observations to address the  hypotheses that may follow. This ultimately 
leads to the test of the hypotheses with specific data, and a confirmation (or not) of the original 
assumption. 


Formulating hypotheses up front presumes that the evaluation team had considerable knowledge of the 
available information prior to the evaluation. However, given the short inception period, such 
knowledge cannot possibly be complete, nor is there any certainty that all dispersed information 
sources have been fully identified. In this situation, hypotheses look for the obvious, but miss the 
unusual or unexpected. 


A2.3.2 Inductive Approach 
Almost as important will be an approach to fact-finding that is described as inductive. Inductive 
reasoning works the other way, moving from specific observations to broader generalizations and 
hypotheses. Informally, this may be called a "bottom up" approach. In inductive reasoning, we begin 
with specific observations and measures, begin to detect patterns and regularities, formulate some 
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tentative hypotheses that can be explored, and finally end up with some general conclusions. The two 
methods of reasoning have a very different "feel" to them. Inductive reasoning, by its very nature, is 
more open-ended and exploratory, especially at the beginning. Deductive reasoning is more narrow in 
nature and is concerned with testing or confirming hypotheses usually derived from a model or pre-
existing framework for analyzing the topic. Most social research involves both inductive and 
deductive reasoning at some time in the process. 


The evaluation used both deductive and inductive approaches. For the first, hypotheses are formulated, 
for the second the method used is Appreciative Inquiry1. The latter involves a open approach, without 
prejudice, preference or own agenda. Often, such openness brings out the unexpected and unusual. 


A2.4  Benchmarking - Method of Systematic Comparison 
Systematic comparison (benchmarking) is a method to improve objectivity by establishing a real 
standard for best practice within a group of development interventions. Historical expenditures are 
converted to USD using that year’s PPP-exchange rate2, which implies that all figures used are in 
USD-PPP. This is necessary for establishing a basis for comparison, but here it needs to be noted that 
the result is not perfect: PPP theory is valid in a perfect market, which in practice does not exist.  


Benchmarking was used to compare 


− efficiency: Intervention cost in relation to results 
− effectiveness: Level of fulfilment of objectives including cross cutting issues 
− relevance: Goal alignment with the needs of the target groups 
− sustainability: The continuation of benefits after the end of the intervention 
− impact: The sum effects of the intervention including direct and indirect, intended and 


unintended effects in the longer term 


A2.4.1 General approach 
To compare different types of interventions into different parts of the electricity value chain under 
different external conditions in different countries it is necessary to: 


1. quantify the input (IN) to the intervention in a common currency normalised for cost level 
difference 


2. quantify the output (OP) from the intervention; considering also the external conditions under 
which those output where generated; for example topography, climate, access, political 
conditions etc  


3. quantify the historic and estimated future outcome (OC) of the intervention  
4. quantify the impact (IP) of the intervention based on the outcome 
5. assess the practises  (PR) used in the intervention to assess effectiveness, relevance and 


quality 
6. deal with fuzzy data and uncertainties to reach a balance between cost and accuracy. Only if 


all five variables can be estimated is it possible to objectively compare the interventions  


input, IN and its 
effectiveness, 
relevance, quality PR 


output, OP 
goods and services 
produced 


outcome, OC  
access, usage and 
satisfaction of users 


impact, IP  
effect on economy 
and living conditions


 
Fig. A2- 3: Benchmarking Variables 


                                                      


 
1 The Thin Book of Appreciative Inquiry, Sue Annis Hammond, TB Publishing, ISBN 0966537319   
2 PPP (purchase power parity) refers to rates of changes of price levels, that is, inflation rates.  USD-PPP is 


comparable over time and between different countries. 
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The input-output assessment quantifies the quality of the inputs (compared to best practice) and how 
financial resources are converted to goods and services. The outcome and impact assessment registers 
the intended effects of the delivered goods and services on the targeted groups and institutions.  


For the different categories of intervention elements which are relevant within the power sector, we 
define the four variables to allow benchmarking (Fig. A2-3), within each category and across 
categories as defined in the following table. Definitions are chosen to achieve the maximum level of 
quantitative benchmarking with the available data. 


Variable Infrastructure development Training Capacity development 


Input 


The total cost of the project 
including cost of negative 
impacts, subsequent 
investments, O&M cost etc 


The total cost of the training 
effort (not counting the 
working time lost by 
participants) 


The total cost of all types of 
inputs (personnel, travel, 
expenses and goods) 


Output 
The volume of the 
infrastructure3 and other 
services provided 


The volume of the training 
services provided4 (extent, 
level and participants) 


The volume of support  service5 
and other services provided 
(duration, level, extent) 


Outcome 


the electricity generation, - 
transport and - delivery 
facilitated by the intervention 
plus the transport volume 
facilitated by roads and 
agricultural production by 
irrigation 


The capacity of trained 
people using their 
competence for the good of 
the country per year. 


The  volume of the useful 
changes/ improvements resulting 
from the support such as units 
reorganised, plans, regulations 
and legislation developed and 
adopted, institutes established, 
systems in operation, licences/ 
concessions awarded etc. 


Impact 


The net income from the 
intervention considering all 
costs and benefits over the 
infrastructure lifespan. 
Tangible and intangible social 
benefits to users and other 
stakeholders 


The net benefits of improved  
quality and quantity of work 
over the competence lifespan 


The benefits of the changes/ 
improvements due to reduced 
costs, improved services, or 
accelerated revenue 


Fig. A2- 4: Definition of Variables across Intervention Types  


Using these five variables (IN, PR, OP, OC, IP) we may calculate the following factors to be used in 
systematic comparison (benchmarking) of different interventions: 


1. The efficiency-factor: VF = OP / IN – output / input tells us how financial resources were 
converted to goods and services; i.e. how much output was produced by one unit of input; for 
example km of line, MWh production, FTE of training per USD etc 


2. The utilisation-factor: TF = OC / OP – outcome / output is a measure of how much outcome 
was produced by one unit of output; example: Amount of energy transported per unit of grid 
volume 


3. The impact-factor: RF = IP / IN – impact / input tells us how much impact was generated by 
one unit of input (resources)  


4. The normalised impact-factor: RFN = IP / OP = RF  x   TF – impact/ output tells us how much 
impact was generated by one unit of output; i.e. unit of economic benefit per output volume 


5. The quality-factor: QF = Σ (practice scorei vs objective practicei) x weighti  is the practice 
score added over all quality items I,  is measure of effectiveness, relevance and what is/was 
believed to be best practice 


                                                      


 
3 A weighted sum of goods, services and infrastructure using a common set of cost weights reflecting 


exogenous conditions as well as quality. 
4  The “output” from training and other CD is defined as the volume of training and of support provided (in 


terms of quantity and quality of personnel). The specific achievements are classified as outcome. 
5  The outcome and impact of training and other CD interventions can generally not be quantified  
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6. The sustainability factor:  SF =  OCt2 / OCt1  - shows the rate of change in outcome between 
the start and now 


The applicability of these factors is summarised in the table below. 


Factor Meaning Use 
efficiency -factor VF output volume in relation to 


normalised cost 
comparison of cost efficiency among projects over 
all categories 


utilisation-factor UF outcome per unit of output intermediary factor to explain difference in 
efficiency (infrastructure) 


Impact-factor IF impact in relation to project cost comparison of end-user efficiency (infrastructure) 
Normalised impact-
factor IFN 


impact in relation to the output 
volume 


comparison of end-user efficiency for 
infrastructure projects compensating for 
exogenous conditions (infrastructure) 


Quality-factor QF weighted practice score compared 
to best practice at the time 


comparison of effectiveness, relevance and 
quality of inputs over all projects 


sustainability-factor 
SF 


outcome now compared to outcome 
initially 


comparison of sustainability (infrastructure) 


Fig. A2- 5: Comparison Factors Used in Assessment 


In the following sections the variables are discussed for the three elements of interventions in the 
power sector: Infrastructure development, training and capacity development. 


A2.4.2 Infrastructure development 
Inputs: To get the total costs of an intervention the life-cycle cost over the technical lifetime of the 
project is calculated from 


• initial project investments 
• later investments: Calculated based on estimated infrastructure development and average cost 


per unit 
• depreciation of investment (if relevant) 
• operation and maintenance cost (O&M cost) for the infrastructure volume built in the project 


(originally and later): Calculated on the basis of number of units in operation and average cost 
per unit. 


• cost of grid losses if relevant (in the calculations here only net energy was considered) 
• indirect cost of negative impacts such as environmental impacts 


Outputs: The output is the total grid volume being built in the project; also taking exogenous 
conditions (cost drivers) into consideration.  


Example: A project resulting in increased hydro power production of 2 MW,  a high voltage 
distribution line of 20 km, one high to low voltage station, 5 km of low voltage distribution and 500 
customer connections gets a grid volume (GV) as follows: 


GV = 2MW * WHP + 20km * WRDl + 1station * WRDs + 5km * WLDls +500connections * WLDc 


Where: 


WHP     =  cost weight per MW of hydro production capacity   


WRDl    =  cost weight per km of RD line 


WRDs     =  cost weight per LD station 


WLDls   =  cost weight per km of LD line 


WLDc    = cost weight per LD customer connection 


To differentiate the grid volume according to exogenous conditions we also split the MW of 
production capacity and the km of lines into easy, average and difficult conditions. The relative cost 
weights can then be considered universal. The weights are adapted to show output in USD.  


9 Evaluation of Norwegain Power-related Assistance  Annex 2 - Methodologies and Tools Used 







If correct, the cost weights make it possible to calculate the “grid volume” provided and compare the 
output of  projects with different structures and contents. The weights used are based on a 
comprehensive database of more than 100 European electricity providers. The weights are averages so 
the weight per MW of generation would reflect both small and big stations. Cost weights from the 
utilities involved in the Nepal and Mozambican interventions were also collected. The accuracy of 
these figures are questionable so a, sensitivity analysis is included to check the robustness of results,. 


The indicator for efficiency is then calculated as actual total cost divided by grid volume (normalised 
unit cost). We may expect a big station to appear more efficient than a micro station, due to economies 
of scale. 


Outcome: The outcome of an electricity infrastructure intervention is ultimately the amount of 
electricity coming to good use for the intended end users. To differentiate this a little further we may 
distinguish between the following levels of outcome: 


1. The amount of electricity produced from a generating plant, EG 
2. The amount of electricity being transported over a grid at transmission, regional distribution 


and local distribution level, ETR, ERD, ELD, 
3. The amount of electricity consumed by private household, EPP 
4. The amount of electricity consumed by businesses and public institutions, EPB 


A measure for the outcome can then be 
• the electricity consumed 
• the electricity transported 
• the electricity produced 
• the weighted sum of these; the weighting should be done according to the average cost of 


energy at the different grid levels.  
In many cases grid development will continue after the project has finished to add new customers etc. 
The normalised cost of such development will be included in the life-cycle cost of the intervention 
(see input) as the total delivery/transport etc., is included in the outcome and impact.  Additional 
outcomes include the transport volume of roads, additional farm production due to irrigation etc. 


Impact: To quantify impacts the net benefits of the intervention are calculated and distributed among 
the beneficiaries. In infrastructure interventions the benefits of both the recipient country, the poor and 
the company owning and operating the infrastructure are considered.  


• for the company, sales revenue from the electricity business and reduced cost of electricity 
generation 


• for the country the grants given and the value added due to increased electricity use, irrigation 
and other infrastructure established as part of the intervention 


• for the poor direct benefits are calculated based on their part of electricity consumption and 
indirect benefits as their part of GDP. 


The income comes from electricity sold to the grid, electricity sold to local customers and in some 
cases wheeling income from electricity transport for third parties. In all cases the tariff revenue is the 
part of total revenue attributable to the infrastructure built in the project.  Generation costs may be 
reduced when inefficient diesel plants or expensive imports are replaced by locally produced hydro 
power (see below).  


The total revenue is found by adding annual revenue over the technical lifetime correcting for 
inflation.  


The value added due to increased use of electricity is estimated as follows: 


• savings for lighting and radio use: (price of kerosene per kWh, and cost of dry cell batteries – 
price of electricity per kWh) x GWhs used for lighting and other domestic use 


• savings compared to diesel power: (price of diesel power per kWh – price of hydro power per 
kWh) x GWhs replaced diesel production 


• indirect benefits 
o industry and agriculture – increased output and efficiency of production  
o education – increased earnings due to better education 
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o health – reduced cost due to fewer fatalities 
o other (for example street lightning) 


 


The following known benefits were not considered due to the lack of reliable data: 


• benefits of other infrastructure elements such as roads, water and sewage  


• indirect savings: Rural electrification also has indirect savings by facilitating economic 
development in rural areas and thereby  stemming the costly movement of people to rural 
areas 


The indirect benefits will be calculated as: 


increased GWhs consumed  x  GDP per GWh  x  part of GDP-increase attributed to electricity. 


The indirect economic benefits attributed to increased use of electricity was calculated by Mulder and 
Tembe in their 2006 study of rural electrification in Mozambique and found to be 0.98 USD-
PPP/GWh. The present evaluation assumes that a conservative 30% of this GDP increase can be 
directly attributed to electricity, and the sensitivity of this value is analysed. This figure is also adapted 
to Nepal using the relationship between GDP per GWh for the two countries and giving the following 
estimates for indirect benefits: 


Country 


indirect economic 
benefits / electricity 
consumption mill 
USD/kWh 


part indirect benefits 
assumed to be 
attributable to 


electricity 


indirect benefit attributed 
to electricity use (mill 


USD-PPP/GWh) 


Mozambique 0.98 30% 0.29 
Nepal 0.97 30% 0.29 


Fig. A2- 6: Indirect Benefit of Electrification 


The value added due to irrigation schemes is calculated as hectares of irrigated area  x  added 
production value per hectare. 


The total net economic benefits are found by addition over the technical lifetime taking changing 
prices of energy as well as inflation into consideration. 


The economic benefits are attributed to beneficiaries as follows: 


• government: the value of the infrastructure received (value of grant)  
• owners of the infrastructure and the company: Net estimataswed result from el. sales as 


calculated above  
• industry: value added from electricity use as calculated above 
• non-poor:  


+ fraction of the value added for industry as calculated above 
+ fraction of consumption on regular domestic tariffs in local areas  x  sum savings on 


kerosene 
+ fraction of irrigated land for non-poor  x  sum added production value 
+ fraction of benefits from other initiatives for non-poor  x  sum added value from other 


initiatives 
• poor:  


+ fraction of the value added for industry as calculated above 
+ fraction of consumption on social tariffs  x  sum savings on kerosene 
+ fraction of irrigated land for poor x sum added production value 
+ fraction of benefits from other initiatives for poor  x  sum added value from other 


initiatives 
• the net impact for Norwegian stakeholders will only be evaluated in qualitative terms  


The costs and benefits are summarised in figure Fig. A2-7. 
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Fig. A2- 7: Generic Infrastructure Costs and Benefits 


Sustainability: A measure of the sustainability/quality of the infrastructure established is the outcome 
as a function of time. 


Quality: Quality is measured as the deviation of intervention practices from the best practice as seen 
today and the best practice as defined in project specifications. The latter is the value reflected 
throughout the evaluation, as it is deemed the fair procedure. The generic evaluation format for 
infrastructure interventions contains the following main parts: 


• Selection, preparation and planning the intervention 
• Implementation of the project 
• Start-up and operation of the infrastructure provided 
• Preparation for further development of the infrastructure 
• Follow up work 


A2.4.3 Training  
Inputs: Generally the input is defined as the total effort measured in expenses for an intervention. The 
Norad input may however be only part of this. To get the total costs of an intervention project 
expenditures for each year is first converted to USD using that year’s PPP-exchange rate and then 
brought up to the present by correcting for inflation. 


Outputs: The output is the added competence resulting from the project, also taking exogenous 
conditions (cost drivers) into consideration. To illustrate this we consider a training project giving 10 
engineers with a bachelor degree, a master in power engineering (the equivalent of two years of 
university level education): and two an additional phd (the equivalent of six years of university level 
education): 


the output (OP) = 10  x  2  x  WUm    + 2  x  4  x  WUphd 


where: 


WUm     =  cost weight per year per person of University master level training   


WUphd  =  cost weight per year per person of University phd level training   


or 


plus 


or 


initial investments in 
infrastructure 


domestics direct savings 
on kerosene for light 


government 


subsequent O&M 
cost and investments 


grid losses  


indirect savings: Health, 
education, other 


industry direct savings 
on diesel for electricity  


industry value added due 
to use of el 


industry value added due 
to irrigation, road access 


industry generic value 
added due to electricity 


local authorities (not 
considered) 


industry 


infrastructure owners  


Poor, non-poor 


negative impacts 


domestic 


cost benefits per sector benefits per beneficiary 
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Outcome: The outcome of a training intervention is the added competence of companies, public 
administration institutions and training facilities/ schools aimed at the power sector. Possible 
indicators for measuring this may be: 


1. The number of alumnae (FTEs) from the training effort working locally in the sector 
2. The number of professionals of national origin working in the sector 
3. The part of total value creation in the sector carried out by local companies 


Outcomes of training are only assessed qualitatively. 


Impact: Two types of impact are considered: 


• savings compared to paying for the same education = the grant provided by Norad 
• value added due to earlier increased revenue from the power business 


The value added due to X years earlier revenue from the power business is found as: 
• present value of current revenues  - present value of revenues delayed by X years If the speed-


up time can be assessed accurately the net income and value added may be attributed to 
beneficiaries as follows: 


• government: the tax part of el. sector revenue difference calculated above  
• owners of the infrastructure and the company: Dividend part of the difference calculated 


above 
• industry: value added from earlier electricity use  
• non-poor: fraction of el. consumption  x  difference in kerosene saving due to earlier use of 


electricity + fraction of industry added value 
• non-poor: fraction of el. consumption  x  difference in kerosene saving due to earlier use of 


electricity + fraction of industry added value 
If the speed-up time cannot be assessed accurately, the impact must be assessed in a more qualitative 
way. The calculation above may then be used to show how much impacts needs to be speeded up to 
cover expenses. 


Sustainability: Sustainability of training interventions can only be assessed qualitatively 


Quality: Quality is measured as the deviation of intervention practices from the best practice as seen 
today and the best practice as defined in project specifications. The generic evaluation format for 
training interventions contains the following main parts: 


• Selection, preparation and planning the intervention 
• Implementation of the project 
• Preparation for further training efforts 
• Follow up work 


A2.4.4 Capacity Development 
Inputs: Generally, the input consists of consultancy services and administration support. It is defined 
as the total effort measured in expenses for an intervention. The Norad input may however be only 
part of this. To get the total costs of an intervention project expenditures for each year is first 
converted to USD using that year’s PPP-exchange rate and then brought up to the present by 
correcting for inflation. 


Outputs: The output is the capacity added to the recipient organisation, also taking the quality of the 
capacity into consideration. To illustrate this we consider a project aimed at improving the capacity of 
a government agency using one person with 18 years of relevant experience in 1 year, two persons of 
12 years of relevant experience in 0.5 years and one person of 4 years of relevant experience in 1 year. 


the output, OP  =  [(1 x 1  x  WT)  +  (0.5 x 2 x WH) + [(1 x 1  x  WA)  ]   x  WC 


where: 


WT =  is the cost weight of top level advisors (relevant experience of more than 15 years) 


WH =  is the cost weight of high level advisors (relevant experience of more than 10 years) 
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WA =  is the cost weight of average level advisors (relevant experience of more than 3 years) 


WC = is the utilisation factor of the competence provided given the limitations of the receivers  


Outcome: The outcome of a competence building intervention is the added competence of the target 
organisation(s). Possible indicators for measuring this may be: 


1. The efficiency and effectiveness of the target organisation; for example estimated by practise 
comparison to similar organisations elsewhere or by qualitative assessment 


2. Concrete results of the assistance such as new laws, regulations, systems, management 
procedures etc 


3. other? 


Outcomes of capacity development interventions are only assessed qualitatively. 


Impact: Three types of income are considered: 


• savings compared to buying assistance from international consultants 
• value added due to earlier revenue from (parts of) the power business  
• in some cases also reduced cost may also be measurable (like for Hydrolab)  


Savings compared to international consultants is found as: 
• number of days assistance provided  x  daily rate of international consultants 


The value added due to X years earlier revenue from the power business is found as: 
• present value of current revenues  - present value of revenues delayed by X years  


If the speed-up time can be assessed accurately the net income and value added may be attributed to 
beneficiaries as follows: 


• government: the tax part of el. sector revenue difference calculated above  
• owners of the infrastructure and the company: Dividend part of the difference calculated 


above 
• industry: value added from earlier electricity use  
• non-poor: fraction of el. consumption  x  difference in kerosene saving due to earlier use of 


electricity + fraction of industry added value 
• non-poor: fraction of el. consumption  x  difference in kerosene saving due to earlier use of 


electricity + fraction of industry added value 


If the speed-up time cannot be assessed accurately the impact must be assessed in a more qualitative 
way. The calculation above can then be used to show how much impacts needs to be speeded up to 
cover expenses. 
Sustainability of institutional support interventions can only be assessed qualitatively. 


Quality is measured as the deviation of intervention practices from the best practice as seen today and 
the best practice as defined in project specifications. The generic evaluation format for training 
interventions contains the following main parts: 


• Selection, preparation and planning the intervention 
• Implementation of the project 
• Start up and operation based on the support effort 
• Preparation for further support efforts 
• Follow up work 


A2.4.5 Combined interventions 
Many interventions cover different aspects within all the three categories mentioned above, In such 
cases each dimension is assessed separately to derive at numerical figure for the five variables and are 
subsequently added to arrive at the sum figures for the intervention.  
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A2.4.6 Model Uncertainties and Weaknesses 
The main uncertainty in the systematic comparison is the quality of input data. It is noted that 
delivered inputs are not commonly reported in sufficient detail, clarity and accuracy in projects.  


For infrastructure projects model uncertainty is also related to the weights per unit of infrastructure 
and the part of observed GDP growth to be assigned to the increase in electricity consumption. Neither 
of these problems have significant impact on the results. 


Benefits calculated are comparable if the PPP-conversion is correct. Efficiency is comparable if the 
weights assigned to the various output items (km, MW production capacity, FTE expert assistance etc) 
is correct. Effectiveness is comparable if the same judgement is applied to all projects. The latter is 
done by scoring and weighting a large number of criteria throughout the project cycle, where an error 
of judgment of individual scoring has little impact on the total score. 


The cost weights used for estimating the O&M cost and investments after the (initial) project are 
estimated on the basis of international averages. Comparability between countries would be improved, 
if national cost weights for the countries in question could be used, but the units costs collected from 
the local utilities were sometimes lacking and some times not of sufficient quality  The impact of 
using the same weights for Nepal and Mozambique could lead to an overestimation of cost in Nepal 
and an underestimation in Mozambique, but significant errors may only  appear in the two projects 
where most of the life-time is in the future; namely Jhankre and AMG.   


Sensitivity analysis carried out attempted to put uncertainties into perspective. Variables, such as cost 
weights, values of direct and indirect benefits, and household electricity consumption data were 
altered, and the effect on the results is observed. The overall result is that “best estimates” used may 
be considered valid, and results are fairly robust. 


A weakness of the benchmarking process is that the number of projects being benchmarked here is 
small. To improve the model and its cost weights more projects (with better inputs) should be added.  
This would lead to the following improvements: 


• better cost weights per unit of infrastructure → more accurate comparison of efficiency and 
impact 


• better figures to estimate indirect economic impacts  → more accurate comparison of impact for 
society and for the poor. 


A2.4.7 The Data Entry and Calculation Tool 
To enter all data, and carry out all calculations, a tool has been developed on the basis of Excel. This 
makes it possible to avoid manual calculation work, and results reports. The tool is used for the 
assessment of all interventions subject to evaluation, and it generates various results reports and 
comparison tables. It is not suitable for complete presentation in printed form, but is instead attached 
to the report in electronic form. For the purpose of illustration, some of  the worksheets are pictured on 
following pages. The complete worksheets are made available in Excel in electronic form (DI.zip, 
~1.9 MB). 
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To enter all data, and carry out all calculations, a tool has been developed on the basis of Excel. This 
makes it possible to avoid manual calculation work, and results reports. The tool is used for the 
assessment of all interventions subject to evaluation and with sufficient evidence. It generates various 
results reports and comparison graphs. It is not suitable for complete presentation in printed form, but 
is instead attached to the report in electronic form. For the purpose of illustration, some of the 
worksheets are pictured in the following. 


1.1 Investment financial figures given in mill  USD


financial figures given in mill USD 2006


 


year
item sum 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
reservoir 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
intake, waterway, headrace, tailrace 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
power station 1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hydro generation 5.633 0.939 0.939 0.939 0.939 0.939 0 939 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
irrigation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
grid 1.749 0.291 0.291 0.291 0.291 0.291 0 291 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
training 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
capacity development


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SUM 7.382 1.23 1.23 1.23 1.23 1.23 1.23 0 0 0 0 0 0 0 0 0
part of cost foreign sources 1.043 0.174 0.174 0.174 0.174 0.174 0.174 0 0 0 0 0 0 0 0 0
part of cost from Norway 1.043 0.174 0.174 0.174 0.174 0.174 0.174 0 0 0 0 0 0 0 0 0
part of cost local taxes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
part of cost from NORAD 7.382


1.3 O&M cost and later investments
year


item sum 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
generation
grid 0.234 0.237 0.241 0.244 0.247 0 251 0.254 0.258 0.261 0.265 0.268 0.271 0.275 0.278 0 282
roads
other (later investments) 0.275 0.275 0.275 0.275 0.275 0 275 0.275 0.275 0.275 0.275 0.275 0.275 0.275 0.275 0 275
sum 0.509 0.512 0.516 0.519 0.523 0 526 0.53 0.533 0.536 0.54 0.543 0.547 0.55 0.554 0 557


Fig. A2- 8: Example of Data Entry: Initial Investment and O&M Cost 
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correct 
target 
practice


importa
nce 
weight


actual practice score vs 
target 
practice


best practice according to TOR and objectives 
(modify if different from best practice to-day)


not=0 
some=1 
quite=2 
very=3


not=0 
some=1 
quite=2 
very=3


1 Selection, preparation and planning 0


1.1 the feasibility study included a realistic evaluation 
of the needs based on local knowledge 3 3


UMN has studied rural development in an overall context. 
HEP development has successively been chosen as a 
prerequisite


9


1.2 the feasibility study assessed also alternative ways 
to get he wanted results 0 there are no realistic alternatives 0


1.3 the feasibility study gave a realistic estimate for 
inputs 1 2 optimistic progress schedule, despite lack of geological data 


or sample drilling 2


1.4 the feasibility study / needs assessment gave a 
realistic estimate of the full impacts 2 2 full impact estimation was done to a limited degree 4


1.5 the objectives and goals were clearly defined in 
line with diagnosis 2 1 objectives definition is too broad to provide relevant 


indicators 2


1.6 the time budget was realistic 3 1 time overrun could not have been foreseen 3
1.7 the resource budget was realistic 1 1 it was severely underestimated 1


1.8 the plans dealt with measures and mitigations wi h 
a view to he full infrastructure value chain 3 3 the project addressed overall development and irrigation for 


agricultural development 9


1.14 .......
total score 13 2.3076923


2 Implementation
2.1 international bidding for tenders whenever relevant 


was conflicting with other objectives 0 the concept was to use companies built up for the purpose, 
and second-hand machinery 0


2.2 tenders were selected with a view to total 
discounted cost as well as sustainability 2 0 not important due to 2.1 0


2.3 implementation was organised to assure 
sustainability by local resources 3 1 Committees were set up and met to coordinate hroughout 


project 3


2.4 on-the-job training was done to utilise local 
personnel 3 2 it was an important part of the concept 6


2.5 technology was selected with a view to total 
discounted cost as well as sustainability 2 2 by reducing initial investments and building the capacity to 


maintain and operate 4


2.6 gender issues were not in focus at he time 3 1 the focus was on development of the local community in 
general 3


2.7 locally produced components were used whenever 
possible 3 2 it was an important part of the concept 6


2.23 .......
total score 8 2.75


3 From implementation to operation
3.1 competent local personnel was selected at all 


levels 3 2 it was an important part of the concept 6


3.2 coaching efforts were made  to assure the quality 
of operation 3 2 it was an important part of the concept 6


3.3 the work of intructors was of high quality' 2 1 it was an important part of the concept, but there is no 
specific evidence 2


3.4 the input from twining personnel was of high quality 0 no twinning 0


3.6 .......
total score 5 2.8


4 Preparation for further development
4.1 a realistic plan for the operation and further 


development was in place 3 3 this is reflected in cept papers and income calculations done 9


4.2 a competent organisation took over responsibilities 3 3 BPC remained responsible as the only competent 
organisation existing at that time 9


4.3 the activities, results and lessons learned for all 
stakeholders were reported 3 1 reporting did not follow a standard format, not considered 


important at the time 3


4.4 the final report documented the full inputs, outputs 
and forecasts for outcomes 2 1 final report contained what was considered important at the 


time 2


4.5 all disbursements were documented and audited 
according to NORAD rules 3 1 it was properly reported. Audit reports not seen 3


total score 9 2.8888889
5 Follow up work


5.1
The operation and further development of the 
outputs was monitored in the years after the project 
ended


3 1 Various further studies were done, i.e. Nafziger 1994 3


5.2. proper action was taken to assure sustainability of 
outputs when necessary 3 2 it was the common BPC operation routine 6


total score 3 3
Overall total score 38 2.6578947


The example is incomplete 


Fig. A2- 9: Example - Input Form for Quality Scores 
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Illustration: The value of outputs is entered in the column of the year in which it is produced. 
2 Output


year
item 1992 1992


0 0 0 0 0 0
5 5 5 5 5 5
0 0 0 0 0 0


283 284 286


197


187


66


1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
reservoir - Mm3 0.1 0 0 0 0 0 0 0 0 0
power station - installed MW 5.1 5 5 5 5 5 5 5 5 5


0 0 0 0 0 0 0 0 0
irrigation - hectares 282 287 288 289 290 292 293 294 295 296 298 299 300


TR lines, difficult - km 1)
TR lines, average - km
TR lines, easy - km
TR/RT stations
RT lines, difficult - km
RT lines, average - km
RT lines, easy - km
RT/RD stations
RD lines, difficult - km 180 213 230 247 264 280 297 314 331 347 364 381 398 414 431
RD lines, average - km
RD lines, easy - km
RD/LD stations 175 200 212 224 237 249 261 274 286 298 311 323 335 348 360
LD lines 2), difficult - km
LD lines, average - km 62 71 75 79 84 88 92 97 101 105 110 114 118 123 127
LD lines, easy - km
customer conn. 3) metered domestic 1,356 2308 2784 3260 3736 4212 4688 5163 5639 6115 6591 7067 7543 8019 8495
customer conn. non-meter domestic 8,230 8624 8822 9019 9216 9413 9610 9808 10005 10202 10399 10596 10794 10991 11188
customer connections industry 74 97 108 120 131 143 154 166 177 189 200 212 223 235 246


0
new roads - km 0
upgraded roads - km 0


basic training of workers - FTE 4) 3.5
training at skilled level - FTE 4
training at bachelor level - FTE 1
training at master level - FTE
training at graduate level - FTE


top level support provided 5) - FTE
high level support provided - FTE
average level support provided - FTE


1) conditions of topography, congestion, forest, strong winds, corrosion and lack of roads causing significant increased cost of construction and maint


1832
8427


85
0
0
0


description


- difficult = difficult access, significant impact on design & material (cost level 120-160%)
- average = good access, some restrictions on design  (cost level 80-120%)
- easy = access by road, easy soil and no restrictions to design (cost level 50-80%)
2) LD lines includes all lines up to the customer delivery point  
3) Customer connection includes only the meter and the connection point between the LD grid and the customers internal grid
4) FTE = full time equivalents, example: If 4 persons were trained for 3 months the resulting traning effort is 1 FTE 
5) top level support = professional with more than 15 years of relevant, hands on experience, high level 10 years, average level 3 years


The output includes the hydro power station, distribution grid, connection to the transmission grid and customer 
connections. Also  300 hectares of agricultural land have received irrigation and local personnel were trained 
both for construction and operation tasks.


e


 
Fig. A2- 10: Example Input form – Quantity and Type of Outputs Achieved 


A2.4.8 Approach to Rural Field Studies 
Data gathering in the rural areas required a number of additional methods and tools. The studies 
attempted to measure four main aspects of the outcomes and impact of the interventions: (1) use and 
importance of electricity in households; (2) importance of electricity for industry, trade and commerce, 
and other economic activities; (3) changes in the public services due to electricity (including other 
changes at the community level) and (4) electricity’s interrelation with other, accompanying 
interventions that have taken place. This fourth aspect involved to assess under what conditions the 
improved access to electricity has had particularly beneficial (or limited) effects. A number of tools 
and methods were employed to collect data at the rural locations of the projects in question. The 
combination of all tools, instruments and methods, attempted to achieve collection of the needed data 
with acceptable reliability, include sources and methods for verifying the data, compare with situations 
without intervention such as before and without electricity, use existing baseline data and generally 
standardise results to make a degree of comparison feasible between Nepal and Mozambique, 
including quantitative and qualitative aspects.    
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A2.4.8.1 Social Mapping and Wealth Ranking 
Social mapping and wealth ranking are standard methods in participatory research. This was used in 
the field sites in Nepal. In Mozambique, it was found more appropriate to do the ranking by 
observation and individual discussion of the interviewers of type/condition of housing and assets 
owned, with the following purposes: 


• To enter into a dialogue with formal and informal leaders and resource persons in the 
community, to explain the purpose of the fieldwork and obtain their cooperation; 


• To obtain an overview of the communities, including locations of houses with and without 
electricity, schools, institutions, irrigation, etc. 


• To obtain a rough overview of poverty and wealth distribution in the community. 


Social mapping was done with small groups of formal and/or informal leaders. Information obtained 
was then used to add significant issues to the semi-structured interview guides used for focus group 
discussions, particularly in Nepal, where pertinent issues were further investigated from the point of 
view of different groups (e.g. women). 


Wealth ranking was then done, using the social map drawn by the group. Group members were asked 
to define what characterizes the poorest members of the community, and then point out where they 
live, and which caste (Nepal) they belong to. The same was then done for the richest members. For the 
remaining community members, the group was asked how they would divide them – e.g. into two or 
three more groups, based on criteria that were discussed and agreed upon.  


Note: Wealth ranking is based on the understanding, that poverty is a relative concept, and depends on 
local perceptions valid at the time when the exercise is done. Such perceptions may change over time. 
Therefore, it is not useful to define all criteria used in wealth ranking for the purpose of later use. 
Rather, sub-sequent studies of the wealth or poverty status would need to undertake a new wealth 
ranking exercise, including the definition of criteria used at the time of the future study. 


A2.4.8.2 Quantitative Method 
Household surveys were used in both countries to address questions with relevance to energy and 
electricity use, and the impact of this, and indirect effects on other aspects of everyday life (such as 
time saved on water collection, firewood collection, etc). A standard household questionnaire has been 
developed, that also included open questions. This was adapted to the relevant local situation, and 
translated into the local language where needed, before use in the field study. 


A2.4.8.3 Qualitative Methods 
Focus Group Discussions were held with a number of different stakeholders in the communities, to 
give in-depth information to supplement household survey data. Draft checklists have been developed 
that were used in the field.  


Observations: Formal (using checklists) and informal (being generally aware of everything that is 
related to the evaluation) observations were important tools for the researchers, mainly to classify the 
quality of life of the household members. A lot of important information, including the understanding 
of the context where the intervention is implemented, was yielded from this method.  


Transect walks: This method enables the interviewer to talk to a respondent while walking through 
his or her village, pointing out and discussing important issues relating to how the electricity lines are 
distributed, who benefits the most, who misses out on the benefits of the interventions, and – why it is 
like this.  


With regard to emery-use related data, i.e. consumption data of various forms of energy, the 
concept of household energy balance is applied. This allows for checking consumption data 
by analysing if any reduction or increase in one form of energy is compensated by another 
form of energy, while causes for a resulting imbalance are analysed and discussed. 
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A2.5  Hypotheses 
A number of hypotheses have been prepared in the inception phase, as a guide to fact finding. Some of 
these have been discarded as inappropriate or irrelevant in the course of the evaluation. Hypotheses 
actually used are grouped and listed below. 


A2.5.1 Hypotheses on Assistance Strategy 
• Mozambique: Norwegian assistance has been very focused and limited to a small number of 


institutions, for reasons to be identified and assessed. 
• Nepal: Norwegian assistance has developed from a narrow hydropower investment approach to a 


strategic and broad sector approach. This has resulted in extraordinary and broad sector 
competence in the public as well as the private sector. 


A2.5.2 Hypotheses Related to Key Evaluation Questions 
Key evaluation question 1: What have been the results of Norwegian assistance to the partner country/ 
region, its power sector, institutions and participating staff and when applicable to local communities, 
industries and households? The result assessments should include the effects of technical and financial 
assistance in production and transmission/distribution, on the development of industry and trade on 
local, national or regional level, effects related to import/export of energy. In addition to the effects on 
economic development and poverty reduction the result analysis should cover capacity/competence 
building effects and effects on resource and environmental management, including the cost-
effectiveness.  
Hypotheses: 
• If Norwegian assistance had not been provided, then a significant number of personnel would not 


have received higher level training of relevance 
• Norwegian grant assistance to transmission investments has been significant in bringing more 


power to rural areas 
• Sector assistance to widening the knowledge base (by conducting studies and research) may have 


led to more informed decisions, and avoidance of costly mistakes. 


Key evaluation question 2: What have been the reasons for success or failures, and the risks involved?  
The assessments should cover the full period from the planning of an intervention and up to the end of 
2006. Changes that take place over time can be related to other factors than the intervention which are 
studied. The evaluation team should check if other factors or processes than the Norwegian assistance 
may have influenced the results, including changes in partner countries policies, institutional 
arrangements, economic situation and ability to absorb assistance. 


Hypotheses: 


• Limited capacity to absorb intervention inputs hindered institutional development. 
• Policy changes outside the sphere of influence of Norway limited the effectiveness of its 


assistance 
• Successful interventions depend to a significant extent on a flexible project management who 


adjust their plans (and document such changes) according to shifting policies, sector restructuring 
and local initiatives. 


Key evaluation question 3: What have been the challenges and opportunities for Norwegian 
assistance when other donors or commercial interests have been involved directly or 
indirectly? In some cases private Norwegian stakeholders have been involved together with 
Norwegian public interests or different public institutions have been partners. The results of 
such interactions processes should be covered with focus on how the results have been 
influenced by processes as harmonization and privatization. 
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Hypotheses: 
• If Norway had not provided assistance to power related legislation then private-sector 


participation in sector growth would still not be possible. 
• Norway’s absorption of the up-front risk (i.e., financing the feasibility studies) leveraged private 


capital, ultimately resulting in increased generating capacity. 


Key evaluation question 4: What have been the results for Norwegian Stakeholders? The 
evaluation should also analyse the results for the Norwegian stakeholders and cover not 
only the Norwegian institutions directly involved in the partnerships, but clarify the 
economic linkages to institutions, companies or individual consultants in other steps in the 
results‐chain.  


Hypotheses: 
• Norwegian stakeholders benefited considerably from Norwegian development assistance by 


maintaining a sizable business volume. 
• Norwegian stakeholders benefited considerably from Norwegian development assistance by 


having been enabled to maintain cutting edge know-how.  


Key evaluation question 8: How and to what degree has the assistance covered cross‐cutting 
issues? 


• Gender issues have been included in the planning, implementation (capacity building and 
infrastructure) and evaluations at all levels. 


• Environmental assessments have been systematically carried out and such concerns have been 
considered throughout the planning and implementation.  


A2.5.3 Impact on Poverty 
Hypotheses: 
• Electricity helps in reducing poverty by reducing the vulnerabilities and increasing the ability to 


cope with future events (like drought, incidence of disease, illness, personal injury, and 
emergencies due to natural calamities) and market failures (like inability to store the products and 
medicines, processing, communicating market information). 


• Electricity can be a catalyst for empowering the socially excluded groups to develop their 
organizations. Social capital thus developed can be useful to reduce poverty and associated 
vulnerability.  


• Electricity has helped in reducing poverty because it has helped in increasing the production and 
income (as measured in production of grain, income and employment status, industrial production)  
and in providing more safety and security. 


• On balance, considering all impacts, the provision of hydropower energy is positive for the poor, 
when measured against the alternatives it replaces. 


A2.5.4 Affordability Issues 
Testing of “affordability hypotheses” was a part of the field studies, as suggested in the state-of-the-art 
study. Even though the statements were formulated in the context of Africa, use of them was made 
also in Nepal, to permit comparative analysis. 


Hypotheses: 
• Consumers who are connected to a network do not have a major affordability problem, 
• Users who are not connected often do have a major affordability problem; 
• The majority of the population is not connected to a utilities network;  
• In rural areas, very few are connected; 
• The population not connected tends to be among the poorest income groups, facing an 


affordability problem for utility services; 
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• The main stumbling block to affordability is not the initial connection charge, but the monthly 
bills. 


• Poorer households electricity use is mainly an affordability issue. 
• There are many factors/events affecting the (income) poverty status of a family that are more 


significant than access to electricity. Therefore, if such factors/events occur, attribution of change 
to electricity is unlikely to be possible. 


• In Africa the idea of relying on private operators concerned with full cost recovery without any 
subsidy component would be incompatible with network coverage expansion efforts. 


A2.5.5 Capacity Development Hypotheses 
• The provision of training alone may be an insufficient input to institutional capacity development. 
• Assessing capacity and capacity development needs and available resources are key to effective 


capacity development efforts.  
• When developing institutional capacity, motivational aspects of interventions may be crucial 
• Local ownership and leadership of the capacity development agenda may be key to its success. 


A2.6  Methods for Assessment of  Macro and Meso 
Economic Impacts 


In addition to the direct effects which was analysed project by project. the overall effects of increased 
electricity supply were assessed at the macro and meso level. A main problem  for this assessment was 
that available methods and statistics did not permit an analysis that determined the specific effect of 
Norwegian aid to the sector. The approach taken was first to assess, the contribution of overall aid to 
the sector and then approximate the effect of the Norwegian assistance by looking at the Norwegian 
share of the total of interventions to the sector.  


For Mozambique, the evaluation considered macro and meso economic impacts in several ways, 
however constrained by data availability. The macro (national level)  and meso (sectoral) impacts 
were analysed in four ways a) by considering the power sector’s share of total GDP based on national 
accounts data, b) the possibly dampening effect on imports of petroleum products from increased 
electricity production. This was done simply by comparing indices for constant price GDP, electric 
power consumption (kWh) and demand for oil and oil products (volume) over the years 1980 to 1998 
and  c) by considering the relation between overall economic growth and the growth of the power 
sector. Because of the limited data availability it was not possible to do a quantitative analysis of this 
relation and tentative conclusions were reached through examining other quantitative analyses of that 
relation for African and Asian countries, partly drawn from the Norad state of the art study. d) some 
indication of the importance of electricity supply was also arrived at from a company level study 
carried out by the Confederation of Mozambican Business Associations in 2006, which indicated 
businessmen’s perceived importance of electricity supply for their business.   


For the analysis of Socio Economic Impact at the national level in Mozambique we used a regression 
analysis of factors influencing household consumption (including availability of electricity. A 
straightforward OLS (Ordinary Least Squares) regression was used with the variables that were 
believed could be of relevance for household consumption to make as sure as possible that variation in 
incomes was due to availability / non-availability of electricity and not to other factors.  


The dataset came from the official Mozambican household income and expenditure survey 2002/2003 
conducted by Mozambican statistical bureau (INE). and was formerly used by  DNEAP for income  / 
poverty analyses).  Quality control of the data has been undertaken by the INE and sets some limits to 
the further controls that may be made.  The sampling for the official household income and 
expenditure survey was done to enable significant statistical conclusions only at the provincial level. 
Thus, analysis of community level data would not give significant results and there would be no 
advantage (in terms of statistically significant conclusions) to analyse and present these data on the 
‘community level’.  
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In order to measure the effect of electricity supply on a most important public service sector, 
education, a dataset by province containing pass rates, teacher quality indicators, class size data and 
enrolment for the years 1980 to 2006 was obtained from the Ministry of Education. The analytical 
method used was a standard panel data regression based on these variables and ‘time’ with pass rates 
as a dependent variable and including an electricity ‘dummy’ indicating in what year major parts of 
the given province was hooked up to the national grid.   


For Nepal, no specific macro economic assessment method was applied, due to a lack of reliable data, 
and the fact that evaluated interventions are believed to have a limited discernible impact at the 
national level. 


A2.7  Quality Assurance 
The evaluation applied the DAC Evaluation Standards6, which assure that: 


• The scope of the evaluation itself is clearly reflected in the report. In other words: What is being 
evaluated is specified and set out in sufficient detail. 


• The evaluation report describes the intervention logic of the assistance provided. 
• QA will check that the DAC evaluation criteria efficiency, effectiveness, relevance, sustainability 


and impact, are used consistently for all objects of evaluation, and that any deviation from this is 
explained. 


• Various contextual quality elements will be assured: 
– Development and policy context is described; 
– Institutional context and institutional arrangements are made transparent; 
– The socio-political context, and its influence and the evaluated intervention is addressed. 
– Related to data used in regression analysis (macro economic impact, Mozambique), the 


evaluation believes to have use the best data available, and is not in a position to perform any 
specific quality assurance process. 


Further QA elements and notes are:  


• Key data used in benchmarking have been subjected to sensitivity analysis, and an assessment is 
made of the robustness of results on that basis. 


• Triangulation of data: This was used to improve the validity of findings by cross-checking 
information from two sources with a third source, usually an informant.  


• The evaluation methodology first level of quality assurance has been through the interaction with 
the client and reference group in the discussions on the Inception Report and later, by obtaining 
comments to the Draft Report. Comments were analysed, and where found relevant, addressed in 
the Final Report.  


• An internal quality assurance team has been assigned, which discussed with the core team at 
various points, read and commented preliminary drafts, and addressed issues becoming apparent. 
Scanteam has applied its internally established procedures in this. 


• Language washing and verifying that the various formal requirements of the report are in place 
has been ensured by Scanteam management. 


• The terms of reference for the evaluation have been elaborated in accordance with the DAC 
standard. By complying with TOR requirements, all quality aspects not specifically mentioned are 
observed. 


• The reliability of the regression results (annex 4: macro economic assessment) are mostly 
dependent on the data used and the method used. Clearly the data availability sets some limits, 
while the method used is straightforward and standard, and therefore fairly reliable.  


 


 
6 DAC Evaluation Quality Standards, March 2006 
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Mozambique Project Documentation  


Date Title Author
1978/ Mosambik - Landprogram 1979-1982  
1978/08 Status report Norad, Maputo Norad 
1978/10 Mosambik - Landprogram 1980-1983  
1980/07 Pre-feasibility study of power supply to the Mocuba-Nacala-Nampula 


system 
Norad 


1981/10 Organizacao Interna do Servico Formacao Profissional EDM 
1983/09 Agreement GON-GOM: Cuamba Hydropower project Norad 
1983/12 Study of the energy system in the provinces of Maputo and Gaza  
1984/02 Agreed Minutes: Semi-annual meeting EDM-Norad Norad-EDM 
1984/05 Feasibility Study: Corumana Hydro Scheme Norconsult 
1984/06 Lichinga SHP Final History Report Norconsult-EDM 
1984/11 Agreed Minutes of Semi Annual Meeting Norad-EDM EDM 
1985/12 Agreed minutes: Annual meeting 1985 of the power sector in Mozambique Norad 


1986/ Reconstruction of Mavuzi power station EDM 
1986/03 Project Document: Corumana Hydro scheme Norad 
1986/05 Agreement GON-GOM-GOZIB Norad 
1986/06 Pequenos Libombos Hydropower Plant DoKW (Austria) 
1986/06 Corumana Hydropower plant, opinions on feasibility Sida 
1986/11 Agreed Minutes of Annual Meeting 1986 Norad 
1987/02 Agreement GON-GOM: Corumana Hydro Scheme Norad 
1987/02 A Formacao na EDM 1977 - 1987 (Training plan) EDM-EDP 
1987/02 Co-financing agreement Norad-Sida regarding financial assistance to 


Corumana hydropower station 
Norad-sida 


1987/03 Agreement GON-GOM: Further energy sector development Norad 
1987/05 Agreement NOM-GOM: Financial assistance to Corumana hydropwer 


plant 
Norad-GOM 


1987/06 Agreement GON-GOM-GOZIB: Interconnection HCB-ZIB Norad 
1987/07 Draft Contract Mavuzi Hydro Norconsult-EDM 
1987/08 MOZ/ZIB Electricity Cooperation EDM 
1987/12 Agreed Minutes: energy sector cooperation between Mozambique and 


Sweden 
Swedish Embassy 


Maputo 
1987/12 Agreed Minutes of Annual Meeting 1987 Norad 
1988/02 Mozambique Power studies, stage III, travel report Norconsult 
1988/05 Report: Visit to Harare on Joint technical committee meeting regarding 


SADCC cooperation projects 
EDM 


1988/06 Relatorio das Actividades de Formacao com Apoio da EDP, Periodo 
1987/09 a 1988/06 


EDM-EDP 


1988/09 Message on completion: Cuamba Hydro Scheme Ministry of Industry 
& Energy 


1988/11 Minihydropower stations in Niassa province Norwegian 
Embassy Maputo 


1989/02 Monthly Report No.3: Corumana Hydro Scheme Norconsult 
1989/04 Relatorio das Actividades de Formacao com Apoio da EDP, Periodo 


1988/07 a 1988/12 
EDM-EDP 


1989/04 Breve Informacao sobre a Actividade de Farmacao Profissional na EDM, 
1989 - 1990 


EDM-EDP 


1989/04 A Formacao na EDM 1989 - 1990 (Training plan) EDM-EDP 
1989/09 Final History Report: Cuamba Small Hydropower Plant, Volume 1 Norconsult 
1990/02 Letter: Power Supply Maputo-Xai-Xai Ministerio da 


Cooperacao 
1990/04 Joint Project Review: Equipment/Spare Parts GICON 
1990/06 Proposal for a new energy agreement between Norway and Mozambique EDM 


1990/09 Institutional Cooperation of EDM, Terms of Reference EDM 
1990/11 Progress Report: Mozambique Hydro power Studies IV Norconsult 


2 Evaluation of Norwegain Power-related Assistance  Annex 8 - Documents Consulted 







1990/11 Project proposal: Energy sector cooperation 1991-95 EDM 
1991/ Time series 1991 to 2005 EDM data: Energy per consumer  EDM 
1991/ Time series 1991 to 2005 EDM data: work force composition EDM 
1991/ Time series 1991 to 2005 EDM data: power station inventory EDM 
1991/ Time series 1991 to 2005 EDM data: Energy generation EDM 
1991/ Time series 1991 to 2005 EDM data: Energy invoiced EDM 
1991/ Time series 1991 to 2005 EDM data: value invoiced EDM 
1991/ Time series 1991 to 2005 EDM data: Energy available in Gurue-Mocuba EDM 


1991/ Time series 1991 to 2005 EDM data: Provincial energy balance EDM 
1991/ Time series 1991 to 2005 EDM data: National Energy balance  EDM 
1991/ Time series 1996 to 2003 EDM data: Performance contract indicators EDM 
1991/ Time series 1991 to 2005 EDM data: Balance sheet ME 
1991/ Time series 1991 to 2005 EDM data: Profit and Loss account ME 
1991/02 1991/92 Training Plan of EDM EDM 
1991/06  Prosjektskisse, elektisitetssektoren, Norad 3. Afrika 
1991/06 Agreement GOM-Sweden-GON, addendum No. 2: on Financial 


assistance Corrumana 
Sweden-GOM 


1991/11 Energy Sector Cooperation Norway-Mozambique 1992-95 EDM 
1991/11 Proposed additional funding 1992, Commodity Assistance EDM 
1992/05 Agreement MOZ-ZIM: Cahora Bassa-Zimbabwe Interconnection EDM 
1992/08 Mozambique Hydro power Studies IV Norconsult-EDM 
1992/10 Institutional Development of EDM, Invitation for proposals EDM 
1992/11 TOR: EDM Financial Expert EDM 
1992/12 Activity Report 1992 - Planned Activity 1993 EDM 
1992/12 Agreed Minutes of Annual Meeting 1992 Norad 
1992/12 Agreement GON-GOM: Further energy sector development (EDM) Norad 
1993/ Time series 1993 and 2003 EDM data: Tariffs ME 
1994/12 Report: O Aproveitamento Hidro-Electrico de Cuamba Universidad 


Eduardo Mondlane 
1995/04 Review of the Electrcity sector & the support to the Sector by Norway and 


Sweden 
Norplan 


1995/12 Interconnection 275 kV MOZ-Swaziland: TOR for feasibility study, draft EDM 


1996/04 Completion document: Cuamba Small Hydropower Project Norad 
1996/11 Agreement EDM-Norconsult re. Commercialisation project in EDM EDM 
1996/11 EDM Project Memorandum: Alto Molocue-Gurue Transmission Line EDM 
1996/12 Project Document: UTIP Institutional support services UTIP 
1997/03 Contrato Programa GOM-EDM 1996-1998 MIREME-EDM 
1997/03 MOU between GOM and GORSA on Mepanda Uncua Mphanda Khuwa 
1997/05 Correspondance: Training Porgrams 1996/97 Norwegian 


Embassy Maputo 
1997/05 Project Document: DNE-UTIP-EDM Norplan? 
1997/06 Contract Agreement: EDM-Jacobsen Elektro EDM-Jacobsen 
1997/07 Electricity Law, english translation kpmg 
1997/10 Bevilningsdokument (BD): DNE Institutional Cooperation, New Phase Norad 


1997/11 Agreed Minutes: Annual meeting on Electricity Sector Norad 
1997/11 Progress Report: Cahora Bassa-Zimbabwe Interconnection Norconsult-


SwedPower 
1998/04 Contract MIREME-NVE re. Institutional cooperation MIREME 
1998/04 Strategic Plan for the Mozambique Energy Sector SAD-ELEC/EDRC 
1998/05 Annual report Power Sector EDM 
1998/06 Agreement GON-GOM on MOZ 006 ... Gurue transm. Norad 
1998/06 Bevilningsdokument (BD): Alto Molocue-Gurue Transmission Line Norad 
1998/06 Core consultancy services to UTIP, letter of invitation UTIP 
1998/06 Revision of Financial reporting and auditing MOZ042 Ernst&Young 
1998/11 Agreement GON-GOM: Alto Molocue-Gurue Transmission Line Norad 
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1999/02 Consulting Engineer for Alto Molocue-Gurue Norwegian 
Embassy Maputo 


1999/03 Final Report: Cahora Bassa-Zimbabwe Interconnection Norconsult-
SwedPower 


1999/07 Feasibility study on the specific training needs in the Southern African 
Power sector - Utility Capacity Enhancement Programme (UECEP) 


SADCC, TAU-
SADELEC 


1999/09 Agreement GON-GOM: Support to UTIP Norad 
1999/10 Corridor Sands Project, system planning EDM 
1999/11 Rural Electrification Porogramme Gurue towns and Surrounds - Baseline 


socio-economic study, final report 
Sustem Consultores 


2000/03 Contrato Programa GOM-EDM 2000-2002 MIREME-EDM 
2000/05 Contracts: Alto Molocue-Gurue Transmission Line EDM 
2000/06 Annual Report: Alto Molocue-Gurue Transmission Line EDM - Eco Partner 
2000/08 Evaluation of Feasibility study: Gurué-Cuamba-Lichinga Transmission 


Line Project 
NVE-Birka 


2001/01 Bevilningdokument: Institutional Support to National Directorate of Energy 
(DNE), Phase 2 


Norad 


2001/01 Bevilningsdokument: Gurué-Cuamba-Lichinga Transmission Line Project Norad 


2001/01 Evaluationof Swedish Support to the Power Sector SPM Consultants 
2001/03 Agreement GON-GOM-Addendum 3: Alto Molocue-Gurue Transmission 


Line 
Norad 


2001/06 Agreement GON-GOM: Gurué-Cuamba-Lichinga Transmission Line 
Project 


Norad 


2001/06 Annual Report 2000: Alto Molocue-Gurue Transmission Line EDM 
2001/07 Bevilningsdokument-Addendum 3: Alto Molocue-Gurue Transmission Line Norad 


2001/07 Notat: Alto Molocue-Gurue Transmission Line Norad 
2001/08 Comments of UTIP on World Commission on Dams UTIP 
2001/08 Rural Electrification Action Plan for Mozambique: Inception report SAD-ELEC 
2001/09 Project Document: Institutional Support to National Directorate of Energy 


(DNE) 2002-2004 
DNE 


2001/09 Strategy against HIV/AIDS EDM 
2001/10 Agreement Norway-Sweden: Gurué-Cuamba-Lichinga Transmission Line 


Project 
Norad 


2002/05 Annual Progress Report 2001-2002: Institutional Support to National 
Directorate of Energy (DNE) 


DNE 


2002/05 Final Report: Alto Molocue-Gurue Transmission Line EDM - Eco Partner 
2002/06 Addendum 3-Agreement DNE-NVE: Institutional cooperation DNE-NVE 
2002/08 Agreement GON-GOM: Institutional Support to National Directorate of 


Energy (DNE) 
Norad 


2002/09 Institutional Support to DNE, phase 2, kick-off meeting DNE 
2002/12 Project Document: Support to UTIP UTIP 
2003/11 Agreement GON-GOM, addendum no 2 on Support to UTIP Norwegian 


Embassy Maputo 
2003/12 Completion Document: Commodity Assistance MOZ021, Sector 


Programme Energy MOZ042, Commodity Assistance MOZ0099 
Norwegian 


Embassy Maputo 
2005/ EDM - Performance 1999-2004 EDM 
2005/ EDM Annual Report 2004 EDM 
2005/ EDM Statistical Report 2004 EDM UGDE 
2005/ Alignment, Harmonisation and Coordination in the Energy Sector, 


Mozambique. Final Report 
Scanteam


2006/ EDM Qualidade Técnica de Servico da Rede de Transporte 2005 EDM 
2006/02 Annual Progress Report 2005: Institutional Support to National Directorate 


of Energy (DNE) 
ME 


2006/12 Rural Electrification in Mozambique - Is it worth the investment? Ministry of Planning 
2007/03 Annual Progress Report 2006: Institutional Support to National Directorate 


of Energy (DNE), draft 
ME 


4 Evaluation of Norwegain Power-related Assistance  Annex 8 - Documents Consulted 







Nepal Project Documentation  


Date Title Author
1978/12 Annual Report: NEA - & Statement of Accounts 1977/78 NEA 


1980/12 Contract Norad-Tibet Mission: Andhikhola hydro electric project Norad 


1980/12 Contract Norad-Tibet Mission: Andhikhola hydron electric project  


1981/02 Agreement (proposed) HMG-UMN: Hydro power cooperation UMN 


1981/03 Brief description of AHREP UMN 


1981/05 AHREP propgress report no. 1 UMN 


1981/11 AHREP propgress report no. 2 UMN 


1981/11 Annual Report Butwal Power Company 2037/38 BPC 


1981/11 Annual Report Himal Hydro 2037/38 Himal Hydro 


1981/12 Terms of Reference for Andhikhola project management committee UMN 


1982/01 Feasibility study & design AHREP DCS Butwal 


1982/03 AHREP propgress report no.3 UMN 


1982/06 Agreement HMG-UMN on AHREP UMN 


1982/12 AHREP propgress report no.4 UMN 


1983/01 Andhikhola project plans 1983 & budgets UMN 


1983/06 AHREP propgress report no.5 UMN 


1983/09 AHREP headrace irrigation, prel. Feasibility report UMN 


1983/12 Andhikhola Irrigation project (in Norwegian) Norad 


1984/03 Andhikhola Water Use Optimisation Study UMN 


1984/06 Cooking in Nepal DCS Butwal 


1984/06 Norad investments in Andhikhola (in Norwegian) Tibetmisjon 


1985/09 Report: Irrigation programme 1984/85 UMN 


1985/12 AHREP: Review of Cost Estimate UMN 


1986/09 Investment in Andhikhola hydel and irrigation Norad 


1987/03 Request for assistance to Jhimruk project financing HMG 


1987/08 Cooperation in river engineering w. Tribh. University Tribhuvan Univers 


1988/01 Hydraulic model studies Jhimruk NEA 


1988/04 Notat: Model studies for Jhimruk (in Norwegian) Norad 


1988/11 Notat: Assistance on Jhimruk to Tibetmisjon Norad 
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1989/02 Agreement GON-HMG/MOWR: Jhimruk hydro electric and rural 
electrification project 


 


1989/02 Contract Norad-Tibetmisjon: Jhimruk hydro electric project Norad 


1990/04 Rural Electrification: The Andhi Khola Experience, seminar paper UMN 


1990/10 Nepal Hydraulic Research Laboratory: Status in Brief Institutt for 
vassbygging, NTH 


1990/11 Norad engasjement i Nepal pa kraftwerksektoren NVE 


1991/06 Agreement GON-HMG: Assistance for feasibility studies of small and 
medium size hydropower projects 


 


1991-05 Report: Hydropower activities of the UMN NVE 


1992/ Feasibility study of the Khimti Khola hydropower development, Terms of 
Reference for consultancy services 


 


1992/01 Evaluation of the environmental impacts of Jhimruk hydropower project NVE 


1992/03 BD: Khimti Feasibility study (in Norwegian) Norad 


1992/06 Agreement GON-HMG: Khimti Khola hydropower development  


1992/06 Agreement HMG-Butwal Power Company: Khimti feasibility study  


1992/06 Agreement HMG-Butwal Power Company: Nayapul-Kirne Road  


1992/07 Project Proposal: Design and testing of a regional training programme ICIMOD 


1992/08 Agreement GON-HMG on assistance on legislation on water resoueces 
development 


Norad 


1992/11 Memorandum: Jhimruk HEP - Status report Nov. 1992 NVE 


1992/12 Agreement Norad-ICIMOD-Design and testing of training programme  


1992/12 Electricity Act, 2049  


1993/01 Institutional issues related to the electricity sector. Seminar Kjell Haagensen 


1993/01 Jhimruk hydro electric+rural electrification project, progr report no. 16 HMG/UMN 


1993/02 Comments on Khimti feasibility study NVE 


1993/02 Jhimruk hydro electric and rural electrification project, financial statement 
and revised budget as of 15.7.92 


Butwal Power 
Company 


1993/03 Brief about ICIMOD: Desing and testing of a training programme on mini- 
and micro hydropower for mountain development in the Hindukush-
Himalayan region 


ICIMOD 


1993/04 Completion Report: Khimti hydropower feasibility study I-IV  


1993/08 Jhimruk hydro electric+rural electrification project, progr report no.18 HMG/UMN 


1994/01 A Synopsis of domestic-sector impacts at the Andhikhola Hydel and Rural 
Electrification Project... 


BPC, Nafziger Dale 


1994/02 BD: continuation of support to legislation in the electricity sector (in 
Norwegian) 


 


1994/03 AHREP: Plans and Results 1982-1992 UMN 


1994/11 Agreement Norad-NVE: Technical assistance within Energy and Water 
Resources sectors 


Norad-NVE 


1994/12 Jhimruk hydro electric+rural electrification project, progr. report no.23 HMG/UMN 
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1995/02 Agreement GON-HMG: continued assistance on legislation for the 
development of water power resources 


 


1995/03 Agreement GON-HMG: on continued assistance to legislation for water 
resources development 


 


1995/03 Dekknotat for bevilgning: Lovverk Vannkraft  


1995/03 Notat: Completion Report: Khimti hydropower feasibility study I-IV  


1995/03 Travel report: Legislation of the electricity sector + Khimti Khola project I.M. Bjoness 


1995/07 A socio economic benchmark survey report of Jhankre area HPL 


1995/08 Consolidated investment statement Jhimruk project BPC 


1996/01 Andhikhola irrigation project, detailed status report BPC hydroconsult 


1996/02 Agreement GON-HMG: Assistance for Development of water related 
legislation 


 


1996/02 Project Proposal: Capacity Building for Mini- and Micro hydropower 
development (regional) 


ICIMOD 


1996/04 Contract: EDC and NVE: Advisory services for development of water 
related legislation 


EDC-NVE 


1996/04 Contract: EDC/MOWR and NVE: Advisory services for development of 
water related legislation, Amendment No. 1 


EDC-NVE 


1996/05 Agreement BPC-Tibetmisjon: JHEREP II A BPC 


1996/05 BD: Capacity Building for Mini- and Micro hydropower development 
(regional) 


Norad 


1996/05 Jhimruk Hydro Electric and Rural Electrification Project NVE 


1996/06 Jhimruk - Plans for JHEREP II A UMN 


1996/07 Agreement Norad-Butwal Power Company: Nayapul-Kirne Road  


1996/07 Contract Norad-ICIMOD: Capacity Building for Mini- and Micro 
hydropower development (regional) phase II 


 


1996/07 Report: Water resources and energy legislation, semi-annual progress 
report 


NVE 


1996/11 MOU GON-HMG: Development Cooperation  


1997/ Report on Training in Jhimruk project UMN 


1997/01 Contract Norad-Tibetmisjon: JHEREP II A (in Norwegian) Norad 


1997/01 Khimti Review of headworks design Morrison Knudsen 
International, Inc 


1997/02 Report:  Capacity Building for Mini- and Micro hydropower development 
(regional) phase II, 1st progress report 


ICIMOD 


1997/03 Accumulated project accounts Jhimruk II A (in Norwegian) 1995/96 UMN 


1997/03 Agreement Norad-NHE regarding financial support for training of local 
empoyees and transfer of know-how....in connection with Khimti 


Norad 


1997/04 Agreement Norad-HPL on financial support for training of HPL's 
contractor's local project construciton workers in connection with Khimti I 


 


1997/04 Final budget JHEREP II A BPC 


1997/06 Futute Norwegian support to the energy sector in Nepal ECON 


1997/08 Annual Report: NEA - a year in review 1996/97 NEA 
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1997/11 Agreement Norad-ICIMOD: Design and testing of a regional training 
programme 


 


1997/12 Accumulated project accounts Jhimruk II A (in Norwegian) 1996/97 UMN/BPC 


1998/01 Report: Advisory services for development of water related legislation, 
draft final 


NVE 


1998/01 Report: Legal Framework related to hydropower development in Nepal NVE 


1998/06 Agreement GON-HMG: Compensation for damage of the Jhimruk 
hydropower plant 


 


1998/10 Report: Training Grant to NHE, No. 2 NHE 


1998/11 BD: Hydrolab pvt. ltd.  


1999/01 Contract Hydrolab-ICH Trondheim on Development plan for hydrolab  


1999/07 Agreement NoradStatkraft, on behal of construction consortium: Jiri-Palati 
road 


Norad 


1999/10 A look at the why and how of EDP's experience in Galyang DCS 


1999/10 BD: NPL-2940-IPPAN  


1999/12 Agreement Norad-Hydro lab: Financial assistance to institutional 
strengthening through cooperation with ICH 


 


2000/ BPC projected income and cash-flow  


2000/08 Annual Report: NEA - a year in review 1999/00 NEA 


2000/11 Khimti HEP, Staff training final report HPL 


2000/12 Tender for Butwal Power Company shares Interkraft Nepal 


2001/01 Khimti 1 socio-economic review #2, final report HPL 


2001/01 Report: the mission of DN to Nepal, Nov 2000 on NPL-024 DN 


2001/03 BD: Regulating and monitoring capacity building for environmental impact 
assessment of hydropower projects (in Norwegian) 


Norad 


2001/03 Independent Engineer's final environmental review report No.4, Khimti 
HEP 


Morrison Knudsen 
International, Inc 


2001/05 Proposed guarantees to Statkraft, ABB and Kvaerner for investment in 
HPL (Khimti I) 


MIGA 


2001/07 Agreed minutes: 3rd consultation meeting Norad and Hydrolab  


2001/08 Annual Report Himal Power Limited 2000/01 HPL 


2001/09 Donor activity data sheets ADB 


2001/09 Study for the promotion of electricity dsitribution by cooperatives, final 
report 


BPC 


2001/10 Future Norwegian Support to the Energy Sector in Nepal Econ 


2001/10 Proposal: Integrated Nepal Power system, transmission interconnection 
with India and power trading, institutional strengthening of IPPAN 


IPPAN 


2001/11 Agreement Norad-HPL on financial support for Jhankre rural electrification 
and development project, phase II 


 


2001/11 Letter: BPC privatisation Odd Hoftun 


2001/12 agreement GON-HMG: Capacity Building for EIA assessment of 
hydropower projects 
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2002/ Bid for rehabilitation of .... Jhimruk power plant (various documents in 
embassy archives) 


BPC 


2002/ Report on Technical and Finacial assessment of Jhimruk power plant 
(Damage) 


 


2002/01 Appraisal: Institutional cooperation WECS-NVE Norad 


2002/02 Contract MOPE-DN Norway: Regulating and monitoring capacity building 
for environmental impact assessment of hydropower projects 


 


2002/04 Handing over document of Jhimruk hydro electric and rural electrification 
project 


BPC 


2002/05 Minutes: board meeting No 26 of Hydro Consult  


2002/06 Memo: BPC-privatisation Kjell Haagensen 


2002/08 Annual Report: NEA - a year in review 2001/02 NEA 


2002/10 BD: Feasibility study Upper Tamakoshi hydroelectric project  


2002/10 Damage at headworks of Khimti I power plant at Palati HPL 


2002/11 Agreement GON-HMG: Compensation for rehab. Costs Jhimruk 
hydropower plant 


 


2002/12 BD: Rehabilitation of Jhimruk power plant  


2002/12 Project Management Plan: WECS institutional development project 2003-
2008 


 


2003/ Agreement GON-HMG: assistance for the feasibility study of Upper 
Tamakoshi hydrolectric project 


 


2003/ An introduction to Andhikhola hydroelectric centre BPC 


2003/ Himal Hydro Silver Jubilee 1978-2003 Himal Hydro 


2003/ Project Work Plan 2003: Regulating and monitoring capacity building for 
environmental impact assessment of hydropower projects 


 


2003/02 Minutes: Meeting NEA-NVE on the Upper Tanakoshi Hydropower project 
development 


 


2003/03 Inception report: Regulating and monitoring capacity building for 
environmental impact assessment of hydropower projects 


HMG-MOPE 


2003/03 Review of Hydrolab NCG 


2003/04 Appraisal report: Assistance for feasibility of small and medium sized 
hydropower projects 


 


2003/06 Agreement GON-HMG: Support to rural electrification/micro hydro AEPC  


2003/06 Financing of IPPAN's activities 2003-05 IPPAN 


2003/06 Letter: Financial assistance for IPPAN activities 2003-2005  


2003/06 Report: Evaluation of Jhimruk Industrial Development Centre JIDCO, final 
report 


Hydro consult 


2003/07 Hydro Lab Balance sheet & profit and income statement 2002/03 Hydro Lab 


2003/08 Minutes of semi-annual meeting: Regulating and monitoring capacity 
building for environmental impact assessment of hydropower projects 


HMG-MOPE 


2003/11 Application for support for training and Technology transfer BPC 


2004/ Report: Regulating and monitoring capacity building for environmental 
impact assessment of hydropower projects, Progress report II (2003-04) 


HMG-MOPE 


2004/01 Agreement GON-HMG: Assistance for feasibility of small and medium 
sized hydropower projects 
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2004/01 Mandate for the annual meeting: Norwegian project on EIA DN 


2004/02 Internal seminar on review of existing policies related to hydropower IPPAN 


2004/03 Draft Agenda semi-annual meeting: Feasibility study Upper Tamakoshi 
hydroelectric project 


 


2004/03 Upper Tamakoshi hydroelectric project: Present status  


2004/07 Hydro Lab Balance sheet & income statement 2003/04 Hydro Lab 


2004/08 Annual Report: Butwal Power Company, BPC, 2003/04 BPC 


2004/11 Feasibility Study of Upper Tamakoshi Hydroelectric Project, Phase II - 
Environmental Impact Assessment Report, main draft report 


NEA-Norconsult 


2004/11 Mid-term review of Jhankre Rural Electrification and Development Project  
( JREDP), Phase II 


Scanteam 


2004/12 Feasibility Study of Upper Tama Koshi Hydroelectric project, Draft Final 
Report, (parts only) 


Norconsult 


2004/12 Review of Regulating and Monitoring Capacity Building for EIA of 
hydropower projects 


NCG 


2004/12 REVIEW of NPL-024: Regulating and Monitoring Capacity Building for 
Environmental Impact Assessment of Hydropower Projects in Nepal, Final 
Report. 


NCG 


2004-06 Balance sheet & P + L accounts Hydro Lab, time series Hydro Lab 


2005/ Hydro Lab brochure Hydro Lab 


2005/04 Study of optimal release and required mitigation measures for 
downstream water users of Jhimruk HEP 


BPC 


2005/05 Upper Tamakoshi Hydroelectric Project Feasibikity Study, Exec Summary NEA 


2005/06 Business Plan 2062/63 (2005/06) BPC 


2005/06 Tariff proposal 2062/63 BPC 


2005/07 Hydro Lab Balance sheet & income statement 2004/05 Hydro Lab 


2005/08 Annual Report Himal Power Limited 2004/05 HPL 


2005/08 Annual Report: Butwal Power Company, BPC, 2004/05 BPC 


2006/ Appraisal report on Hydrolab  


2006/ Statistical Pocket Book Nepal NPC-CBS 


2006/02 Review of ESPS, Final report Danida/Norad 


2006/02 Review of Energy Sector Assistance Programme, final report Danida/Norad 


2006/05 Appraisal of R&D project of Hydro Lab  


2006/07 Hydro Lab Balance sheet & income statement 2005/06 Hydro Lab 


2006/08 Annual Report: NEA - a year in review 2005/06 NEA 


2006/08 Project Document - 1 Jhimruk downstream mitigation project BPC 


2006/08 Project Document - 2 Rural Electrification and Expansion project 
Andhikhola and Jhimruk 


BPC 


2006/09 A guide to Envrionmental Auditing of Hydropower projects MOEST/DN 
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2006/09 A guide to Envrionmental Management Plan of  Hydropower Projects MOEST/DN 


2006/09 A guide to Envrionmental Monitoring of Hydropower projects MOEST/DN 


2006/09 A guide to Streamlining of Envrionmental Impact Assessment Approval 
Process 


MOEST/DN 


2006/09 A Handbook on Licensing and Envrionment Assessment Process for 
Hydropower Development in Nepal 


MOEST/DN 


2007/03 JREDP II Completion Report HPL 


 
Other documents  


Date Title Author
1982/11 Issues in SADCC Energy Planning Zimbabwe seminar 
1983/ Kontrakt med NORAD om Utarbeidelse  av Terms of Refwerebnce for 


Studie om utdanning inne El-forsyningen i SADCC inkl. Etablering av 
midlertidige kontorlokaler  for Energisekretarieatet for SADC. Oslo, 
Norconsult.  


Norconsult 


1983/06 Opportunity Study of the Energy Secretariat, SADACC in Luanda, Angola Norconsult 


1983/08 SADCC Energi Prosjekter Norad 
1983/09 Contract Norconsult Norad on TAU SADCC  Norad 
1984/12 Proceedings: Cooperation between Electricity Utilities in the SADCC 


Region 
SADCC 


1985/ Proceedings: Energy Planning in the SADCC Region SADCC 
1985/ TA to TAU, Energy Sector SADCC, 3rd progress report Norconsult 
1985/ TA to TAU, Energy Sector SADCC, 4th progress report Norconsult 
1986/ TA to TAU, Energy Sector SADCC, 1st progress report Norconsult 
1986/ 'Let's build agricultural producer cooperatives'. Socialist agricultural 


development strategy in Mozambique, 1975-1983. Toronto, Canada: 
University of Toronto, Canada. 


Bowen, Merle 
Luanne 


1986/05 Agreement GON-GOM-GOZIB Norad 
1986/06 TOR for the Norwegian Dev. Cooperation Program to TAU Norconsult/NORAD 
1987/ Infrastructure development in an insurgency environment (Angola, 


Mozambique). P.h.D. Catholic University of America. 
Purinton, Lucian 


Bradbury, II 
1989/01 Project Review of the Norwegian Dev. Coop Programme to TAU GICON 
1990/01 Evaluation of the SADCC Energy Sector and Administrative Unit, TAU, 


SADCC 
World Bank/UNDP 


1992/12 Electricity Act, 2049 HMG 
1992/12 Water Resources Act, 2049 HMG 
1993/ Annual Review and Planning Meeting 1993. Oslo, Technical and 


Administrative Unit SADCC Energy Sector 
TAU/Norad 


1993/04 Annual Review and Planning Meeting TAU Norad-TAU 
1993/09 Project Review of the Norwegian Dev. Coop Programme to TAU, SADCC GICON 
1994/ Hovedprinsipper for Norads innsatser pa energisektoren Norad 
1994/ Privatization Act, 2050 HMG 
1994/04 Agreed Minutes: Annual Review Planning Meeting 1994 SADCC-TAU TAU 
1994/05 Review and Evaluation of TAU External Training Programme 1991-1994 SADCC, TAU 


1995/ O&M sustainability A Case Study on Marsyandi Hydel Project, Nepal  
1995/ Marsyangdi Hydel - O&M sustainability case study Ratna Pustak 


Bhandar 
1995/ Sustainable Development of Small Hydropower in Nepal CETS-FES 
1995/ A Review of the Electricity Sector in Mozambique and support to the Sector 


by Norway and Sweden. 
Sida, Norad. 


1995/ A Electricidade de Moçambique e o problema das minas na região sul do 
país. Arquivo. Boletim do Arquivo Histórico de Moçambique, (10 (special 
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A3.1  Introduction 
Nepal is situated along the Himalayan range, squeezed between China and India. It stretches about 850 
km from East to West, and between 150 to 250 km from South to North, and covers an area of about 
147.000 km2. The settlement structure is mainly rural, with few cities, perhaps 20 towns, and 
thousands of villages in the middle hills. The main source of livelihood is subsistence agriculture.  


Fig. A3- 1: Map of Nepal 


Poverty is widespread, and increasing from East to West.   


d the century-old system of rule by hereditary premiers and 


 the revolution and opening of the country in the early fifties, led to the 


A3.1.1 Political History 
In 1951, the Nepalese monarch ende
instituted a cabinet system of government. However, this first experiment at democracy was 
abandoned 1960 in favour of the one-party Panchayat system that factually gave absolute powers to 
the monarch. Reforms in 1990 established a multiparty democracy within the framework of a 
constitutional monarchy. A Maoist insurgency, launched in 1996, gained traction and threatened to 
bring down the regime, especially after a negotiated cease-fire between the Maoists and government 
forces broke down in August 2003. In 2001, the crown prince massacred ten members of the royal 
family, including the king and queen. In October 2002, the new king dismissed the prime minister and 
his cabinet for "incompetence" after they dissolved the parliament and were subsequently unable to 
hold elections because of the ongoing insurgency. While stopping short of re-establishing parliament, 
the king in June 2004 reinstated the most recently elected prime minister who formed a four-party 
coalition government. Citing dissatisfaction with the government's lack of progress in addressing the 
Maoist insurgency and corruption, the king in February 2005 dissolved the government, declared a 
state of emergency, imprisoned party leaders, and assumed power. His government subsequently 
released party leaders and officially ended the state of emergency in May 2005, but the monarch 
retained absolute power until April 2006. After three weeks of mass protests organized by the seven-
party opposition and the Maoists, the king allowed parliament to reconvene on 28 April 2006. 
Following the November 2006 peace accord between the government and the Maoists, an interim 
constitution was promulgated and the Maoists were allowed to enter parliament in mid-January 2007. 
Constituent elections were planned for June 2007, but had to be further postponed. 


A3.1.2 Context 
New opportunities linked to
founding of the United Mission to Nepal as an international, interdenominational mission. The 
decision was based on an invitation by His Majesty's Government of Nepal to open a hospital in 
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Tansen and to start Women's and Children's welfare clinics in the Kathmandu Valley. In September 
1954, medical work began in Tansen, incidentally in the area of the later Andhi Khola project, in a 
rented house in the bazaar. Soon plans were made for building a larger Tansen Hospital, and work 
expanded to include community health, agriculture, and other activities. The building of the new 
hospital made progress at a low pace because of the difficulty in finding skilled workers. Odd Hoftun, 
who led the construction work, had a vision for educating young Nepalese in technical skills and 
utilising the hydropower potential of Nepal's rivers to create opportunities for small businesses. He 
managed to raise support from his home country Norway, and brought 176 tons of equipment to 
Butwal in 1964. This was the beginning of United Mission to Nepal (UMN's) Engineering and 
Industrial Development work. Tinau Hydropower plant was built and commissioned in 1970, and the 
Butwal Technical Institute established. In 1966, Butwal Power Company was formed, first to operate 
diesel generators in Butwal, and later to build and operate the Tinau Khola Hydro Electric Project 
(HEP). This was the first of a series of companies founded by UMN2. 


For Norwegian development cooperation, the support to UMN was the entry to the power sector. 


A3.1.2.1 Economic Situation 
Nepal is a t developed countries in the world with almost one-third of its 


t, the Gross National Income (GNI) over time gives an indication. It 


Nepal 1980 1990 2000 2005 


While it remained focused on UMN activities for many years, the assistance portfolio gradually 
expanded to include other stakeholders. However, a strategy to provide assistance to hydropower 
development was maintained throughout the period of more than 40 years.  


mong the poorest and leas
population living below the poverty line. Agriculture is the mainstay of the economy, providing a 
livelihood for three-fourths of the population and accounting for 38% of GDP. Industrial activity 
mainly involves the processing of agricultural produce including jute, sugarcane, tobacco, and grain. 
Security concerns relating to the Maoist conflict have led to a decrease in tourism, a key source of 
foreign exchange. Nepal has considerable scope for exploiting its potential in hydropower and 
tourism, areas of recent foreign investment interest. However, the optimism of the early Nineties has 
been thwarted by uncertainty related to increasing insurgent disturbance. Prospects for foreign trade or 
investment in other sectors will remain poor, however, because of the small size of the economy, its 
technological backwardness, its remoteness, its landlocked geographic location, its civil strife, and its 
susceptibility to natural disaster. 


In terms of economic developmen
trebled in 25 years, but still holds rank 127 only, next to Uganda. 


GNI per capita (USD-PPP3) 440 840 1,340 1,560 


T  oss National me4 


3.1.2.2 Brief on the Power Sector 
Electricity small hydro schemes were built in the Kathmandu valley 


ld after 1950. Russia provided finance 
and expertise to build the  2.4 MW Panauti hydro electric project (HEP) in 1958, followed by Trisuli 


                                                     


able A3- 1: Development of Gr  Inco


 


A
 has a long history in Nepal. Two 


early in the previous century, using equipment from the UK. The first, Pharping HEP (0.5 MW) was 
commissioned 1912. It supplied power to a few buildings only in the Kathmandu valley, and power 
was used exclusively for lighting. The second, Sundarijal, also about half a MW, was built about 25 
years later, and it supplied power also to some small industries. 


A modern era broke when Nepal was opened to the outside wor


 


 
2 From the UMN website: http://www.umn.org np/main.php?m=history&a=index#begin  
3 Relative PPP (purchase power parity) refers to rates of changes of price levels, that is, inflation rates.  USD-


PPP is comparable over time and between different countries. 
4 See Global Virtual University: http://globalis.gvu.unu.edu/indicator detail.cfm?country=NP&indicatorid=140  
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HEP (24 MW) sponsored by India, in 1967. China built the Sunkosi HEP (10 MW) 1972. Hence, by 
the early Seventies, Nepal was in possession of about 35 MW of hydro generating capacity. This 
supplied the “national grid”, largely the Kathmandu valley. Industrial towns in the Southern Terai 
areas, such as Biratnagar, Janakpur, Hetaura and Butwal, were supplied from diesel generating units, 
or across the border from India. In Butwal, diesel power was gradually replaced with power from the 
Norwegian financed Tinau Khola HEP (1970). 


The national grid started to take shape slowly, and the Nepal Electricity Authority (NEA) was formed 
1978 by merging the previous Electricity Corporation and the Electricity Department of the 


 


Government. Nationwide electricity consumption grew steadily and at an accelerating rate from about 
205 GWh in 1980 to more than 2.000 GWh in 2006. This represents a tenfold increase in a 25 year 
period. The illustration below shows this development. Incidentally, it is widely believed in the sector 
that growth is suppressed, for two reasons. Firstly, the Maoist insurgency has held back economic 
activity in general since the mid-nineties. Secondly, adding new generating capacity is delayed, and 
this resulted at several stages in load shedding5, i.e. not all demand could be met at all times. Today, 
available generating capacity is estimated at 500 MW (2005/06), and import from India about 90 MW. 
an estimated average 100 MW could not be supplied at peak times during the dry season 2006/2007, 
because dry season generating capacity is considerably lower. 
Fig. A3- 2: Nepal: Development of Annual Electricity Consumption 
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able A3- 2 acterising Sec: Features and Char tor Indi


 


 
5 The term load shedding is used to describe the practice of cutting supply for a number of hours every week, to 


a part of the consumers, on a rotating basis, when total demand exceeds total supply capacity. 
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A3.2  Overall Power Sector Assistance 
Nepal has received assistance to the power sector from its neighbours India and China, and from many 
international bilateral and multi-lateral donors. There is no source of systematic information on 
assistance volumes over time. However, extensive reading and research resulted in an informed 
estimate of 1.2 billion USD of assistance to the power sector over the past 25 years. Assistance has 
been provided by more than 20 donors and finance institutions. 


A3.2.1 Major Donor Activities 
Traditionally, bilateral donors sponsored the development of small and medium scale hydropower 
schemes by providing technical assistance and finance, often as tied aid. 


• India: 24 MW Trisuli HEP in 1958 
• Russia: 2.4 MW Panauti HEP in 1962 
• England: 0.5 MW Pharping HEP rehabilitation in 1964 
• India: 1 MW Phewa HEP in Pokhara 1967 
• China: 10 MW Sunkosi HEP in 1972 
• India: 16 MW Gandak HEP in 1979 
• Japan: 60 MW Kulekhani 1 HEP in 1981 
• India: 14 MW Devighat HEP in 1984 
• Yugoslavia: 0.2 MW Doti HEP in 1987 
• China: 1.5 MW Seti HEP in 1989 
• Switzerland: 0.4 MW Salleri HEP in  1989 
• Japan: 32 MW Kulekhani 2 storage HEP in 1989 
• Austria: 0.6 MW Namche HEP in 1990 
• Korea: 15 MW Modikhola HEP, approximately 1992. 


With the exception of the mini projects Salleri and Namche, where local ownership was achieved, all 
projects were built for the owner NEA. Later and larger hydro schemes were then financed by several 
multilateral financing institutions, such as the Marsyangdi HEP with 75 MW in 1989, and the Kali 
Gandaki “A” HEP with 144 MW in 2004. 


Other donor activities in the power sector include: 


• Transmission system rehabilitation and expansion, with ADB finance, at present in the 7th power 
development project. 


• Sector re-structuring and NEA unbundling, with ADB finance 
• Small hydro development promotion in the private sector financed by Germany 
• Rural and renewable energy promotion, financed by Danida, Netherlands, UNDP, World Bank 


and Norway. 
• Medium Hydro Power Development Fund (PDF), sponsored by the World Bank 


A3.2.2 Norwegian Assistance 
Norway has supported power sector development in Nepal as early as 1965, when finance was 
provided for the 1 MW Tinau Khola hydroelectric project, implemented by UMN. The present 
evaluation however, covers the period from 1980 to 2006, which means that earlier grants are not 
included in the presentation of total aid.  


Overall Norwegian power related assistance to Nepal 


Date Agreement Title Amount  
NOK 


1982/06 Agreement HMG-UMN on AHREP 9,400,000
1983/12 Stötte til irrigasjonsanlegg, Andhi Khola irrigation system 1,928,000
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Overall Norwegian power related assistance to Nepal 
Amount  Date Agreement Title 


NOK 
1989/02 Agreement GON-HMG/MOWR: Jhimruk JHEREP 130,000,000
1992/06 Agreement GON-HMG: Khimti Khola HEP - Feasibility study 3,780,000


1992/08 Agreement GON-HMG: Assistance on legislation for the development of 
water power resources 750,000


1992/12 Agreement Norad-ICIMOD-Design and testing of training programme 2,900,000


1996/02 Agreement GON-HMG: Assistance for Development of water related 
legislation 2,000,000


1996/07 Agreement Norad-ICIMOD: Capacity Building in Mini and Micro 
hydropower development, phase 2 2,800,000


1997/01 Contract Norad-NHAM, Jhimruk JHEREP IIA 4,748,510


1997/03 Agreement Norad-NHE on financial support for training of local 
employees and transfer of know-how, in connection with Khimti I 1,860,000


1997/04 Agreement Norad-HPL on financial support for training of HPL's 
contractor's local project construction workers in connection with Khimti I 3,102,000


1999/07 Agreement Norad-Statkraft, construction consortium: Jiri-Palati road 530,400


1999/12 Agreement Norad-Hydro lab: Financial assistance to institutional 
strengthening through coop. with ICH 7,400,000


2001/11 Agreement Norad-HPL on financial support for Jhankre JREDP 15,800,000
2001/12 agreement GON-HMG: Capacity Building for EIA assessment HEP 5,650,000
2001/12 Environmental impact assistance MOPE 5,452,000
2002/11 Agreement GON-HMG: Compensation for rehab. Costs Jhimruk HEP 22,200,000
2003/ Agreement GON-HMG: Support to rural electrification AEPC – ESAP 12,000,000
2003/ IPPAN Support, Phase I 150,000
2003/05 Agreement GON-HMG: assistance for the feasibility study UTK HEP 14,600,000
2004/ ESAP bridging phase 6,750,000
2004/01 Agreement GON-HMG: Assistance for feasibility of small & medium HEPs 2,500,000
2004/03 Training program BPC 1,346,000
2004/04 Training program REEs GTZ 91,000
2005/ Training in Hydropower for Media... 183,632
2005/11 Training in hydropower for Media and REEs 195,000
2006/ Agreement Norad-Hydro lab: Financial asst., cooperation with ICH, Ph 2 1,000,000
2006/03 IPPAN Support, Phase II 183,000
2006/06 Mitigation and fisheries 1,000,000
2006/08 Phase II of capacity building General Manager BPC 434,000
2006/08 Training rural based electrification 301,000
2006/11 Irrigation and rural electrification BPC 1,500,000
2006/11 Bridging Phase II ESAP 10,000,000
2006/11 Generator Workshop training NHE 325,000
  Total volume identified (NOK) 272,859,542


Table A3- 3: Major items of Norwegian Assistance disbursed to Nepal’s Power Sector, 1982-2006 
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In the period covered, Norway has disbursed nearly 310 million NOK6 at current value to Nepal, 
according to actual disbursement statistics. On this basis, the estimated share of Norway in total power 
sector assistance is nearly 7%. This indicates that the above table is not entirely complete. However, 
the table is fairly representative of overall Norwegian aid.  


On average, disbursement has amounted to NOK 11.4 million on average per year, with considerable 
variation in actual yearly disbursements. 


Disbursements Nepal: Million NOK
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Fig. A3- 3: Annual Disbursements of Norway to Nepal Power Sector 


A3.2.3 Evaluated Interventions in Nepal  
Interventions included in the evaluation are listed below. 


• Andhi Khola 5.1 MW AHREP 
• Jhimruk Khola 12.3 MW , JHEREP, including later mitigation & rehabilitation 
• Khimti Khola 60 MW Hydro Electric Project: Assistance to rural electrification (Jhankre) 
• Assistance to the Ministry of Water Resources (MOWR) on legislation 
• Hydro Lab pvt. Ltd. Research laboratory 
• Khimti Khola 60 MW Hydro Electric Project 1990-1995: Assistance to training of personnel 
• Fellowship Programme: Education of Professionals 
• Butwal Power Company (BPC) privatisation 
• Khimti Khola 60 MW: Feasibility Study 


Total spending for evaluated interventions has amounted to a total disbursement of nearly NOK 204 
million. Hence, money-wise, about two thirds are included in the evaluation. 


                                                      


 
6 To be able to relate to total donor assistance, an exchange rate of NOK/USD of 7.20 is used, i.e. MUSD 79.20. 
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Very directly in the early years, and also indirectly in later and recent years, Norway has assisted in 
implementing infrastructure projects, more specifically hydropower development. In retrospect, it 
becomes apparent that a bottom-up approach was followed consequently. It all started with the plan to 
supply the fledgling industries in Butwal with electricity generated from the potential of the nearby 
Tinau Khola. The hydropower scheme was commissioned gradually from 1970 onwards till it reached 
its full capacity of one Mega Watt in 1978. This first project of United Mission to Nepal was 
implemented before the time covered by the present evaluation. However, it may be seen as the first 
step of an expanding development effort covering more than 40 years. The interventions selected for 
evaluation broadly cover the past 25 years and fit smoothly into a logical whole. This can be said to 
apply to all interventions, with somewhat varying success, not only those summarized here. 


CASE STUDIES 


A3.3  Andhi Khola Hydro Electric and Rural Electrification 
Project (AHREP) 


The districts of Palpa in the South and Syangja to the North, lying between the major towns of Butwal 
and Pokhara are among the most densely populated in Nepal. Population pressure is rising, and this 
has an adverse effect on the land and water resources of the area. As early as 1980, forest cover had 
largely disappeared, and land degradation was proceeding at an alarming rate. 


UMN launched an integrated district development programme with the purpose of reducing the 
pressure on the available natural resources. An electrification scheme and irrigation facilities were 
conceived to constitute the main infrastructure for district development, while road access already 
existed. 


At a point near Galyang Bazaar, about 80 km South of Pokhara on the Siddhartha Rajmarg motor road 
connecting Pokhara with Butwal and the Indian border, the Kali Gandaki river comers within 2 
kilometres of one of its tributaries, the Andhi Khola. The difference in water levels between the two 
rivers at Galyang Bazaar is nearly 250 meters, due to the fact that the Andhi Khola must flow another 
65 km to reach its confluence with the Kali Gandaki. Such topography is considered ideal for 
hydropower development.  


A3.3.1 Project Description 
The AHREP is taking advantage of the particular topography mentioned. It exploits the existing power 
potential as part of an integrated rural development project in North Palpa and South Syangja districts 
of Nepal. 


Water is diverted from the Andhi Khola about 1 km upstream of Galyang Bazaar with a weir of six 
meters height. A maximum flow of water of 2.7 m3/s is diverted from the Andhi Khola, and is taken 
through a 1.340 m long headrace tunnel to the South side of the Galyang ridge to a surge tank with 
penstock intake at the top of a 240 m deep vertical shaft leading to an underground power house. 
Three Pelton turbine generator units, each with a capacity of 1.7 MW are fed with the high pressure 
supply, and after passing through the turbines water is exhausted to a 1.040 m long tailrace tunnel to 
the Kali Gandaki. In addition to the water required for electricity generation, up to 1.3 m3/s of water is 
supplied through the headrace tunnel for irrigation of land in the vicinity of the power house drop 
shaft. The main features of the hydropower scheme are summarized in the “results” section. 


Rural electrification is achieved through 33 kV transmission lines that interconnect with the gird of 
NEA, and a low tension distribution network. Rural electrification was started in July 1991 and since 
then it has been going on continuously. In the initial phase, rural electrification was intended to be 
extended to an approximately 10 km wide belt along the planned transmission line.  


Norway’s financial assistance, including the irrigation scheme, has amounted to about NOK 21 
million. 
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A3.3.1.1 Objectives 
UMN’s overarching district development aims at the conservation of natural resources, in particular 
land and water. A major component in this endeavour is the hydro electric project. The main 
objectives of the Andhi Khola Hydroelectric Centre (as it came to be called later), are: 


• Generation of electric power. 
• Electrifying the different areas of Syangja and Palpa districts. 
• Trying out new methods and technologies suitable for rural electrification in the rural 


areas. 
• Promote safe and efficient end uses of electricity e.g. electric cooking, rural industries 


Planning and construction of the hydro plant 
Planning and costing of construction was done on the basis of the 1981 preliminary design of the 
scheme. At that time, geological investigation was very superficial and limited, but construction time 
was optimistically estimated at five years. 


However, even preparatory work, in particular negotiating an agreement with the government of 
Nepal, required a long time. Construction actually started with a two years delay. The condition of 
rock became known only when digging started in various places. Fault zones were met that were very 
difficult to deal with, and numerous further delays were caused. 


By the end of 1985 it was clear that cost overruns were massive, and an exercise of revised costing 
took place. Even at that stage however, a number of uncertainties remained, mostly related to rock 
conditions as tunnelling progressed, and related engineering measures required, and its cost. 
Numerous other unexpected cost elements can be mentioned, and these illustrate the integrated 
approach taken. 


• It was planned to provide a water supply scheme for the construction workers at the power house 
and drop-shaft site. It turned out that a suitable water source was further away than expected, and 
since the fast growing Galyang bazaar is very close to the construction site, it was decided in the 
end to include the bazaar in the water supply. Both factors increasing costs, which were however, 
only partly required to be covered by AHREP. 


• By constructing a small 20 kW micro hydro scheme in a rivulet close to the construction site, it 
was intended to save on costs for the operation of diesel generators. However, the scheme was 
beset by landslides on the head race canal. This increased costs, and reduced the expected cost 
savings. 


• The planned irrigation project, even though it was financed 
separately, required that the head race tunnel be increased in size. 
Tunnel lining in poor rock bears rapidly increasing costs with 
increasing size, and this needed to be borne by the project. 


• As part of the integrated approach, manufacturing of transmission 
poles and lattice towers was set up in Butwal. AHREP helped 
this industry to get started by placing a large order for poles at a 
price somewhat higher than what would have been possible on 
the open market. 


• A ropeway of one km length was constructed to move materials 
between the main construction site and the tailrace outlet on the 
Gandak river. This was done in a more elaborate manner than 
originally planned, in order to demonstrate this means of 
transportation to the general public, as a development measure. 


 
 Fig. A3- 4: Vertical shaft AHREP* 


*Source: BPC web site at http://www.bpc.com np/achievement.php#3 
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• Himal Hydro and General Construction pvt. ltd. (another UMN initiated firm), was given the 
construction contract for AHREP, despite the fact that it lacked relevant experience. Again, this 
was part of the integrated development approach, where learning and gaining experience was 
valued more than absolute cost efficiency. When Himal Hydro ran into trouble with technical 
problems due to poor rock, AHREP agreed to raise the overhead charge from 18 to 24%. This 
increased cost of the project, but was of crucial help to Himal Hydro. 


• In a similar way, AHREP supported the fledgling Nepal Hydro and Electric p. ltd. (NHE) Which 
was assigned the task of overhauling all second-hand equipment from Norway, and installing it in 
Andhi Khola7. The overhauling part was originally planned to be done in Norway, and costing 
done on that basis. NHE did the job more than seven years later than planned, with a slight cost 
overrun. 


With construction cost uncertainties mentioned above, and numerous other cost elements exceeding 
original plans, doubling of total costs, at the minimum, was now expected. 


Parallel to power plant construction, transmission lines were built, first from Tansen to Galyang, to 
supply construction power (1988), and then from Galyang to Syangja bazaar to the North, to which 
power supply began at the end of 1989. 


Power plant construction was essentially completed in June 1990. Commercial operation started a year 
later in July 1991, about five years later than originally planned. Since then, for the past 15 years, the 
power plant has been in operation at a load factor generally above 80%, with insignificant 
interruptions. The value of energy sold to NEA has reached almost 800 million NPR in this period, an 
amount about 10 times the initial investment. During the same period, energy worth about 500 million 
NPR was distributed locally. 


Rural electrification was started in earnest after 1991, reaching about 1,000 consumers with 
Norwegian funding in 1993. With BPC’s own resources, but also with funding from USAID, rural 
electrification was continued through the years, reaching 20,400 consumers by the end of 2006. 


A3.3.1.2 


                                                     


Concepts in rural electrification 
In summary, the approach developed to achieve the stated objectives in rural electrification, contains 
five points. 


• Use of 1 kV distribution voltage 
• Development and use of low wattage electric cookers “bijuli deckchi” 
• Use of low cost, ready-board house wiring, “tayari wiring” 
• Use of non-metered house connections, using “cut-out” current limiting devices 
• Formation and implementation of user’s organizations. 


Distribution system 1 kV 
For sparsely populated rural areas of Nepal, 1 kV distribution lines were said to have the following 
advantages over 400 V lines: 


– Range is approximately 5 km as against approximately 1.5 km for a 400 V line; 
– Voltage drop and losses are less; 
– One person can carry small lightweight 1/0.23 kV transformers supplying a group of houses 


(huts) with very low demands; 
– Cost of the lines is the same, and the same hardware can be used. 


 


 
7 Andhi Khola simply means Andhi river. The term is often used to denote the project area of the AHREP 


15 Evaluation of Norwegain Power-related Assistance  Annex 3 - Case Studies Nepal 







Tayari Wiring (Readymade Wiring) 
It was considered to be of interest to re-think conventional house wiring, and come up with a lower-
cost pre-fabricated solution: 


– Simple prefabricated wiring system, 
– Good quality double insulated wire, 
– Joints soldered and fabricated under company’s supervision, 
– Simple to manufacture and easy to install, 
– Easy to modify and extend, cost effective and safe. 


Bijuli Dekchi (Low wattage electric cookers) 
The concept is to use low-cost or free off-peak power to store heat for cooking, in a specially 
developed device, modelled after Norwegian early century storage cookers: 


– Low wattage (200 watts) rating; 
– Alternative to firewood and clean cooking environment, 
– Capacities: 2. 4 & 8 litres. 


Non-metered consumers 
A cut-out device, which cuts off the supply when the subscribed current maximum is exceeded. There 
is only a fixed demand charge for these consumers. Cut-out devices used are in the range from 25 watt 
to 800 watt. This constitutes technology transfer from Norway, including donated second-hand 
hardware in large numbers, that was used in Norwegian rural electrification in the first half of the last 
century. Non-metered connections were considered for the poorer households because of lower cost. 


Users’ Organizations (UOs) 
To organize people to contribute voluntary labour and locally available materials for construction, 
operation and maintenance of rural electrification network. Public participation is one of the principle 
concepts of BPC to carry out rural electrification activities on an efficient, effective and cost economic 
basis. The following advantages were perceived: 


–   Reduces line construction costs; 


–   Reduces administrative burden on the electric utility; 


–   Decentralizes line operation and maintenance responsibilities, 


–   Helps to unite the local community. 


Procedures for Electrification 
– Identification of areas is done through preliminary visits by AHREC staff and by contacts 


with the community through exchange of letters and informal discussions. 


– Feasibility studies aim to ascertain whether the proposed electrification scheme is feasible 
and on what conditions. This study also contains the design of the system and a cost 
estimate. 


– Discussions with the community are initiated with representatives of the community. BPC 
informs the community about its conditions for electrification of their area. These 
conditions mainly involve contribution of the community through the UO and kind towards 
the building the system and maintaining it. Concerns or suggestions of the UO are also 
taken in to consideration. Subject to successful discussions an agreement is signed with UO. 


– Detailed design, line routing & line erection: This is done with mutual agreement. The main 
and branch lines are then constructed with unskilled labour and local material contributed 
by the UO. 


– Motivation: Motivators are sent to the area to inform the people about safety and end uses 
of electricity by visiting houses and public meetings. This is not in use compulsorily. 
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– Hook up of houses is then carried out. During this activity, local persons nominated by the 
UO are given training; Among the persons trained servicemen are selected for the operation 
of the distribution system mainly for the replacement of fuses in cut-out devices and the 
revenue collection. 


A3.3.1.3 


A3.3.2.1 


                                                     


Irrigation and other Facilities 
The development of a head race irrigation scheme was an important part in the conceived project. It 
provided irrigation for 300 ha with water from the power plant head race (Major Norad funding: NPR 
16 million of a total of NPR 24 million).  


A drinking water and sanitation programme was also made part of the project. The description of 
19838 said: “The project will aid the local communities in the area to plan, build and maintain their 
own drinking water and sanitation systems. The water systems will mainly be spring improvements 
and gravity pipelines, and the sanitation improvements will be pit latrines. The objectives are: - to 
provide adequate drinking water and initiate basic sanitation practices, to decrease the incidence of 
water borne and faecal contamination-caused disease, to increase the productivity of village women, 
and to encourage water conservation in the area.” (Minor Norad funding: NPR 350,000 of a total of 
1.7 million NPR). 


An appropriate technology programme was undertaken with the objectives o soil and water 
conservation, improved self-sufficiency in food and reduction of the incidence of nutritional disease in 
the area (Minor Norad funding: NPR 60.000 of a total of NPR 275.000). 


Agricultural development was targeted as another major activity, including small farmers’ group 
promotion, animal health, and rural youth training programme (UMN funding: NPR 92,100). 


Similarly, forest, soil and water conservation were addressed through non-formal teaching of basic 
conservation concepts, and the motivation of the local people (Major Norad funding: NPR 30,000 of a 
total of NPR 59,100) . 


In addition, UMN funded and carried out an educational programmes (NPR 19,000). 


Finally, an enterprise development programme9 was undertaken with the aim of putting available 
electricity to productive use (UMN funding: NPR 71,100). 


Overall it appears that Norway has funded about 63% from a total of 25.68 million NPR for the 
implementation of the described sub-activities10. 


A3.3.2 Results 
Following is a description of the results chain, in which short-term results (outputs), medium-term 
(outcomes), and long-term results (impacts) are distinguished. 


Outputs 
The output includes the 5.1 MW hydropower station, distribution grid, connection to the transmission 
grid and customer connections. Also 300 ha of agricultural land have received gravity irrigation and 
local personnel were trained both for construction and operation tasks. Following are the main features 
of the project. 


 


 
8 Source: documents of Andhi Khola project, 1983 plans and budgets 
9 Also referred to as „Craft/Cottage Industry development“ 
10 There is an uncertainty in this. Numbers shown are from approved budgets 1982-1984, and further information 
was not available. It may well be that more money was spent in later years. It would have been a common 
practice for Norway to fund further work with an equal share. 
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Location: Galyang, Syangja district, Gandaki Zone. 
Owner: Butwal Power Company Ltd. 
Consultant: UMN’s Development Consulting Services Butwal, DCS – BPC Hydroconsult 
Civil Contractor: Himal Hydro and General Construction (P) Ltd. 
El – mech. Contractor: Nepal Hydro and Electric (P) Ltd. 
Funding: HMG and UMN (19 MNOK grant from Norway) Total cost: NPR11 77 million  
Construction Period: 1982 to 1991 
Scheme type & power output: Run-of-river, 5,100 kW from 3-pelton turbine driven generators 
Design flow: 2.7 m3/sec 
Design head: 250 m 
Dam: Crest length x height: 60  x 6 m 
Desilting Basin: Length x Width x Depth: 21 x 5 x 3 m (situated before the entrance to head race 
tunnel 
Headrace tunnel: Length / Flow area: 1,284 m / 4.25 m2 
Drop Shaft: Depth / Diameter: 234 m / 4 m 
Power House: Length x Width x Height: 36.90  x 6.60 m x 10.9 m 
Tailrace tunnel: Length/ Flow area: 1,087 m / 4.88 m2 
33 kV Lines: Galyang–Nayapati: 22 km, Galyang–Syangja: 30 km, Galyang-Rampur: 29 km 
1 kV Lines: 329 Km – 0.4 kV Lines: 117 Km 
Consumers connected: 20,415 (2006) 


Table A3- 4: Salient Features of the Andhi Khola HEP 


The above represents what Norwegian assistance has delivered. It is noted that several thousand 
connections have been done with supplementary funding from other sources over the years. 


The rural development project has a considerable number of additional outputs. Irrigation of about 300 
ha of land is the most important of these (also funded by Norway) while a range of others, such as 
drinking water, sanitation, literacy and women’s rights, and enterprise development were co-funded 
from additional UMN sources. (as previously mentioned under A3.1.1.3). 


A3.3.2.2 


                                                     


Outcome 
Local supply is rapidly increasing as new customers are connected and electricity use per customer 
increases modestly. About 40 GWh of energy is being produced annually. Generation has been 
relatively stable in spite of technical problems with the old Norwegian equipment, because BPC and 
the local firm NHE have learned to cope with the issue, and carry out repairs in a timely manner. Also, 
agricultural production has increased due to irrigation of additional land. Intended land re-distribution 
has not taken place to any significant extent, due to problems with the bureaucracy.   


Rural electrification has continued over the years, with successive funding from other sources. Total 
numbers of consumers till 2006 were more than 20.400, including 250 numbers of industries of 35 
VDCs. Among these, 26 VDCs are of Syangja district and 9 are of Palpa district. 14,000 numbers of 
consumers are provided service through users' organizations and the rest are provided service directly 
by BPC. 


The grid volume, i.e. the total physical assets is increasing continuously with new connections and 
extensions of the distribution grid. On average, electricity is available locally at a price of NPR 
3/kWh. 


 


 
11 Exchange rate to the NOK at the time: approx. NPR 2.25 = 1 NOK, i.e. total cost NOK 34.2 million. However, 
this does not include approx. 10 million NOK worth of donated equipment and UMN, and other free services. 
Also, a Norad contribution of approx. NOK 2 million towards the irrigation system comes in addition. 
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A3.3.2.3 


A3.3.3.1 


 


                                                     


Impact12 
The impact from the selling of excess electricity to the grid and thus replacing diesel power, is 
gradually replaced by the impact of rural electrification including replacement of kerosene, increased 
commercial and productive activities and indirect benefits thereof, from higher level of education, and 
health benefits. The irrigation impact is also significant. Net benefits are high due to the low 
investment cost and high O&M competence of BPC. 


A3.3.3 Findings 
The chapter contains general findings, an assessment of input quality, an assessment against the DAC 
criteria, in addition to benchmark discussion and economic benefit presentation. 


General 
The project addresses the cross-cutting issues13, environment, gender and poverty. A physical 
environment under threat from high population pressure was the main reason for the entire project. 
Gender and poverty were both addressed through specific rural development project components. In 
view of high-caste male dominance in the society with moderate success. 


The Andhi Khola Hydro and Rural Electrification Project is considered to have achieved a broad range 
of excellent results. Among other results, it has achieved environmentally benign hydropower 
development and profitable commercial operation, while at the same time managing to supply power 
on an expanding scale to rural areas, applying 
cross-subsidy to an extent through a “social 
tariff”.  To those benefiting directly, the 
provision of gravity irrigation for about 300 
hectares of land is even more important. 
Agricultural production has increased 
considerably. In addition to access to 
electricity, the target population received 
assistance to improved drinking water and 
sanitation, non-formal training on agricultural 
and forest use subjects, women literacy and 
empowerment courses, and targeted 
individuals benefited from advice on enterprise 
development. The Andhi Khola project is truly 
outstanding. 
   Fig. A3- 5: Award received by BPC14


To the extent that it has been awarded a prestigious award, as can be seen on The BPC web site. 
Quote: “Andhi Khola Hydel and Rural Electrification Project (AHREP) owned by BPC, has been 
selected as one of the winners for the 2005 IHA Blue Planet Prize. International Hydropower 
Association (IHA) with the support of UNESCO's International Hydrological Programme, awards the 
Blue Planet Prize since 2001 in each alternate year. The aim of the prize is to increase awareness of 
hydropower's contribution to sustainable development and the welfare of mankind, and to promote 
good practice in the use of the world's hydropower resources. The prize recognizes good practice in 
the development and operation of a hydropower scheme, on the basis of technical, economic, social 
and environmental criteria, and excellence in one or more of these aspects. AHREP has been 
recognized for its excellence in socio-economic benefits, environmental consideration and capacity 
building in hydropower development of Nepal.” Unquote. –  


 


 
12 Impact, strictly speaking, is a finding, and could be discussed in the successive section. However, it is 
included here in summary form, because impact is also the last stage in the “results chain”. 
13 Refer to section 2.2.5, last paragraph in the main report for an explanation of the diversion of the definition 
from the TOR. 
14 Acknowledgement of source: BPC web site at http://www.bpc.com np/awards.php  
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A3.3.3.2 


A3.3.3.3 


A3.3.3.4 


Quality of Inputs 
UMN has systematically studied rural development in an overall context for many years. Hydro power 
development has successively been chosen as a prerequisite for rural and overall development. The 
Andhi Khola project therefore is not merely an engineering project, it is the central object of a rural 
development initiative. It is for this reason that  a high quality of inputs is visible throughout the 
process.  


Inputs are characterised by the quality of the processes that took place to reach relevant decisions. In 
general, it has been participative, and highly sensitive to people’s needs, and social and environmental 
concerns. 


Technical quality of inputs has not been  emphasized. In order to reduce costs, second-hand equipment 
from Norway has been used for the power plant, and some of it may just barely have satisfied quality 
requirements. However, this was a conscious choice, and was a perceived need, in order to keep costs 
down. 


When the project ran into problems due to poor geology during construction, the question arose if the 
planning process had been of sufficient quality. This question was answered satisfactorily by project 
management. Andhi Khola was considered of insufficient project size to warrant elaborate and in-
depth geological investigation in the planning phase. It could therefore not have been foreseen that 
tunnelling problems would be considerable. Although the problems encountered caused delays and 
cost increase, there was not really any other way of implementation. The evaluation supports this 
view. 


It is notable that project management had involved external expertise from various disciplines, when 
uncertainties needed to be dealt with. This particularly on irrigation, hydrology, geology, new 
approaches to rural electrification, and rural enterprise development. Numerous studies and the work 
carried out by these specialists contributed considerably to the overall good quality of inputs. 


The quality of administration and accounting were fully satisfactory. Reporting was frequent and 
detailed, even though it did not follow a specific agreed format.    


In addition to general findings, four of the five DAC criteria are discussed here: Efficiency, 
effectiveness, relevance, and sustainability. The fifth, impact, has already been discussed above, as 
part of the results chain. 


It appears that the volume and extent of results in the Andhi Khola project would warrant an in-depth 
assessment study, with specific surveys on different subjects. The evaluation did not have this 
possibility, but conducted a limited survey and results study related to power development only. 
Hence, the assessment of results may well fall short of fully appreciating all project achievements.  


Efficiency 
Despite massive cost overrun, the project is assessed to have used resources in an efficient manner. 
Overall, costs appear to be well below comparable projects from that time, even though the evaluation 
is in no position to provide hard facts. With numerous voluntary and donated inputs, it is not possible 
to know the total cost for the power plant. A conservative estimate is about NOK 40 million, resulting 
in an investment cost of NOK 8 million per Mega Watt of capacity. The time delays that were 
encountered have had a negative impact on efficiency. Two main factors have caused the time delays: 
poor geology that has complicated tunnelling, and a lengthy government decision process at the outset, 
when a formal project agreement was required. 


Effectiveness 
Andhi Khola has been an effective project. The following main objectives have been achieved: 


• Construction, commissioning and operation of the 5.1 MW hydropower station 


• Rural electrification operational and expanding, with a successful users’ organisation model 


• Gravity irrigation with water supplied from the power scheme head race tunnel implemented and 
successfully managed by the local water users’ association 
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• Socio-economic improvements brought to a large proportion of the population, in particular the 
poor. 


The reasons for success are seen mainly in the dedication and determination of the project promoters, 
and the many resident volunteers that learned the language and lived with the people, at a time when 
peace prevailed and the government was willing to collaborate. 


However, the project promoters themselves have set many more goals, and these have proved elusive, 
negatively affecting effectiveness. The evaluations’ assessment is as follows: 


• Trying out new methods and technologies suitable for rural electrification in the rural areas. 


– 1 kV distribution voltage: A seemingly convincing approach. However, in the long run, the 
used cables do not cope well with the increased voltage, and are said to show signs of 
insulation failure after ten years of service. Moreover, increasing extension of distribution at 
the end of 1 kV lines is not possible anymore, and the system is replaced with 11 kV 
transmission. Locally fabricated 1kV-400V transformers have not proved very reliable. The 
technology has not been replicated elsewhere. 


– Cut-out system to avoid more expensive installation of meters for small consumers: This is 
the replication of an old Norwegian tradition. In the early days of rural electrification in 
Andhi Khola, it has helped to boost the number of connections for the budget available. 
Over time, the mechanical cut-out devices donated by Norway appeared not to do well with 
the humid climate, and reliability was not as expected. The development of a solid state 
electronic cut-out was undertaken and pursued for many years. In the end, it seems it was 
given up with moderate success.  The wider market did not take to the technology, and fully 
developed mass production did not take place. Moreover, while a cut-out device may be 
convenient for the consumer because it offers lower cost, it is not in the interest of the utility 
to supply increasingly scarce power à discretion. It runs counter to any approach at 
demand-side management, which may become more important as a measure enhancing 
energy conservation. Hence, the verdict is that the cut-out system may be a disappearing 
species. In fact, BPC has announced a conversion programme from cut-out to meters, in 
specific areas. 


• Promote safe and efficient end uses of electricity e.g. electric cooking, rural industries etc. 


– Another idea was the low wattage electric cooker (bijuli dekchi). It has had some success, 
but has not made it to a level of any significant replication. The reasons are many. It would 
deserve a full study, which was outside the scope of the evaluation. In brief, the device 
developed remained rather cumbersome in use because of too low wattage, it was never 
produced in sufficient numbers to really have a low price, and for most consumers electric 
cooking is out of reach because of cost anyway. As a result, fire wood remains the main fuel 
for cooking. In semi-urban areas it is displaced more cost-effectively by LP gas, and in rural 
areas ideally by biogas. The evaluation finds that electric cooking is not, and probably will 
not for a considerable time to come, be of any significance, and reach 10% or more of use in 
all cooking needs. 


– The expectation was to develop lift irrigation technology, using electricity at special rates. 
Apparently, this has largely failed. The evaluation could not obtain any information 
indicating that electric lift irrigation was in use anywhere in the project area in a sustainable 
manner. Information received indicates that pilot projects were eventually abandoned, 
because water cost were to high. 


– The development of rural industries was pursued through the enterprise development 
programme. The intention was to promote production units, thereby adding value to local 
raw materials and to electricity. Despite a promotion effort over more than five years, the 
results are modest. Fourteen years after the start of the activity, small industrial consumers 
account for a mere 1.2 % of all consumers, and average consumption per enterprise is less 
than 15 kWh per day. 


• Redistribution of land to the landless poor. 
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– UMN had attempted a small land reform in the irrigation area by making land acquired 
before the irrigation project available to the landless after irrigation had been introduced. 
This is a complex undertaking and its full study is outside the scope of the evaluation. 
Information received is that so far, land has not been acquired by the landless. However, the 
chapter is not considered closed, and there is perhaps still a way of achieving the objective. 


A3.3.3.5 


A3.3.3.6 


A3.3.3.7 


                                                     


Relevance 
Needless to say at this stage, the project with all its main components was, and remains, highly 
relevant at several levels. 


To develop small scale hydropower for rural development, and to make it viable by selling excess 
power to the grid, was an entirely new concept in Nepal at the time. The concept itself, and the way by 
which it was implemented were and is still highly relevant. 


To supplement rural electrification with other development measures, such as water supply and 
sanitation, informal education, awareness raising and community motivation, is very relevant as an 
approach. It has become visible that such combination of measures answers well to the local needs, 
and it contributes to equitable development. 


Developing the Andhi Khola HEP has been a process through which local implementation capacity 
has been developed. In addition to the growing BPC, Himal Hydro and General Construction 
Company (short: Himal Hydro), as well as Nepal Hydro Electric (NHE) were established. These 
companies went through an enormous learning process, on-the-job, and in this, construction problems 
encountered had a positive side. “the poorer the rock conditions in tunnelling, the better it is for Himal 
Hydro, for the experience they gain”, as the project manager put down in one of the progress reports. 
Hence, the learning and gaining experience were of enormous relevance.  


Sustainability 
There are a number of aspects to sustainability, and in summary, they are all positive. 


BPC has become a sustainable electric utility. It prospers and grows. The operation of the power plant 
has met with problems related to the age of the equipment. So far, necessary repairs could be done, but 
there is no doubt that the useful life of most equipment will be reached perhaps in less than ten years. 
In this connection, there is already a plan to upgrade the power plant. Without doubt, BPC will be able 
to manage such a process, and raise project finance, mostly on the local market. This means good 
prospects for sustainability.  


In terms of commercial operation, BPC sold power from Andhi Khola to NEA amounting to NPR 78 
million in 2005, and managed to increase this to NPR 82 million in 200615. 


Rural electrification appears sustainable. In 2005, revenue from local distribution was about NPR 30 
million, and just about covered costs of operation and maintenance. Further extension requires donor 
funding, but operation and maintenance seems increasingly financially viable. As the consumers move 
up on the economic ladder, and there are indications that this is happening, tariff adjustments to better 
reflect costs will become more and more feasible. This will ensure sustainability, even under an 
expansion scenario. In this, one can perhaps foresee a decreasing role for user organizations. 


Within the limits of water availability16, irrigation is sustainable. AKWUA has taken full charge and 
responsibility. It appears fully competent in keeping its affairs in good order, but it may not be able or 
willing to push the land redistribution issue. 


Rural Impact 
 As a part of the evaluation process, a rural field study was carried out by a local survey team. The 
purpose was to collect data on changes that had occurred, and are attributable to the project. The full 


 


 
15  All data from BPC internal sources 
16 The contract between BPC and AKWUA stipulates a permanent and continuous supply of 300 l/s 
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study report is attached as annex 5, where details are found. Socio-economic impact is considerable. 
This is summarised in the following chapter. 


Poverty 
The first observation is about the level of poverty. In the period from 1981 to 1993, the number of 
very poor families increased, while data indicate that the percentage of poor and very poor has 
decreased significantly by about one third between 1993 and 2007 (see Table A3- 5).  


 1981 (n=145) 1993 (n=134) 2007 (n=120) 
Rich 9.7 14.2 30.0 
Medium 36.5 27.6 33.3 
Poor 41.8 39.5 31.7 
Very Poor 11.9 18.6 5.0 


Table A3- 5: Households (%) Wealth/Poverty Status in Andhi Khola 


In 1981, there was no piped water in the two VDCs in question. In 1993, 37 % households had access 
to piped water. Since then, the supply of drinking water has continued to improve. In rural areas, 
various water schemes have provided the majority of households with piped, gravity fed drinking 
water. In the semi-urban area (through the municipality’s water supply), electricity is used for running 
water pumps that supply a large proportion of the population with drinking water. In 2007, 70 % 
households (overall) had access to piped water.  


Sanitation has also improved quite dramatically. Today, many more of the households than before use 
a latrine/toilet 


Livelihood 
In contrast to the general decline in Nepal in people’s involvement in farming, this has not been the 
case in Andhi Khola. The main reason for this is the provision of irrigation by the project. In Andhi 
Khola, as people in 2007 report the developments, involvement in farming has remained the same (66 
% households before and after the project).  


Electricity had been a major factor when respondents had made decisions to undertake business. Of 
the 48 households in the sample engaged in business in Andhi Khola, 19 (40%) felt that electricity had 
been a major factor. 


What is to a significant degree related to the project is the increase in business. The number of 
households who run a business has grown by a factor of 2.5. Almost 40% of those engaging in some 
sort of business have stated that availability of electricity was a major factor in the decision to 
establish the business. A significant change took place with regard to households deriving income 
from remittances: The number of households has increased from 10% before the project to 33% after 
the project. This change is clearly not project related, as the project has not displaced people.  


On the other hand, consumption data have shown that overall electricity consumption by industry and 
business is only 1.5% of the total. This indicates that the opportunities to use electricity productively 
are either limited, or else still to be developed to a larger extent. 


Given the increase in money generating activities and, at the same time, the stable share of people 
involved in agriculture, we may conclude that people tend to diversify their livelihood strategies more 
than before. 


Energy Use 
First, there is a marked difference in electricity use in the semi-urban area Galyang and rural areas. 
Therefore, the study presents differentiated data. Average electricity consumption today is about twice 
per consumer in semi-urban than in rural areas. If it is assumed that a direct proportional benefit is 
derived from using electricity, for which in fact there is evidence, it follows that semi-urban 
consumers benefit more, because they use more electricity. The same is true for the poor, compared to 
the better off. Since the poor consume less electricity, due to limited affordability, the benefits 
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accruing is less than for the more wealthy consumers. Electricity users subscribe to different cate-
gories, according to their needs. 


Subscription category % of all 
consumers 


average monthly 
charge (NPR) 


average monthly 
consumption (kWh) 


average charge 
NPR per kWh 


cut-out (25 to 400W) 52.4% 83 34 2.44 
cut-out (25 to 100W) 22.3% 59 21 2.81 


meter, domestic 46.3% 198 62 3.19 
meter, industrial 1.3% 634 320 1.98 


Table A3- 6: Consumption and tariff pattern according to BPC data in Andhi Khola 


Overall, more than 50% of all consumers benefit from a social tariff, which is about 24% lower than 
for the average metered domestic consumer. However, due to lower consumption and the flat rates 
applied for the smaller subscribers (25 to 100W), these consumers (22.3% of all), pay a higher unit 
price, which is only about 12% lower than the effective cost for metered consumers. This reflects the 
fact that BPC’s overhead charge applied is the same for these subscribers, despite their lower 
consumption. Industrial consumers, on the other hand, benefit from the lowest tariff, 38% lower than 
for domestic consumers. Despite this preference there are only 1.3% in this category. This indicates 
that opportunities for electricity use on a larger scale are limited. 


The consumption of kerosene (primarily used for lighting) has declined significantly by about 80 %, 
from an average of 3.6 litres/month to 0.7 liters/month on average. In Andhi Khola, with nearly 100% 
electricity connection rate, electric light has replaced the former kerosene lamp.  


On the basis of household energy balance calculations, it can be estimated that in the semi-urban area 
of Galyang about 4% of all cooking is done with electricity. In rural areas, the use of electricity for 
cooking is practically non-existent, while about 2% of all cooking is done with LPG, and an unknown 
share with biogas. It is further estimated that the quantities of fuel wood that are displaced by 
electricity and gas, are about 50 kg per month and family, and 10 kg per month and family in semi-
urban and rural areas respectively. 


Another item worth mentioning is that the use of dry cell batteries is greatly reduced, and mains 
electricity is used instead, typically for the radio. This constitutes a considerable saving, as battery 
power is in general about 20 times more expensive than mains electricity. However, the total amount 
saved is small. Energy use for other purposes has not been found significant. 


Also, with the availability of electricity, people have started to watch TV. Those families that own a 
TV set (roughly 60%), watched it for 1.7 hrs per day on average. This points to the importance of 
modern information and entertainment media in rural areas.  


Indirect Benefits from Electrification 
The female literacy rate is higher in areas having electricity. Similarly, availability of electricity has 
been instrumental to the new service of having computer classes in school.   


The response to the impact of electricity on human health was similar to that of education. About 94 % 
respondents reported that it has helped in improving the health at the household level and 58 % 
reported that it has helped in improving the health at the community level.  


Finally, there is also a perception that security has improved with electric light at night in the villages. 


A3.3.3.8 Benchmark and Economic Benefits 
The graph on the next page, shows the benchmark for various criteria and the economy of the project. 
In comparison with all other projects included in the evaluation, the Andhi Khola HEP shows the 
highest values for all criteria, meaning that it is the top performer. It is about 2.5 times more efficient 
than the average, (i.e. 249% against 100%), has 29% more relevance, 15% better sustainability, more 
than 2.5 times more impact at the overall level, and close to 3 times higher poverty impact, always as 
compared to the average of 100%.  
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The graph of accrued net benefits indicates that the project has broken even after about 7 years of 
operation. Since then, net benefits accrue.  


Benchmark factors compared to all other interventions Net benefit 


  Efficiency Effectiveness sustainability impact impact 
over useful lifetime: 
15 yrs 


    
Relevance  country poor  mill USD


Andhi 249% 129% 115% 273% 278% country 80 
Best  249% 129% 115% 273% 278% the poor 6.6 
Worst 16% 78% 25% 7% 18% project 115 


Table A3- 7: Andhi Khola Benchmark of DAC criteria and net benefits 
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Fig. A3- 6: Andhi Khola HEP Economy 


A3.3.4 Conclusion 
The AHREP has set the stage for sector development of a different kind. Outside the main stream of 
national power sector development, and with more emphasis on rural development than commonly 
practiced. The project is well adapted to the local context, and the main reason for significant impacts 
is seen in the integrated approach that has been followed with dedication and persistence.  


As far as the power infrastructure put in place is concerned, it has been taken over by BPC, as one of 
its assets, when the utility was privatised. 


The Blue Planet Award of BPC recognizes a positive environmental impact of the project. Mitigation 
of potentially adverse impacts of hydropower development has been successful, and overall the living 
and livelihood environment has been improved. One specific aspect in this is the indoor environment 
which is much improved by replacing smoky kerosene light with electricity. 


The direct impact of electricity is increasing. There is growth of consumption across all tariff 
categories, although from a very low level. The main benefit is in the provision of electric light, while 
saving of fuel wood is marginal, and largely limited to semi-urban areas. 


Indirect benefits from electrification, those that accrue in addition to impact at the household level, are 
perceived by the beneficiaries as important regarding public health, education, public security, 
specially important for females. In the semi-urban areas the supply of drinking water through electric 
pumps is another benefit.  
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Growing consumption indicates increasing affordability, and hence economic progress takes place. 
Indeed, poverty is on the decrease, as the field survey results show. It is not possible to say exactly 
what role electricity plays in poverty reduction an in generating or sustaining economic growth. 
However, it is certain that electricity plays an important role. Economic growth, on the other hand will 
result in increasing demand for electricity. If such demand is met, it will further sustain growth.   


It does not make much sense to try and isolate impact from electrification alone, as the project is an 
integral part of a larger intervention. On the basis of the very broad approach, and the dedication and 
care taken to implement it, there is an overall significant impact. The main impact is from replacement 
of kerosene for lighting at the local level, and fossil fuel savings at the national level. Indirect 
benefits17 are derived from the irrigation project and other rural development works. Also, there are 
significant indirect benefits coming from improved public and private services, made possible by 
electrification. 


A3.3.4.1 


                                                     


Success Factors 
The success criteria are inherent in the project, and are in summary: 


• An excellently chosen hydropower site. In the particular situation, there is hardly any negative 
impact from water diversion, because the water intake happens to be where there is no arable land 
or habitation directly downstream.  


• Integrated approach of rural development with a multitude of outputs in addition to electricity 
provision. The integration of the electrification project into the overall Andhi Khola Development 
project, implying a joint and common development philosophy is seen as a key factor. 


• For the owner and operator of generation and electrification (BPC), the combination of 
commercial security through power sale to the national grid on one hand, and gradually 
developing a local market through cross-subsidy of local consumption on the other hand, is seen 
as the main sustainability factor for rural electricity supply. 


• Overarching capacity development and institution building, and training at all levels has been 
extremely important. This has resulted in a high local content of inputs, and a dramatic reduction 
of the need for expatriate expertise in implementation and operation. 


 


 


 
17 i.e. those not directly related to power provision 
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A3.4  Jhimruk Hydro Electric & Rural Electrification Project 
(JHEREP) 


The Jhimruk Khola18 is situated in Pyuthan district in the central Western part of Nepal. The project 
site lies at an altitude of about 700 meters, hence, a sub-tropical climate prevails, and given sufficient 
water, the area is very fertile. 


Nepalese authorities requested funding from Norway for the Jhimruk HEP in 1987, and Norway 
agreed in principle on the condition that it was accepted to channel grants through the Tibetmisjon, 
also known as the Norwegian Himal Asia Mission (NHAM) associated with UMN. The understanding 
was that BPC would plan and implement the project, and that it would contract Himal Hydro and 
Nepal Hydro Electric to carry out construction and equipment supply and installation, respectively. 
The Norwegian Water Resources and Energy Administration (NVE) was given the follow-up 
responsibility on the project, in the function of Norad’s professional adviser in hydropower 
development. 


The government had seen Jhimruk’s role as an addition to the national power system, adding capacity 
and more importantly, provide peak power to the main grid. When BPC reviewed the early concept, 
and started detail planning, it added the rural electrification component, which was eventually 
accepted by the government.  


A3.4.1 Project Description 
Similar to the Andhi Khola project, which takes water from the Andhi Khola and returns it to the Kali 
Gandaki after passing through the turbines, the Jhimruk project also is an inter basin water transfer 
project. It takes water from the Jhimruk Khola, through a more than one kilometre tunnel to the other 
side of the mountain, an down through a steel penstock to the power house on  the bank of the Madi 
Khola, to which the water is returned. However, in the case of Jhimruk, water diversion from the 
Jhimruk Khola has, unlike in Andhi Khola, negative downstream consequences, because there is land 
that has lost irrigation water. In this respect, the site selection is not optimal. The “project” cannot be 
blamed for this, because the site had been selected earlier by the government. 


The JHEREP has been implemented following an agreement in 1989 between HMG and UMN, under 
grant finance from Norad. Its construction was completed on time and commercial power production 
started on 17 August 1994. Under the agreement, the project was to be handed over to the government 
after completion. This took place in August 1995, after the warranty period was up. The government 
then handed it back to BPC against shares of UMN in the company. By this, BPC came to own 
Jhimruk, in addition to Andhi Khola, and HMG became the 97% owner of BPC. 


The total installed capacity of the power station is 12 MW, and annual production about 60 GWh. The 
station is connected to the national grid through a 41 km long 132 kV transmission line. 180 km of 33 
kV lines were also built to connect Jhimruk with Andhi Khola, and to take power to the districts of 
Rolpa, Pyuthan, Arghakhanchi, Gulmi and Syangja. 


A3.4.1.1 


                                                     


Objectives 
Three equally important objectives were formulated for the project: 


• To generate electricity for the national grid, with special emphasis on peaking capacity during the 
dry season. 


• To provide electric power to four hill districts: Pyuthan, Rolpa, Arghakhanchi and  Gulmi. 


 


 
18 To be consistent with name use at Andhi Khola, the project here would need to be called Jhimruk Khola 


project, where Khola simple means river. However, throughout project history, the name short name given 
was simply Jhimruk project, and the evaluation follows this. 
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• To develop Nepal’s capability to plan and construct hydropower projects and to manufacture and 
repair equipment for these by strengthening the three Nepali organizations which were to be 
involved in the project: BPC, Himal Hydro and NHE. 


By and large, the same approaches and procedures were followed in rural electrification as in Andhi 
Khola, but on a much smaller scale. Other rural development activities, such as water & sanitation, 
and agricultural and enterprise development were not prioritised during the construction period of the 
hydro scheme. The scheme was completed under budget, and funds left over (about NOK 500.000) 
were used to establish JIDCO, the Jhimruk Industrial Development Company to work on rural 
development. 


Including funding for a follow-up phase, financial assistance from Norway has amounted to NOK 
134.75 million. 


A3.4.2 Results 
Following is a description of the results chain, in which short-term results (outputs), medium-term 
(outcomes), and long-term results (impacts) are distinguished. 


A3.4.2.1 Outputs 
The output includes the 12 MW hydropower station, reservoir, distribution grid, connection to the 
transmission grid and customer connections, commissioned as per the plan. On the down side, 150 
hectares of land lost irrigation for the pre-monsoon crop due to the diversion of water from the 
Jhimruk Khola. Local personnel were trained both for construction and operation tasks. In a follow-up 
phase, plant modifications, repair of abrasion damage on turbines, the provision of drinking water to 
project affected communities, river training and some other mitigation works were carried out. JIDCO 
has been established with the objective to promote electricity-based enterprises, and implement rural 
development initiatives in various sectors. 


Following are the main features of the project. 


Location: Ramdi Besi, Naya Gaon and Khaira VDC of Pyuthan District, Lumbini Zone. 
Owner: Butwal Power Company Ltd. 
Consultant: BPC Hydroconsult 
Civil Contractor: Himal Hydro and General Construction (P) Ltd. 
El – mech. Contractor: Nepal Hydro and Electric (P) Ltd. In collaboration with Kvaerner Energi, and 
ABB Energi 
Funding: HMG (NPR 26 million), and UMN (129.2 MNOK grant from Norway) Total cost: NOK19 134 
million.  
Construction Period: 1989 to 1994 
Scheme type & power output: Run-of –river with daily pondage, 12,000 kW from 3 Francis turbine 
driven generators 
Design flow: 7 m3/sec 
Design head: 201.5 m 
Power Production: 72 GWh (in normal hydrological year) 
Dam: Crest length x height: 205  x 2 m 
Two Desilting Basins: Length x Width x Depth: 42 x 5.5 x 5 m (situated before the entrance to 
head race tunnel 
Headrace Tunnel: Length / Flow area: 1,100 m / 5.5 m2 


                                                      


 
19 Exchange rate to the NOK at the time: approx. NPR 5.48 = 1 NOK, i.e. NPR 26 million converts to NOK 4.7 


million, i.e. total cost about NOK 134. 
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Surge Shaft: Height / Diameter: 25 m / 3 m 
Underground Penstock Shaft: 381 m x 1.5 m diameter  
Tailrace: 200 m gabion lined open canal 
33 kV Lines: Jhimruk–Andhi Khola: 110 km, Jhimruk–Libang: 34 km, Jhimruk-Malabang: 20 km 


132 kV Line: Jhimruk - Lamahi: 41 Km to interconnect with the national grid 


Consumers connected: 5,987 (2006) 


Table A3- 8: Salient Features of Jhimruk HEP 


The above represents what Norwegian assistance has delivered. 


A3.4.2.2 Outcome 
The scheme has been in operation since August 1994. Local delivery is gradually increasing as new 
customers are connected and electricity use per customer also increases. The number of customer 
connections has just reached about 6.000 by the end of 2006. The cost of electricity is about NPR 
4.40/kWh in average.20 Production has been stable except for 2003 when the station was out of service 
due to Maoist sabotage. The reservoir was silted up in a few years operation, so that peak power 
supply could no longer take place. Farm production was reduced due to the loss of irrigation water. 
Not all mitigation measures have had the desired effect, others, such as pump irrigation, were 
postponed, and only recently introduced. This has led to a strained relationship with the local people. 
It has in this situation not been possible to introduce electricity users organisations as was done in 
Andhi Khola. 


 
Fig. A3- 7: Jhimruk Diversion Dam, seen in downstream direction 


A3.4.2.3 


                                                     


Impact 
The most important impact comes from the selling of excess electricity to the grid, but there are also 
benefits from local electrification, including replacement of kerosene, and commercial activities. The 
loss of irrigation water gives a significant negative impact, apparently not fully mitigated at this point. 


 


 
20 See Rural Field Study Jhimruk, in annex 5 for more details. 
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Considering that the average yield would be 2.1 metric tonnes/ha, total production loss is on the order 
of  315 tonnes. Support to mitigate this loss is ongoing under a new project financed by Norway that 
supports efforts to increase the area under irrigation through reduction of seepage of water in gravity 
channels, and other measures. The following chapter provides more information on the socio-
economic impacts. 


A3.4.3 Findings 
Environment gender and poverty were important cross-cutting issues: An environmental impact study 
was done at a late stage, after NVE had pointed out its lack. Measures were recommended, but not 
completely implemented. Rural development projects that were initiated as part of the mitigation 
measures included gender and poverty reduction components, which were only moderately effective.  


The chapter contains general findings, an assessment of input quality, an assessment against the DAC 
criteria, in addition to benchmark discussion and economic benefit presentation. 


A3.4.3.1 General 
Jhimruk river is considered by people to be valuable in terms of irrigation, and its diversion to 
hydropower meant that people in the down stream areas have faced problems in cultivating rice in the 
dry season (April-July). In other seasons, there is no shortage of water. Even though the project stops 
supplying power to NEA for a month during the dry season, there is still a  shortage of water for 
irrigation. About 150 ha of land is now deprived of irrigation water for a dry season crop.  


The settlements in Jhimruk area are mainly located along the river bed, and the most affluent locations 
are the villages located on the Jhimruk river and Madi river, above the power plant. Irrigation by the 
river is good for two crops of paddy and a crop of either maize or wheat. The pre-monsoon crop is 
affected by water diversion for the hydro scheme. 


With regard to providing benefits at the local level, the project is less successful. It was not designed 
for that purpose in the first place, and when rural electrification and development were considered as 
an add-on, it was done with a limited effort in analysing and addressing local needs, and mitigation of 
adverse effects of water diversion has lagged behind considerably. JIDCO, which was established to 
promote enterprises, appears to be more active in agricultural extension, as a reflection of severe 
limitations of such development outside of the agricultural and horticultural sectors. Also, JIDCO’s 
competence in “industrial” development has been questioned over time. For example, BPC records 
show that of the total of 52 “industries”, 48 are grain mills, that have been promoted by JIDCO. 
Industrial power use has increased by a factor of 3.5 over the past 8 years, but it is still at a very low 
level of about 12 kWh per day and enterprise only. From the point of view of market demand, there 
are too many mills, and it has not been sound advice to the owners to go for it. On the other hand, 
there are now 12 pump irrigation schemes that use electricity at a preferential rate. This helps in 
developing cash crop agriculture, which is seen as being best able to compensate for the income loss 
due to reduced gravity irrigation water, which was used for rice growing before the project. 


In its advisory capacity, NVE pointed out that Norad had violated its own environmental guidelines 
when it accepted funding of the project without stipulating any conditions regarding environmental 
mitigation and maintaining a minimum residual flow in Jhimruk Khola. The conclusion was that 
possible environmental  and adverse economic impacts should have been evaluated and mitigation 
measures should have been included in the project plans before Norad approved the application for 
funding. Without this omission, one can argue that it would have been better possible to implement 
more effective mitigation measures. 


Hence, environmental concerns in the end were addressed. Other cross-cutting issues such as poverty 
and gender were addressed through rural development initiatives, with mixed results. 


A3.4.3.2 Quality of inputs 
From an overall planning perspective, the Jhimruk project was not an entirely happy choice. The 
impact of diversion of water was not taken as seriously as to look for alternatives to the project, and 
providing local benefits in the first place was not a consideration. Central government clearly planned 
“over the head” of the local population. In doing so, planners were insensitive to the plight of local 
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people, and acted irresponsibly by today’s standards, even though it was said to be within the law. 
Conceptually therefore, the project started off with a considerable quality deficit. 


The situation improved when Norway agreed to provide a grant for the implementation of the project. 
This not only meant that BPC, Himal Hydro and NHE would get involved with their background from 
implementing Andhi Khola, but also that NVE would be available as an external adviser. Involvement 
of these organizations is considered to have made a significant difference to the quality of inputs. 


With its background in rural development from Andhi Khola, BPC embarked on rural electrification 
planning, and wrung acceptance for this from the government. 


NVE instigated an environmental impact study, which was not previously deemed necessary, because 
it was not a legal requirement. This has helped in identifying necessary mitigation measures, and a fish 
ladder was integrated into the dam. On the down side, mitigation measures were poorly implemented, 
a fact that still puts a strain on the relationship between BPC and the local people.  


BPC is said to have made a number of changes and improvements to the initial project design. It 
appears that some design flaws persist, such as for example the problematic generator cooling system 
using sediment-laden river water, instead of an alternative such as air cooling or another water source.   


A model test and research project for the Jhimruk project has been undertaken at the Kathmandu 
hydraulic research laboratory under separate funding. Sediment has been recognised as a major 
problem in the Jhimruk river, and a lot of effort has gone into devising ways of improved sediment 
handling. 


Training has been a very important input throughout the project. A professional training coordinator 
has been engaged part-time, and external expertise was called on when needed. Much of the training 
has been on-the-job, and strictly work related, but other training activities have covered life skills, and 
have included workers wives and local people. 


The quality of implementation, in general, has been of a high standard, borne out by the fact that the 
project was completed on time and within budget. 


Accounts for the project at BPC and the Tibetmisjon have been audited periodically by an external 
auditor, and found in order. 


In the process, and thanks to continuing integrated training efforts, the involved companies BPC, 
Himal Hydro and NHE implemented the project to a high standard, and gained considerably in 
competence and capabilities. 


A3.4.3.3 


A3.4.3.4 


Efficiency 
The Jhimruk project of 12 MW capacity has been implemented in the specified time and within 
budget. At a total cost of NOK 129.2 million, including 15.7 million for transmission and distribution 
networks, the investment cost for the power plant comes to NOK 9.5 million per MW of installed 
capacity. This compares favourable to international cost levels at the time. The project is therefore 
assessed as highly efficient regarding the power plant. Overall, including rural electrification and other 
measures, the conversion of inputs into outputs has been somewhat less efficient, but still quite 
favourable.  


Effectiveness 
The original purpose of the project was to provide additional generating capacity with daily water 
storage capacity for peak power production, as quickly as possible. The project has been effective in 
achieving this purpose. However, daily water storage volume was quickly reduced due to the 
accumulation of sediment. Today, there is no storage capacity to speak of left, indicating that this part 
of the purpose has not been achieved.  


Rural electrification has been achieved, along with the provision of other facilities such as water and 
sanitation, and some community work. The objective of mitigating the negative impact of loss of 
irrigation water has not been fully achieved for a number of reasons. Further, the promotion of 
productive power use has largely failed, again for a number of reasons. Overall therefore, the 
effectiveness criteria shows a mixed result. 
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A3.4.3.5 


A3.4.3.6 


A3.4.3.7 


Relevance 
The power scheme has been very relevant in terms of adding to the national generating capacity, 
within the stipulated time. It has further been a relevant experience for the companies involved in its 
planning, construction and operation. At the local level, the project is also relevant, despite marginal 
growth and improvements in living. Whatever limited growth has taken place has been aided by the 
availability of electricity, and by other project benefits provided. 


Sustainability 
Jhimruk HEP is sustainable, as it generates a major portion of BPC’s income and profits. However, 
Maoist bombing of the hydro-power plant rendered it non-operational in 2003, and this shows the high 
degree of vulnerability of rural infrastructure in politically instable situations.  


Rural electrification in the Jhimruk area requires subsidy for operation. BPC data of 2005 from the 
Jhimruk distribution centre show that revenue was about NPR 6 million per year, while costs for 
distribution operation and maintenance are stated at almost 18 million. This means that each customer 
is subsidised with about NPR 2,000 per year, or NPR 167 per month, just double the prevailing 
average monthly electricity bill. In other words, consumers pay about one third of the costs, and this, 
by definition, is not sustainable. BPC pays for the difference with profits from bulk sale of power to 
NEA, which are considerable. Incidentally, sales to NEA in 2005 have amounted to NPR 209 million. 


It is not clear at this stage if and how a combination of operational efficiency gains, increase in energy 
sold and increases in tariffs charged to customers can achieve full cost coverage of Jhimruk 
distribution. 


Rural Impact 
There is no perceptible change in the wealth rank status of households before and after the project. It 
seems that in the electrified area, the proportion of households under the very poor and poor category 
after the project is slightly reduced. In non-electrified area, there is no perceptible change.  


Water Supply and sanitation has been improved, with increased access to piped water, both in 
electrified and non-electrified areas. Before the project, 17% of all households required 30 minutes or 
more to get water, while one third required five minutes or less. Today, half of the households require 
five minutes or less, and only 4% take 30 minutes or more. 


Sanitation has also improved, but still about 50% of the households in the project area do not have 
their own latrine. 


Livelihood 
There has been some changes in the sources of income, with a marked increase in the percentage of 
households deriving income from business and remittances. The households deriving income from 
agriculture have declined more significantly in non-electrified area, probably because of their out-
migration for work and for business.  


The increase in exploiting business opportunities is higher in the electrified area as compared to the 
non-electrified area.  Electricity is seen as a factor for increasing business and enterprises.  


Loss of agricultural production due to diversion of water is about 8 % in the down stream area, on 
average. Only 22 % of households within that area were directly affected by this diversion, and their 
production loss equals about one-third of their production.  


On the other hand, there is a group of farmers of unknown numbers, who reap additional benefit by 
farming the silted up reservoir upstream of the dam. Unfortunately these are different from those that 
lost irrigation water. Hence, to an extent, the project may be said to have contributed to increased local 
inequalities.   


Energy Use and Electrification 
There is no marked difference in fuel wood use in electrified and non-electrified areas, given the 
inaccuracies of the collected data. Whatever reduction in fire wood use that may still have been 
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achieved is attributed to the use of improved cooking stoves. Neither electricity nor LPG play a 
discernible role in saving fuel wood. 


Kerosene has almost entirely vanished from use in electrified areas, while it is also considerably 
reduced in non-electrified areas, due to the introduction of solar PV. 


The share of income needed to pay for energy has increased from roughly 3.5% to almost 7% in 
electrified as well as non-electrified areas. One use of electricity of growing importance is for 
irrigation water pumping,  which is promoted with a preferential tariff.  


The structure of electricity subscriptions in Jhimruk is such that more than 2/3 of all consumers have a 
metered domestic connection, and only about 23% benefit from a social tariff. This is shown in Table 
A3- 9. 


Subscription category % of all 
consumers 


average monthly 
charge (NPR) 


average monthly 
consumption 


(kWh) 


average charge 
NPR per kWh 


cut-out (50 - 400 W) 29.0% 74 28 2.64 
cut-out (50 + 100W)* 23.4% 63 25 2.52 
meter, domestic 69.9% 101 23 4.39 
meter, industrial 1.1% 1,151 260 4.43 


* sub-group of overall cut-out subscribers 


Table A3- 9: consumption and Electricity cost in Jhimruk 


The social tariff consumers consume on average 28 kWh, for which they pay NPR 74 per month. 
Interestingly, domestic consumers do not consume more on average, but rather a bit less, but pay NPR 
101 per month. As a result, the tariff is very pro-poor, but limited to less than one third of all 
consumers. Moreover, about 58% of all households do not have an electricity connection. Lastly, 
indirect benefits do also accrue in Jhimruk, at a similar level to Andhi Khola in education, health and 
regarding security. 


A3.4.3.8 Benchmark and Economic Benefits 
In commercial terms, the JHEREP is a successful project, if not quite to the extent planned. It was 
expected to generate about 70 GWh per year, but has actually generated 46 GWh on average, with a 
maximum of almost 60 GWh in 2006, and a full year of shut-down due to sabotage. About 98% of the 
power generated has been sold to the national grid, at a profit. This has allowed cross-subsidy for rural 
electrification which runs at a considerable loss. 


The benchmark in Table A3- 10 indicates that the project is better than average in terms of efficiency. 
This is due to the fact that the project was completed under budget, at relatively low unit cost. 
Effectiveness and relevance, as well as country impact, are assessed as average. Sustainability is less 
than average, while impact on the poor is below average. This latter low ranking is because Andhi 
Khola set a high standard.  


Benchmark factors  compared to all other interventions Net benefit 
  
  Efficiency effectiveness sustainability impact impact


over useful lifetime: 
25 yrs 


  Relevance  country poor mill USD


Jhimruk 175% 101% 79% 99% 87% country 49 
Best 249% 129% 115% 273% 278% the poor 3.5 
Worst 16% 78% 25% 7% 18% project 481 


Table A3- 10: Jhimruk Benchmark of DAC criteria and net benefits 


 


Fig. A3- 8 (next page) shows that the project will accrue net benefits over its life time. Economic 
benefits have been greatly affected by the damage caused to the plant by sabotage. 
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A3.4.4 Conclusion 
The hydro project has been completed in 1994, within the planned time frame, at a cost below budget, 
and in this respect it has fully met the expectations of the government. Rural electrification and 
mitigation of adverse impacts of the scheme was largely done in the period from 1994 to 1997, and in 
recent years BPC has continued the efforts of extending rural electrification. To date, more than 5.000 
electricity connections have been provided. These resulted in considerable impact at the local level, 
and other rural development works carried out contributed significantly to such impact. The Jhimruk 
HEP is a commercially successful project. It has contributed 5% to national generating capacity at that 
time, and it has had good performance in terms of supplying power to the national grid, up to the day 
that the plant was sabotaged by Maoist rebels in 2003, and from the day of its successful rehabilitation 
more than a year later. 


The scheme has successively become the most important asset of the privatised utility BPC. 


Rural electrification and development had not been part of early planning, it was included at a later 
stage. It has been implemented in a manner quite different from Andhi Khola, with less time available, 
less professional inputs, and less enthusiasm on the side of recipients. As a result, direct and indirect 
benefits are limited. Economic growth and improvements in living conditions are discernible, but the 
rate of growth is slow, starting from a very low level. 
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Fig. A3- 8: Jhimruk HEP Economy 


In a comparison with Andhi Khola, the Jhimruk project is doing well commercially, but shows a rather 
poor performance in environmental and socio-economic terms at the local level. An environmental 
impact assessment had not been planned, but was later included on the suggestion of NVE, who also 
supported the finding of the study that the effect of water diversion would need to be mitigated. This 
resulted in mitigation and compensation efforts, but it proved difficult to fully offset the negative 
impacts. In addition, sediment in the Jhimruk river proved to be problematic, and the accumulation of 
problems make the Jhimruk power plant site not a very favourable choice. It is debatable if at that time 
not a more favourable site could have been located. 
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In all fairness, it should be noted that the standards of Andhi Khola are high, and have generally not 
been achieved elsewhere. There are still more recent small schemes in Nepal where no adverse impact 
mitigation or benefit sharing at all has been done at the local level. 
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Fig. A3- 9: Situation map AHREP and JHEREP with transmission lines 
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A3.5  Jhankre Rural Electrification and Development Project 
In this project no full evaluation was undertaken. Outputs of the project are well documented, and the 
purpose of including results of rural development interventions is to compare with the two in-depth 
studies carried out.  


A3.5.1 Project Description21 
The Jhankre Rural Electrification and Development Project, Phase II (JREDP II) is a continuation of 
JREDP I (1996-2000). The first project phase was started parallel with construction of the 60 MW 
Khimti I scheme, with an objective to support the local people and raise the living standard by 
providing electricity within the project affected area and conducting other community development 
activities. The 500 KW Jhankre Minihydro Power Plant, funded by Norway, had been commissioned 
in 1996. 


Altogether 350 households and 8 small enterprises were provided with electricity and some 
community development activities were carried out under JREDP I. But the scope of work could not 
satisfy the demand of the local people. After commissioning of Khimti I, local people regularly kept 
demanding extension of the electrification system in their area. These demands even turned into 
violent protests. Ultimately, in October, 2000 - nine months after JREDP I was phased out, Himal 
Power Limited (HPL) resolved to continue the rural electrification work with its own resource and 
started the JREDP II. However, with the limited internal resources allocated, the demand of the local 
people could not be met. Hence, HPL submitted a comprehensive proposal to the Norway for 
electrifying 3,966 households, conducting various community development activities and basic 
infrastructure development including establishment of an entity that would take over the entire 
infrastructure built during the project implementation, with a full responsibility of operation and 
management by the beneficiaries themselves. Thus the JREDP II (2000 – 2005) agreement was signed 
in May, 2001 between Himal Power Limited and the Norwegian Embassy to Nepal on behalf of the 
Norwegian Agency for Development Cooperation. 


At the completion of the project in December 2006, 4,160 households had been connected to the grid. 
Various community development activities in the sector of health and sanitation, non-formal 
education, agriculture, forest conservation and environment, skill development and income generation 
to women and youth and support for building needed basic infrastructures such as water supply 
schemes, schools, irrigation schemes and roads/trails/bridges had been carried out. 


The 500 kW Jhankre Minihydro Power Plant has also been refurbished and the capacity upgraded to 
635 KW. 


The entire infrastructures constructed has been provisionally handed over to the Khimti Rural Electric 
Cooperative (KREC) – an entity established and owned by the users themselves. The final handover 
has to be done after six months of successful operation/management of the rural electrification system 
by KREC and is due to take place in the near future. 


Due to the insurgency and unfavourable political situation in Nepal, the planned activities could not be 
completed in the previously set time, and the project period was extended by one year. The project 
was completed in December, 2006. 


A3.5.1.1 


                                                     


Objectives 
The main objective of JREDP Phase II was to improve the quality of life of rural people within the 
project area by extending rural electrification and development activities. Upon completion, JREDP II 
was able to achieve the following objectives: 
• It provided access to clean energy to 4,160 households. 66 small enterprises were established 


which are providing services to the entire 25,000 people residing in the project area. It created 


 


 
21  Source: JREDP II Completion Report, HPL, March 2007 
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awareness among the users regarding safe and proper use of electricity for income generation 
activities and ownership of the entire system. 


• The Jhankre power plant, after it had been completely destroyed by Maoist rebels, was refurbished 
and upgraded with increased generation capacity and production efficiency, 


• 35,000 people from the project area and adjacent locations have been directly benefited from the 
construction of basic infrastructures such as toilets/biogas plants, water supply & irrigation 
schemes, schools and trails/roads/bridges. 


• 151 women and 47 youth received skill enhancement trainings and empowerment and have access 
to alternative income generation sources. 


• Awareness was raised particularly among the scheduled caste people and ethnic groups and 
specially among women, on various social issues, HIV/AIDS, family health and sanitation, 
environment protection and management of local resources and productive uses of electricity, 
through Non-Formal/Wide Literacy program, 


• Local markets were developed with the help of road access improvement and supportive 
environment created for self promotion of income generation activities. 


• Establishment and institutional development of KREC have improved the beneficiaries 
capabilities for managing the electrification system as well as other future endeavours. 


Norway provided financial assistance estimated at NOK 19.3 million for producing the planned 
project outputs. 


A3.5.2 Results 
Following is a description of the results chain, in which short-term results (outputs), medium-term 
(outcomes), and long-term results (impacts) are distinguished. The assessment is based on a desk 
study. The weakness is that at the higher levels of the results chain, no reporting has been available. 
Secondary information, i.e. a mid-term review report22 from 2004 is also used. 


A3.5.2.1 Outputs 
The output includes the 500 kW hydropower station, rehabilitated after Maoist sabotage, and upgraded 
with funding from HPL to 635 kW, an extensive distribution grid, connection to the NEA network. 
This fell short of the original plan of 4,650 connections by about 10%, and was reported to be due to 
the implementation difficulties encountered, mainly due to political disturbances.  


In addition, the project has produced a range of rural and social development outputs. 


Location: Jhankre, Thulopatal VDC, Dolakha & adjoining VDCs of Dolakha & Ramechap districts 
Owner: KREC, Khimti Rural Electric Cooperative 
Implementing agency: BPC Hydroconsult in phase I, HPL project unit in phase II 
Funding23: Norway, NOK 19.3 million, HPL contribution NOK 4.7 million. Total cost: NOK 24 million. 
Construction Period: 1996 to 2006 
Scheme type & power output: Run-of –river, 500 kW, later upgraded to 630 kW 
11 kV Lines: total 70.35 km 
400 V distribution Lines: total 42.08 km 
220 V distribution Lines: total 172.09 km 
Consumers connected: 4,160 (2006) 


Table A3- 11: Salient Features of JREDP 


                                                      


 
22 Mid-term review of JREDP II, Scanteam 2004 
23 Amount of Norwegian funding for phase I was not available and is estimated at NOK 3.5 million. HPL 
contribution is also an estimate.   
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This ranged from literacy classes for low caste women to enterprise development and road 
construction. And also included institutional and organisational development, such as the formation of 
mothers groups, forest user groups and water users groups, and most important, the rural electric 
cooperative. 


A3.5.2.2 


A3.5.2.3 


A3.5.3.1 


Outcome 
Provision of electricity to 4,160 households. There is a high connection rate of households, almost 
100%, according to information from the project. Electricity and other services such as drinking water, 
sanitation, and improved schools have become a reality, and are used increasingly by the population. 
The rural electric cooperative is functional, with a democratically elected managing board. It is 
gradually taking over the management operation and maintenance tasks of a rural utility. Electricity is 
available to the local people at a cost of NPR 3.0 per kWh on average. 


Impact 
It is reported that the overall living standard has been lifted above the level of areas outside the 
project. There is evidence of improved sanitation, a steep increase in improved drinking water 
provision, more diversified energy provision and use, including electricity, biogas and better managed 
forest use, and a broad diversification of income possibilities. Overall, poverty is said to be reduced to 
a level below the district and the national average. 


A3.5.3 Findings 


General 
The project has unfortunately only reported on outputs at the end of the second phase, not on 
outcomes of the measures implemented, such as effect of imparted training, the use of electricity, 
actual production from forest nurseries, increase in yields due to better irrigation, etc. This has put a 
constraint on the evaluation in assessing impacts, and only a cursory description of perceived results 
can be given.  


The project has implemented all planned activities and achieved almost all the outputs. The period was 
unfavourable for conducting the necessary activities due to the adverse situation created by the 
insurgency in the country. This has been the most severe project risk, which could not be avoided, and 
resulted in severe damage due to sabotage. However, broad community participation enabled the 
planned activities to be completed, but due to the environment created by the security situation in the 
project area and in the country overall the desired outcome could not be achieved fully. Most NGOs 
and CBOs either abandoned their planned work in the area or limited these activities to the district 
headquarters, and government institutions were non-existent during the project period. Despite all 
these factors, the project continued to function and it was successful in implementing most activities.  


All activities under the rural development programme have been formally handed over to the 
beneficiaries. The user committees are now managing the development works since the take over. 
Proper mechanisms for their long term operation/management, such as setting up of revolving fund, 
training to service providers supplemented with necessary tools/equipment for repair/maintenance of 
these systems has been completed. Regular collection of user fees and timely repair/maintenance of 
the systems have been monitored and found functioning well.  


After the recent restoration of peace in the country, the environment is more conducive to carry out the 
planned activities in the upcoming follow-up project. The following lessons have been learned.: 


• Coordination with the concerned line agencies, I/NGOs, CBOs and beneficiaries for planning, 
management and execution of the planned activities is conducive to project success. 


• Follow-up and monitoring of rural development activities implemented in JREDP II is needed to 
achieve long-term sustainability. 


• Institutional development of KREC is not complete, it needs to be continued 


Jhankre has three challenges that it must address: 
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• Generating its own power introduces a level of technical complexity far greater than buying power 
in bulk, or having the service provided by a professional utility. Staff training and continued 
capacity building is still required. 


• The status today is that NEA refuses to buy surplus power from Jhankre generation. This reduces 
the mini hydro load factor, and is a missed opportunity to generate additional income. 


• The organisational form and ownership is through a local cooperative. The model is as yet 
untested, and its success depends on competent and motivated staff. To achieve long-term 
institutional sustainability is a challenge, and the risk of failure exists. 


A3.5.3.2 Quality of inputs 
The first phase of the project has been implemented by BPC, under a contract with HPL. It is not 
surprising therefore, that the quality of work done was of the standard that BPC had adopted earlier. A 
weakness of the concept was to define a corridor along the transmission line for electrification. This 
resulted in completely arbitrary borders been electrified and non-electrified areas, and was difficult to 
defend vis-à-vis non-electrified households across the border. It led to dissatisfaction within 
communities, and in phase 2 of the project, more acceptable political boundaries of the villages were 
adopted to demarcate electrified and non-electrified areas to the largest possible extent.  


For the second phase of the project, HPL as the project implementing organization, decided to  build 
up its own dedicated project unit that was fully staffed, and professionally managed. This was a move 
to bring the project under more direct control of HPL management, and it may have been a factor in 
further improving input quality. 


There wee three categories of activities in the second phase of the project: Rural electrification, 
institution development and rural development works.  


The project distributes power from its own small hydro plant that was originally built to supply 
construction power for Khimti, and has built the distribution network to connect individual households 
in the covered village communities. The original plant was completely destroyed by Maoist bombing 
in 2003, and there were various problems in its rehabilitation. A new upgraded scheme was 
commissioned only recently, but this is still ridden by problems of intake and penstock stability. There 
is therefore an issue of engineering quality.  


The sub-project “rural development works” covered 12 thematic areas. The main objective of 
conducting these programmes was to support the local populace to conduct various awareness raising 
and income generation activities and helping to build various basic infrastructures to raise the living 
standard of the people living in the project area. Some of the activities appear to have lacked focus, 
affecting the quality of inputs. A main reason for this is seen in the impossibility to conduct a full 
socio-economic base line survey, due to the Maoist threat.  


Institutional development had the formation of a rural electric cooperative (KREC) at its core. This 
proved difficult for several reasons. Election of the KREC executive committee was severely delayed 
due to the non-conducive environment for conducting the election. Later the election was carried out 
in coordination with the security forces stationed at the Khimti plant. KREC is also the first electric 
cooperative in the country, and this raised many questions and delays with the registration authorities. 
The employment and qualification of KREC staff is an issue that is not entirely resolved. Due to the 
delays, not all quality inputs required in institution building could so far be provided.  


A mid-term review of the Jhankre Rural Electrification and Development Project24 found it to be in 
full compliance with emerging international guidelines such as proposed by the World Commission on 
Dams. In the absence of the fully developed and functioning legal framework in Nepal – and the sub-
continent – regarding the rights of project-affected populations, it is a pilot scheme of Good 
Governance. In the opinion of the review, the model should be adopted on a mandatory basis and 
improved upon, in all future hydropower developments in Nepal. The evaluation endorses this view, 
                                                      


 
24 Midterrm Review of Jhankre JREDP, Scanteam 2004  
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and finds that this also reflects the quality of inputs. The project is a good example of a successful 
public private partnership in which private sector owners of the Khimti HEP and Norwegian 
development cooperation joined hands.  


A3.5.3.3 


A3.5.3.4 


A3.5.3.5 


A3.5.3.6 


A3.5.3.7 


Efficiency 
The project was implemented according to plan, despite political disturbances in the area, and 
resources have been efficiently used. It was possible to raise considerable community participation, 
over all resulting in very high project efficiency. 


Effectiveness 
Across more than 12 different activity areas, effectiveness has been variable. Construction works, for 
example, such as small bridges, foot trails, school houses and drinking water supply works, effectively 
addressed local needs, while the services provided in health, literacy and forest use, have been 
considered less well targeted, and of lower quality, hence less effective.  


Relevance 
The relevance of the project is seen under several aspects. The project falls largely into the time period 
past the World Commission on Dams report25. In this connection, the project is very relevant because 
it is an early and good example of local benefit sharing. It is of high relevance under this aspect. 
Formation of a rural electric cooperative is also relevant, because it can be a pilot approach to local 
ownership of rural electrification. In the national context, the project is relatively small, and is 
therefore only modestly relevant. 


Sustainability 
Rural electricity services are considered sustainable in technical terms. Institutional sustainability is 
expected, but there is a risk of failure of the cooperative. Economic sustainability is severely affected 
by the fact that the project cannot sell excess power to the national grid. In terms of an adequately 
protected environment, the project is considered sustainable. 


Benchmark and Economic Benefits 
The benchmark in table and economy diagram shows about average relevance for the project, but 
considerably higher than average efficiency and impact. Sustainability is below average, because of 
uncertainties in relation to the operation of the rural electric cooperative.  


Benchmark factors  compared to all other interventions Net benefit 


Efficiency effectiveness sustainability impact impact 
over useful lifetime: 
25 yrs 


   relevance  country poor mill USD 
Jhankre 170% 98% 80% 149% 187% country 34 
best  249% 129% 115% 273% 278% the poor 3.5 
worst 16% 78% 25% 7% 18% project 108 


Table A3- 12: Jhankre Benchmark of DAC criteria and net benefits 


The net benefits of the project, accruing over time, are expected to be considerable. One reason for 
this is that broad community mobilisation and participation has resulted in considerable indirect 
benefits, in many sectors. 


The economic situation of the project can be seen from Fig. A3- 10. 


                                                      


 
25 published 2000, it makes recommendations as to mitigation of impacts and local benefit sharing at the 
locations of large infrastructure projects such as hydropower development and dams. 
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Fig. A3- 10: Jhankre Rural Electrification and Development Project Economy 


A3.5.4 Conclusion 
Considering both phases, the project has been going on for 11 years, and this seems like a very long 
time for a physical output that is relatively modest. This is put into perspective when it is noted that a 
population of about 35.000 has benefited, and that all activities have been carried out in a participative 
manner. The  period coincides with about as many years of Maoist activity, which at times was violent 
and disruptive. The project has prevailed, and in essence, it has delivered perhaps more than could 
realistically be expected under the circumstances.  


The main direct benefits come from the replacement of kerosene for lighting, and the replacement of 
fossil fuel for thermal generation, which would be the only realistic alternative in a situation of limited 
and insufficient hydro capacity. Significant indirect benefits accrue at the local level from the broad 
range of development works implemented, the institution building efforts, and improved production 
and public services, made possible by electrification. 


The project is expected to result ion considerable net benefits over its life, but there is some 
uncertainty as to the sustainability of the institutional arrangements, i.e. the economic survival of the 
electric cooperative.   


A3.5.4.1 Success Factors 
• A 10 year perspective: Appears important. Success often does not come about in a linear manner. 


The crucial factor is therefore to provide assistance for a time period   


• A broad-based approach addressing a large range of needs in a pro-poor manner. 


• Institution building and people’s ownership principles applied   
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A3.5.4.2 


A3.5.4.3 


                                                     


Challenges 
The project’s strength, local institution building, is also its weakness and greatest risk. Rural 
cooperatives in Nepal have a history of becoming politicized, and a tendency of directing benefits to 
those few in power. A rural electric cooperative, in which all families are a member, has a different 
character. It thrives from providing service to as many as possible. Adverse developments may 
therefore be less critical. Nonetheless, given an ambitious task, which needs to be carried out under 
less than ideal circumstances remains a major challenge. This in no way implies a critical stance of the 
evaluation of the institutional concept implemented, on the contrary: It is commended as forward-
looking and progressive, but it is felt that the institutional risk needs to be pointed out.  


At the national level, so to say at the interface to the outside world, KREC, the rural electric 
cooperative, faces the challenge of being allowed to sell surplus power to the NEA grid. The mid-term 
review carried out in 200326 has briefly shown that it may be very difficult for KREC to achieve 
economic sustainability if it cannot sell its surplus power. However, unfortunately, exactly this is the 
case, because of the refusal of NEA to buy. 


Lesson learned 
The project made the early experience that the geometrical demarcation of a project area, i.e. a 
corridor of a determined number of kilometers to the left and right of the transmission line, is not 
understood or well received. The fact that this was based on the legal requirements of Nepal at that 
time, points to a problem at that level, that should be addressed Project area demarcation is a sensitive 
matter. It must be done in a participative manner to be accepted by the local people. It appears that 
existing administrative boundaries should be respected, in order to find acceptance. 


 


 
26 ibid....  
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A3.6  Butwal Power Company Privatisation Effort 
The intervention is not an actual project, but a process assisted by Norway. Therefore, only a brief 
assessment is made, based on document study and interviews. The purpose is to answer a specific 
question that has been raised in the TOR: What are the effects of privatization of BPC on the local 
community and other stakeholders? In addition, it is of interest to look at the BPC experience as a 
development model. 


A3.6.1 Introduction 
The Butwal Power Company Private Limited was registered in December 1965. The owners were the 
government on one hand and UMN, with a slight share majority, on the other. This remained so for 
thirty years. Then, in 1995, HMG handed over the Jhimruk power plant to BPC, against most of the 
shares held by UMN. Hence, the government took over the company almost entirely, with the declared 
intention however, to privatise it as early as possible. 


The initiative to drive the process forward was later taken by UMN, who eventually was able to 
motivate a group of Norwegian as well as Nepalese potential investors to join hands in bidding for the 
company. 


A3.6.1.1 Objective 
The objective of the intervention was to enable privatisation of the company, which had long been 
intended and agreed to with the government. 


The process of BPC privatisation took a very long time, mainly due to political manoeuvring of the 
relatively inexperienced democratic governments at that time. After more than four years of effort, in 
spring of 2002, on the basis of a bid on HMG’s fourth privatisation tender notice for BPC, the 
consortium of Interkraft Nepal and Shangri La Energy Limited, was  declared the preferred bidder, 
and negotiations started in the middle of March. The sale of BPC shares, thus seemed to have come to 
a successful conclusion, when, at the end of March, both of BPC’s power plants, Andhi Khola and 
Jhimruk, were attacked and damaged by Maoist insurgents. The damage to Andhi Khola, was limited, 
and it could be repaired speedily, but Jhimruk suffered major damage and was shut down for an 
indefinite period. In this situation, the sale proceedings came to an abrupt halt. The bidders took the 
position that they would now not get what they had bid for, and HMG, citing tender requirements, 
refused to accept any discount on the selling price, or agree to deferred payment on account of the 
damage.  


After a deadlock of more than half a year, Norway stepped in and agreed to provide financial support 
through an agreement with the government of Nepal, signed in December 2002, regarding 
compensation for the loss caused by the damage of Jhimruk. Norway made available a grant of NOK 
22.2 million to HMG, for the purpose of compensation of Jhimruk power plant damage. This amount 
was to be transferred immediately to BPC, and then to the buyers of BPC shares, who agreed in a 
parallel agreement to carry out complete repair works to bring Jhimruk back to its full operational 
capacity, regardless of the actual cost. A completion report was to be submitted no later than within 15 
months of signing the grant agreement.   


All objectives and conditions in the various agreements were successfully met. It was reported upon 
timely completion of the repairs that it had been possible to increase Jhimruk output by more than 
25%, thus, the condition to achieve full operational capacity was regarded more than fulfilled.  


The agreement to rehabilitate Jhimruk against the grant received was regarded as a lump sum contract. 
Direct costs for the rehabilitation however, was less than half of the funds provided, and after setting 
aside amounts for taxes to be paid and NPR 40 million for equipment still to be provided to carry out 
further enhancements, almost one third of the grant was left over to pay for the loss of income during 
the repair period. According to the proponents, this compensation  covered somewhat more than 20% 
of the actually experienced loss of income. 


Financial assistance provided by Norway amounted to NOK 22.2 million (as mentioned above). 
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A3.6.2 Results 
There is no full assessment according to DAC criteria here, because the subject is not a real project, 
but a process, to which assistance was provided. Nonetheless, the results chain is briefly described. 


A3.6.2.1 


A3.6.2.2 


Output 
Thanks to the grant from Norway, the government of Nepal received the full price for BPC, which was 
bid on the basis of fully operational power plants, when in reality the company had no production, and 
had to pay for operation expenses without income.  Thus, HMG was compensated fully, and did not 
have to take any rehabilitation or other responsibility. Also, there was no need  to expose the bidding 
process to possible investigation in the event of lowering the price, as the government officials were 
afraid of.  


Fig. A3- 11: Shareholding structure of BPC 


Outcome 
Private investors committed themselves to buy all BPC shares from government at the full price, when 
Interkraft Nepal and SEL were enabled to make the down-payment for BPC, thanks to prompt receipt 
of the grant. However, they also took the risk and responsibility for the complete repairs. As shown 
above, taking this risk paid off handsomely. On the other hand, there was still a considerable amount 
of income loss to be borne by the buyers. 


Ultimately, Norway has provided crucial assistance to privatisation of BPC, which was an objective 
formulated many years earlier. The outcome is a broad based local engagement in the power sector, as 
illustrated in the shareholding structure of BPC in Fig. A3- 11 above. 
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A3.6.2.3 Impact 
The impact of the privately owned utility company BPC is considerable. It has become a player in its 
own right, is able to attract donor funding for support to more rural electrification, and it also brings 
about new investments from local sources in small hydro development, without donor assistance. Its 
impact appears sustainable. 


A3.6.3 Findings 
DAC criteria do not apply for the BPC privatisation effort, and there are no cross-cutting issues 
involved. Therefore, such assessment is not possible. The following are general findings. 


Not all stakeholders and observers are of the opinion, that  the process was entirely fair and justified. 
Questions are raised why the grant was so high in the first place, why the government did not carry at 
least some of the consequences of damage caused to its own property, and why  the whole grant was 
claimed as a lump sum by the owners-to-be of BPC, all implying that Norway may have been too 
generous. The evaluation has no opinion of its own, but it wishes simply to establish, that: 


• The grant was agreed to only after earlier efforts, including legal advice and mediation that had 
been provided, failed to produce a result. 


• There is no shady deal. All agreements and transactions are documented, and on record, and it 
appears that presented facts, that were the basis for decisions, are credible.       


The process of BPC privatisation was lengthy and tedious. Despite this, many regard it as the most 
successful privatisation effort that has been undertaken in the country. There remains the question of 
what difference it makes to the various stakeholders. What is the impact of a privatised BPC? Based 
on documented information, stakeholders perceptions obtained from interviews, and analysis of the 
overall situation, the evaluation attempts to give some answers: 


• The hypothetical case of a fully government owned BPC: Why should it have been allowed to co-
exist alongside the large NEA? There is little doubt that forces would have been at work to 
annihilate it by integration, and that this could have happened at the whim of NEA. In such an 
event, the distinctly different company culture of BPC would have eroded over time. 


• If not integrated into NEA, a perceived disadvantage of a government-owned BPC is the 
politically motivated staffing policy that would have prevailed. Most stakeholders would agree 
that this happens in government entities, to the detriment of performance. 


• Whatever the case may be, BPC has in fact made appreciable progress after privatisation, and it 
has become more efficient as can be seen from key performance data in  


Nepal power system development: BPC 
Data/KPI 1992 1995 1998 2002 2005 2006 
Energy available (GWh) 25.88 77.62 83.66 85.24 97.82 102.08 
Energy sold (GWh) 25.16 75.15 81.04 80.95 93.25 97.06 
Losses % 2.8% 3.2% 3.1% 5.0% 4.7% 4.9% 
              
Total No. of customers 754 1,822 6,405 19,354 22,935 26,543 
growth against prev. Year   43.4% 79.0% 16.3% 5.3% 11.0% 
total Revenue from sales 
(Mill. NPR) 29.57 46.72 183.221 236.278 323.134 358.418 
O&M expenditure (MNPR) 11.138 19.33 68.977 107.397 128.025 128.185 
Net profit Mill. NPR (Loss) 18.432 27.39 114.244 128.881 195.109 230.233 
              
Number of staff 93 229 304 343 306 312 
Customers per staff 8 8 21 56 75 85 
MWh sold per staff 270.54 328.17 266.58 236.01 304.74 311.09 
Revenue (NPR) per staff 317,957 204,017 602,701 688,857 1,055,999 1,148,776 


Table A3- 13: KPIs of BPC, Nepal 
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A3.6.4 Conclusion 
• Norwegian funding for the rehabilitation of the damaged Jhimruk hydro scheme has ultimately 


made privatisation possible. 


• There is evidence that as a privately owned company, BPC is proud of its history and holds up 
values that are different from those prevailing in government, other local businesses and NEA, for 
example visible in approaches to rural electrification that are more pro-poor. Non-metered low 
consumption connections with a very low-cost tariff category is a BPC innovation, and NEA has 
not adopted it. On the other hand, it is exactly this approach even within BPC that is eroding the 
effort to make rural electrification more profitable.  


• Some of the consumers in rural areas complain that BPC is increasing tariffs and is charging for 
services that earlier were free of cost. The reason for this is believed by many to be the fact that 
the privatised BPC is attempting to increase profits. BPC is proposing a general tariff increase to 
the authorities, and this may have more to do with compensation for inflation. Overall, the 
evaluation’s impression is that BPC customers get slightly superior service compared to what 
NEA provides. This impression is based on own assessment and not on a representative customer 
surveys, or similar.  


• At the macro level, a private BPC is clearly resulting in private investment in the power sector, in 
excess of NPR 1 billion, which otherwise would not have taken place. It can be argued that this 
reduces the debt of the country by a similar amount. 


• An indirect and not necessarily intended impact is the leverage on the Nepalese private investment 
in the power sector. The investors in BPC have made it credible for others to invest, mostly in 
smaller, other projects. One of the most recent projects, the 4 MW Khudi HEP, most notably, was 
finally implemented because BPC took the lead and signed up for 60% of the share capital. Other 
private sector hydro schemes, meanwhile, amount to a generating capacity of  8 MW with a local 
investment of the equivalent of NOK 85 million.27 Another 30 MW of capacity is under 
construction, and for more than an additional 100 MW power purchase agreements have been 
signed with NEA.  


A3.6.4.1 


                                                     


Success Factors 
It appears that timing has been the single crucial factor. If Norway had not been willing and able to 
provide assistance promptly, things may have taken another turn, for better or for worse. Hence, it is 
actually the flexibility with which assistance could be provided that has made the difference between 
success and possible stalemate. 


 


 


 
27 Source: GTZ Small Hydro Promotion Project. The referenced amount of USD 14.7 million is converted at the 


exchange rate of 5.96 NOK/USD 
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A3.7  Hydro Lab Pvt. Ltd. 
Beginning with model testing for the Jhimruk HEP in 1989, the Norwegian Institute of Technology 
(today: Norwegian University of Science and Technology, Trondheim – NTNU) and the Engineering 
Institute of Tribhuvan University (IOE-TU) had cooperated for many years, before the Hydro Lab was 
established as a private sector entity. Norway has provided funding for research on the Jhimruk study. 
The second “Norwegian project” that benefited from the laboratory testing facilities was the Khimti I, 
60 MW scheme, investigated in 1996. The tests were instrumental in the understanding  of complex 
water handling and sediment issues and it was possible to improve the design of intakes significantly. 


When dealing with water, first experiment, then use judgment … Leonardo da Vinci28 


A3.7.1 Project Description 
The key term to understand the need for the Hydro Lab is “Steep, sediment laden Himalayan rivers”, 
which indeed are special with regard to the complexity of problems they pose.  


It was necessary for Nepal to initiate a research centre to study and solve the complex issues and 
problems associated with hydraulics and sediment in its Himalayan rivers for sustainable water 
resources development. Institute of Engineering, Tribhuvan University (IOE-TU) in mid eighties 
planned for a Water Resource Research Centre in Nepal. A hydraulic laboratory was set up with joint 
co-operation between the Norwegian University of Technology and IOE-TU to carry out physical 
hydraulic model study of headworks of 12 MW hydropower project. The study continued for the 
period from1989 to 1991. Professor Dagfinn K. Lysne from NTNU was instrumental in establishing 
this hydraulic laboratory. Similarly, the physical model study for the headworks of 60 MW Khimti I 
hydropower project was also performed in the same laboratory in 1996 to 1997. In order to provide 
continuation to this work, Hydro Lab Private Limited was established with the financial support from 
the Norwegian Agency for Development Cooperation. Since its establishment Hydro Lab has 
cooperated with NTNU and the International Centre for Hydropower (ICH) Norway, who both have 
been providing scientific and technical support to the Hydro Lab. 


Norway agreed in 1999 to fund the cooperation between the newly established Hydro Lab, and the 
International Centre for Hydropower (ICH), with a budget of NOK 7.4 million for a period of five 
years, with the purpose of implementing the development plan for the Hydro Lab. A further 
contribution of NOK 6.5 million was agreed on in 2006 for a continuation phase. Of this, one million 
was disbursed in 2006. 


Norwegian financial assistance amounted to a total of NOK 8.4 million in the evaluated period. 


A3.7.1.1 


                                                     


Objective 
The importance of physical hydraulic scale model is accepted and recognized because of the fact that 
empirical formula and computer simulation are not sufficient for a reliable hydraulic design of 
headwork structures. As every river is different from the other in terms of hydraulic behaviour and 
sediment transport, model study becomes essential to ensure the sustainability of designed headworks 
in a proposed location. 


Water resources are the most important natural heritage of Nepal. Nepal’s economy can be uplifted 
only through harnessing the abundantly flowing steep rivers in Nepal. Rivers are exploited by building 
structures for hydropower, irrigation and drinking water projects. For the successful growth of water 
resource development projects, it is important to have a centre which can fulfil the technical need for 
safe and reliable design and operation of the projects. Hydro Lab was founded to meet this urgent 
need. It is worth mentioning that Hydro Lab is the only and first research organisation in Nepal which 


 


 
28 From Hydro Lab brochure 
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is capable of performing physical hydraulic model studies for water resources development projects. 
Besides, it has developed expertise in hydro turbine efficiency measurement and sediment studies.29 


A3.7.2 Results 
Results assessment by the evaluation has been limited to document study and interviews with staff of 
Hydro Lab and its board. A review report of 200330 is available and was used for pertinent 
information. 


A3.7.2.1 


A3.7.2.2 


Outputs 
The project provided training and consultancy by top and high level Norwegian staff. With this, the 
objective of a well qualified staff, was achieved. 


The objective of  “a modern, well equipped research laboratory in operation”, was fully achieved. 
Previously existing lab facilities were upgraded, crucial lab instruments were procured, and an 
adequate and representative office building was constructed.  


Outcome 
Hydro Lab is today a leading research lab in the region. It is recognized far beyond the borders of the 
country. It conducts crucial research and builds knowledge relevant for water resources development. 
Despite this, its business is in a delicate position, as it depends entirely on sector activities actually 
taking place, and Hydro Lab's ability to position itself at the centre of attention.  


It may be appropriate to represent the results of Hydro Lab development through their own mission 
statement,31 quoted in the text box below - 


The objective of Hydro Lab is to carry out research and provide consulting services in hydraulics and 
sediments. Its main aim is to assist water resource engineering related professionals through physical 
hydraulic model studies in achieving successful design and operation of headworks. Along with the 
above mentioned objective, Hydro Lab has its vision, mission and values as follows.  
Our Vision: Hydro Lab strives for a sustainable development of the water resources in Nepal for the 
benefit of the Nepalese people. 
Our Mission: To be an ethical and professional research consultant, promoting innovative techniques 
for the water resources development. 
Our Values: 
Integrity - We seek to be truthful and transparent. We will act honestly in handling contracts, respect 
others and show responsibility in fulfilling our duties. We will live by our agreements and commitments. 
Fairness - We strive to treat fairly our staff, our customers, our suppliers and the communities in 
which we operate. We do not try to get the most out of a negotiation or transaction at the expense of 
others. 
Professional Competence - We desire to excel in our work and to improve our competence. We 
expect to achieve demonstrable results. 
Training - We are committed to the daily task of training others and to passing on our skills and 
values. 
Teamwork - We achieve our greatest success by working together as a learning organisation. We 
respect new ideas no matter who brings them up. 
Service - We seek to identify people with, their needs and aspirations, sharing our time and 
capabilities without considering any tasks too menial or demeaning. 
Alliances - We strive to achieve innovative, responsive and productive partnerships with institutions or 
organizations having common area of professional interest. 
Environment - We value the conservation, management and enhancement of the environment. 


                                                      


 
29 from Hydro Lab’s web site: http://www hydrolab.org/about htm  
30 review of Hydro Lab pvt. Ltd, Norad/NCG March 2003 
31 Source: Hydro Lab web site 
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The statement is an expression of Hydro Lab’s high professional standards. However, it fails to 
convey the claim to a sizable chunk of the market, commensurate with its competence. 


A3.7.2.3 


A3.7.3.1 


A3.7.3.2 


A3.7.3.3 


Impact 
Hydro Lab has had a significant impact on water resources development in Nepal, and perhaps in the 
entire Himalayan region. When using water from Himalayan rivers, sediment handling is of crucial 
importance. Effective water intake and sediment separation designs are the trademark of Hydro Lab 
and its basis for an increasing impact on the industry. Knowledge gained has the potential of making 
water resources use more sustainable, and at the project level, economic benefits accrue due to 
reduced investment costs and lower operation costs. 


A3.7.3 Findings 
Discussion of general aspects and DAC criteria assessment follows. 


General 
Development of water resources bears many risks: hydrological, geological, environmental, financial, 
etc. Nepal’s response in addressing some of the severe risks is the knowledge that Hydro Lab builds 
about the local and specific conditions for water resources development. 


Through its work, Hydro Lab explicitly addresses the cross-cutting issue of environment. Gender and 
poverty are not considered as applicable to the context. 


Hydro Lab is doing excellent work, but largely fails in using the good results to its maximum own 
advantage. For example, it may not seem very informative for potential clients, when Hydro Lab 
claims that it could “save a lot of money” for its client, by making certain suggestions for design 
changes. This should be much more concrete, with hard facts, and, in mutual agreement with the 
client, broadly publicised reports. 


Quality of inputs 
In addition to the experience gained in the two model studies that had already been carried out, and the 
modest infrastructure already existing, the following inputs were provided. 


• A credible ownership structure, with BPC, Institute of Engineering of TU, Hydroconsult pvt. Ltd. 
another UMN company, and PEEDA, the People’s Energy and Environment Development 
Association, an NGO associated with UMN, as shareholders. 


• The prospects of recruiting competent Nepali staff. At that time, already more than 25 students 
had passed from the NTNU master course. In addition, NTNU would provide specific training. 


• The agreement with ICH provided for the part-time assignment of a responsible professor, a part-
time technical manager from NTNU, and a laboratory research engineer, as well as a senior 
laboratory technician, to be made available as needed. 


• Staff training to be provided through continuous on-the-job training, structured training at the 
laboratory, and a training programme at NTNU and other relevant institutions.  


Judged by the results, the inputs provided were of satisfactory quality. A review carried out in 2003 
had conducted interviews with users of Hydro Lab services. The results are encouraging. All users 
were fully satisfied with the work done, some going to the extent to state “as good as in Norway”, 
when asked about work quality. This reflects the high quality of inputs. 


Efficiency 
The close cooperation with ICH and NTNU has resulted in high cost-efficiency both with regard to the 
use of Norad grants, as well as paying customers funds. In the process, the infrastructure of the lab 
was built up, training was provided, on-the-job, as well as more formally, and, most importantly, 
actual problem solutions in water resource development were elaborated in a timely manner. 
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A3.7.3.4 


A3.7.3.5 


A3.7.3.6 


A3.7.3.7 


Effectiveness 
The project has achieved its institution building objectives. It has not achieved its business objective 
of becoming economically independent and profitable. 


Relevance 
Hydro Lab is of extraordinary relevance for Nepal, and perhaps for the region. It can play a major role 
in the economically sustainable development of Nepal’s and the Himalayas water resources. With its 
hands-on approach, it is relevant for the training of professionals.  


The cooperation with ICH and NTNU, and the links to formal training, are highly relevant for the 
stakeholders and students alike.  


Sustainability 
Over the past four years, Hydro Lab has produced modest profits. This is not necessarily a proof of 
sustainability, as turnover is highly variable. For example, it was more than seven times lower in the 
financial year ended in mid 2006, compared to the previous year. Business depends too much on big 
projects in Nepal.  


It has been frequently mentioned by the review, by the appraisal report for a new phase, and in 
minutes of meetings, that sustainability is a key issue. Reference is made to the difficulties that Hydro 
Lab faces in a sector that is highly politicised, unpredictable and in general slow moving. All this is 
outside the sphere of influence of Hydro Lab, and therefore further discussion is actually not helpful.  


Benchmark 
Table A3- 14 summarises the benchmarks for the Hydro Lab. It is shown that efficiency achieved in 
project implementation is better than average, and effectiveness and relevance are at the average level. 
It is not possible to benchmark this project against other interventions in terms of sustainability and 
impact criteria. In general, there are no data for the calculation of sustainability factors in institutional 
support projects, and a calculation of impact is only possible in the longer term, and it involves 
research at the level of projects which were influenced by work and testing carried out specifically by 
Hydro Lab. 


Benchmark factors compared 
efficiency effectiveness    relevance 


Hydrolab 125% 100% 
best   249% 129% 
Worst 16% 78% 


Table A3- 14: DAC criteria benchmark for Hydro Lab 


A3.7.4 Conclusions 
In the good tradition of Norwegian assistance to Nepal, that followed a bottom-up and integrated 
approach, the Hydro Lab is a useful and necessary institution. It performs work of high value and 
quality, and through this, it has earned considerable recognition. 


A3.7.4.1 


A3.7.4.2 


Success Factors 
The close institutional cooperation between Hydro Lab and NTNU is clearly the key success factor. It 
has provided benefits to both sides. NTNU gained a local partner for carrying out challenging 
empirical field research, and Hydro Lab benefited and learned from NTNU’s expertise. 


Challenges  
The main challenge is economic sustainability. Hydro Lab must improve its marketing, and adapt it to 
its declared strategic needs, even under adverse conditions. It means probably to be active regionally, 
if not internationally, and to be more assertive in marketing nationally. The fact is that there are a 
number of operating hydropower schemes that have not used services of Hydro Lab, such as 
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efficiency testing of turbines, as an example. It is noted in this context, that there appear to be no 
professional staff in this area, nor any experienced marketing advisers. 
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A3.8  Assistance to MOWR on Legislation 
Norway entered into two agreements for the purpose of providing legal assistance to the government 
of Nepal. In August 1992, the agreements purpose was “assistance for the establishment of legislation 
concerning development of water resources”… Later, in February 1996, an agreement was signed, as a 
follow-up, with the purpose of “assistance for development of water related legislation in Nepal.”  


The first agreement was the result of two earlier visits by NVE, in November 1991, when a seminar 
was organised with the purpose of sharing the Norwegian experience, and a follow-up visit in March 
requested by HMG, in preparation for the later agreement. 


A3.8.1 Project description 
Norway provided an advisory team to provide high level policy advise to the Nepal authorities, who, 
at that time, had embarked on drafting legislation in various areas. It may be recalled, that this was the 
time when Nepal had one of its first democratic governments. Drafts of the Electricity Act under 
preparation were based on the recent Power Policy in India (1991).  


When the NVE team first arrived in Nepal in 1991, there also existed a draft of a Water Resource Act. 
The prevailing intention was to focus on a general Water Resources Act, taking care of all kinds of use 
and management of the water resources in the country. The Norwegian experts  advised against this 
strategy, as it was regarded to take too much time. The suggested alternative was to develop a special 
act for the Khimti project (work title “Lex Khimti”). The Nepalese authorities decided against this 
advice, and focused on an “Act on promotion of hydropower projects”. The advisory teams’ legal 
expert was asked to provide an input to this. It was in the end integrated into the “Electricity Act”, as 
this was already tabled on the parliamentary agenda. The Water Resources Act 2049 (1992), and The 
Electricity Act 2049 (1992) were both passed by parliament in September 1992. An NVE status report 
of January 1993 called this “the first concrete result of the assistance”. 


Subsequently, the expert team advised and commented on adjacent legal areas, stressing the point that 
legislation required to be adjusted and harmonised as soon as possible. 


During a further experts’ visit in January 1993, the team assisted in drafting Regulations to the new 
Acts, through a three day seminar. This was followed by a broader information seminar. At the same 
time the team also advised on the preparation of a project agreement for Khimti. This concluded the 
activities in the first phase. 


For the preparation of a second phase of legal assistance, an NVE team made three visits to Nepal, in 
1994, 1995 and finally in April 1996. An agreement was then prepared with the Electricity 
Development Centre (EDC, today DOED, Department of Electricity Development),as the partner 
institution. 


The strategy was the same as before, to “provide services of an advisory team from NVE… for the 
joint discussion of problems, and … outlining of important principles and possible solutions by the 
advisory team”. Specific engagements, chiefly on the review of various acts, policies and related 
papers were determined, and a visiting and seminar programme for the staff of the partner institution 
were included. The total budget provided by Norad was NOK 2 million for this second phase. 


A3.8.1.1 Objective 
In broad terms, the objective was to assist Nepal in the elaboration of improved Water Resources Use 
Legislation.  


Norway provided financial assistance for this project in two phases. The grant provided were of NOK 
750,000 and NOK 2 million, respectively. Hence, total project cost amounted to NOK 2.75 million. 


A3.8.2 Results 
The results need to be seen in the light of unstable government due to the struggle for power of 
contending political parties. This affected the administrative reform process, which eventually was 
discontinued. 


53 Evaluation of Norwegain Power-related Assistance  Annex 3 - Case Studies Nepal 







A3.8.2.1 


A3.8.2.2 


A3.8.2.3 


A3.8.3.1 


Outputs 
Top and high level advice was provided as well as training for department employees.  


• Various policy papers, seminars and workshops. 


• Advice provided on various legal matters 


Outcome 
Norwegian expert advice has had a marked influence on the following policy documents, laws and 
regulations: Hydropower Development Policy 1992, Water Resources Act 1992, Electricity Act 1992, 
Water Resources Regulation 1993 and Electricity Regulation 1993. The only visible outcome of the 
second phase is added competence through training and advice. 


• Legislation passed on Electricity and Water Resources 


• Regulations passed on Electricity and Water Resources 


• Khimti Project Agreement successfully signed 


Impact 
Assistance provided in the first phase has made it possible to launch the Khimti HEP with private 
sector ownership. Successful conclusion of the Khimti agreement between the investors and the 
government is directly attributable to the „ground work“ done under the legal assistance.  


Other developments include: 


• Private sector development of hydropower has become possible 


• Two medium sized power plants totalling 100 MW were built by private sector promoters under 
project finance.  


• Another 6 small scale (1 to 10 MW) schemes were implemented, thanks to changed legislation. 


• The need for amendment of the new legislation is recognised. 


• The lack of harmonisation is increasingly causing investor uncertainty. 


None of these impacts is attributable to second phase Norwegian legal assistance. 


A3.8.3 Findings  


General 
No specific risk or cross-cutting issue has been addressed by the project. 


The first phase of legal assistance on water resources utilisation has been provided at a crucial point in 
time. It has been efficient in terms of use of high level resources, effective in terms of achievement of 
the immediate objectives, and highly relevant, to make private sector hydropower development 
possible. 


A second phase has shown poor cost-efficiency when measuring concrete outputs against the cost of 
inputs. Effectiveness has been limited, and for this reason, it was of little relevance. 


Two distinct reasons could be identified for this: 


• Government in Nepal was not politically stable, affecting administrative efficiency.  


• Norway assumed that the same strategy would be appropriate in a second phase, namely to 
provide limited and sporadic advice on a “on call” basis, as had proved successful in the first 
phase. However, the perception of officials from that time is that Nepal needed hands-on  
assistance and day-to-day coaching, to bring forward the various processes of formulating, 
discussing and modifying Acts and Regulations in various area. Incidentally, such assistance was 
provided for many years from about 1994 to 2005 by USAID. As a result, various draft laws and 
regulations exist. Any Norwegian influence in such documents is not evident. 
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A3.8.3.2 


A3.8.3.3 


A3.8.3.4 


A3.8.3.5 


A3.8.3.6 


A3.8.3.7 


Quality of inputs 
The Norwegian adviser team provided high quality input at a crucial moment in time. The Hydro 
Power Development Policy 1992, The Electricity Act 1992 and the Water Resources Act 1992 appear 
strongly influenced by the advice received. This was all achieved in the first phase of assistance, and 
concluded early in 1993 with a high quality seminar, as stated by persons interviewed. 


Inputs in the second phase are uncertain, and cannot be assessed in a satisfactory manner. The 
evaluation has found that NVE lacked a working partner for three years. Several draft agreement 
versions were not signed. Finally, EDC was chosen to cooperate. By that time, USAID had taken over 
a strong role by providing a resident adviser team to work on the legal framework. 


Efficiency 
The translation of advisory input into a legal product, was very efficient. This relates to the first phase 
of the project, during which the political framework conditions in Nepal were highly conducive. 


In a second phase, the project “produced” knowledge through lectures and conferences. No further 
legal product was found to have been influenced by Norwegian assistance. This is due to the political 
turmoil that had set in those years. Efficiency for this second phase, when comparing inputs to output, 
was low. 


Effectiveness 
The first phase was highly effective: A legal framework that permitted private sector involvement in 
power development was established, and put into practice through the Khimti HEP. From this, both 
Norway and Nepal benefited. Nepal achieved additional, much needed generating capacity, and 
Norwegian investors were enabled to enter the sector, and participate in a majority position in a 
lucrative project. 


In a second phase, the political environment was not conducive to effectiveness, but it was also found 
that Norway did not provide what Nepal wanted most. Norway offered high level policy advice on an 
occasional basis, while the ultimate partner, identified two years into the project, is reported to have 
required hands-on substantial implementation assistance. Effectiveness of the second phase was 
therefore low. 


Relevance 
The first phase was highly relevant. It helped Nepal in moving ahead with private sector hydropower 
development. 


A second phase had little relevance, as evidenced by the lack of effectiveness. 


Sustainability 
Political  turmoil over the past 10 years has severely undermined sustainability. Today, drafts of new 
legislation exist, but these in effect, will “wipe out” earlier Norwegian influence, for better or for 
worse. Hence, from the point of view of Norway’s intervention, it was not sustainable. 


Benchmark 
The computation of efficiency, relevance and effectiveness shows average results, well in line with 
qualitative assessment. 


Benchmark factors compared 
efficiency effectiveness      relevance 


MOWR 93% 78% 
best  249% 129% 
worst 16% 78% 


Table A3- 15: DAC criteria Benchmark Legal Assistance 
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A3.8.4 Conclusion 
The intervention of Norway in the legal area was initially an important contribution to a democratic 
government that had initiated political reforms. Unfortunately, for reasons explained above, 
continuation of Norwegian advice was later not effective, and drafts of revised legislation are heavily 
influenced by other donors, in particular USAID. 


A3.8.4.1 


A3.8.4.2 


Success factors 
Good timing and appropriate inputs in the first phase. 


Lessons learned 
In a situation of political instability, the risk of project failure is very high. 


Whether Nepal communicated clearly what it needed, and/or whether Norway could not or did not 
want to provide it, may be irrelevant in retrospect. The lesson that can be learned from the experience 
is that complete clarity and mutual understanding early in the process is essential. 
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A3.9  Khimti Khola Feasibility Study 
This is not a full evaluation, but discussion of the leverage effect of Norwegian assistance that 
ultimately raised private sector finance for project implementation of the 60 MW hydro scheme. An 
answer is also sought to the question: Was BPC up to coping well with the complexity introduced by 
the larger scale project? 


Information was extracted from various project documents32, and cross-checking of some of the facts 
was possible in interviews with stakeholders. 


A3.9.1 Project Brief 
The objective of the Feasibility Study was "to prepare a feasibility report which meets the 
requirements of the Asian Development Bank and the World Bank for the Khimti Khola Hydro 
Power Project by the latest 31 October 1992". This overall objective was achieved in the 4 
volumes of a presentation Feasibility Report. The Draft Final Report was submitted in November 
1992. Following receipt of comments from many parties, the final report was dated April 1993.  


A3.9.1.1 


                                                     


Objective 
To produce a study and related documents that make it possible to raise finance for project 
implementation, 


In conducting the Feasibility Study, technical economic and environmental aspects were considered, 
in an integrated manner. The Feasibility Report incorporated an Environmental Impact Assessment. 
Specific tasks that were carried out were: 


• Topographic survey of key sites for project design, including establishing control survey 
throughout the project area. 


• Geological mapping as an extension of work done previously by Nepal Electricity Authority 
(NEA) 


• Borehole drilling and geophysical investigations in the critical area at the top of the pressure 
shaft. 


• Hydrology: A comprehensive review of existing data and establishment of a reliable database for 
the size and design of the scheme and for energy output calculations. 


• Power market studies to determine the appropriate connection point to the national grid. 


• Engineering design sufficient to produce layout drawings for all significant components of the 
scheme, and to prepare a cost estimate. 


• Economic and financial analysis to determine the viability of the project. 


• Environmental impact assessment to establish the impact of the scheme on the biophysical and 
social environment, and recommend any necessary mitigation measures. 


• Implementation: Prepared a summary of the organisational and legal basis on which the 
scheme could proceed as a private sector development under the new FM/MN policies for the 
power sector. 


Norway provided financial assistance amounting to NOK 3.78 million for the project. “Delivery” of 
Norway has been the provision of finance for both, the international consultant, and BPC, the local 
consultant, to carry out the study. 


 


 
32  a) BPC Completion Report (not dated), b) Joint Committee meeting minutes, dated August 1992, c) 


Comments on Khimti Fesaibility Study, NVE Memorandum „Feasibnility Study Khimti Khola“, February 
2003 
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A3.9.2 Results 


A3.9.2.1 


A3.9.2.2 


A3.9.2.3 


A3.9.3.1 


A3.9.3.2 


Outputs 
The principal output of the project has been the Feasibility Report, which has been widely 
circulated and accepted, and is the basis on which scheme financing has been initiated with the 
Asian Development Bank (ADB) and the International Finance Corporation (IFC), along with other 
funding agencies. Thus the project has achieved its objective of producing a report suitable for this 
purpose. 


Outcome 
A positive financing decision on Khimti I hydro scheme has been taken as the major outcome of the 
study. BPC also made wide use of Nepali consultants, particularly for site investigations and 
environmental work. This has ensured that the benefits of the study, in terms of capability building, 
have spread beyond BPC. This has become the basis of an ongoing working relationship with 
some of these consultants. 


As an outcome of the study, and in parallel with it, BPC was able to take a significant role in assisting 
the Government with the implementation of their policy for encouraging the private sector in hydropower 
development in Nepal. Khimti has been the first project under this new policy, and from the feasibility 
study onwards has been a means for both Government and the private sector to find practical solutions to 
new problems, and establish precedents which will help future projects under this policy. 


Impact 
The impact of the intervention is the implemented Khimti HEP, which added much needed generating 
capacity to Nepal’s national grid. At the level of NEA, the buyer of power from Khimti, it is reported 
that, while the power available from Khimti is crucial, its cost is felt to be excessive.  


A3.9.3 Findings 


General 
Among the cross-cutting issues, environment has been specifically addressed as a crucial issue in the 
project. Gender and poverty were not considered applicable concerns. 


The potential risk of failure, i.e. a sub-standard study result, has been avoided by setting up a 
partnership between a Norwegian consultant with experience, and BPC. 


In addition to the primary output, the project has been beneficial to the development of human resource 
capability in Nepal, and to the building and enhancing of Nepali institutions, particularly in the private 
sector. Some of the evidence: 


• International Co-operation: BPC in conducting the study, was able to learn a great deal from 
the association with Norpower, including having one Nepali engineer work in Norpower's Oslo 
office on design aspects for a short time. The challenge of producing a report acceptable to an 
international level enabled BPC to develop its skills in a number of areas, and new staff were 
taken on locally to ensure adequate expertise was available. 


• Environmental: BPC has strongly developed its capability in environmental assessment and 
mitigation work, and this is providing valuable in the setting up of the Khimti site work. One 
aspect of this was the emphasis on looking at the existing local community, and the position of 
women in particular, to see how the benefits of the project to the local community could be 
maximised. Another was the issue of low flow hydrology and fishery requirements, and this 
work has continued even after the feasibility study. 


Input Quality 
Judged by the success of the project, i.e. a bankable report, input quality has been excellent. 
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A3.9.3.3 


A3.9.3.4 


A3.9.3.5 


A3.9.3.6 


A3.9.3.7 


Efficiency 
The conversion of inputs to output appears acceptable, but is has been affected by the learning cost of 
BPC. Which, strictly speaking, have reduced purely economic efficiency. 


Effectiveness 
The objective has been fully met. Hence high effectiveness can be assigned. 


Relevance 
The initiative to carry out the feasibility study was highly relevant with a view to leverage private 
investment and the later HEP implementation. 


Sustainability 
The end result, in the form of the Khimti HEP is well anchored and fully sustainable. 


Benchmark 
In comparison to other interventions, the Khimti feasibility study shows an efficiency a little below 
normal, while effectiveness and relevance are between average and the top of all interventions (Table 
A3- 16). The benchmark appears well in line with qualitative assessment. 


Benchmark factors compared 
Efficiency effectiveness 


    relevance 
c-khimti 91% 115% 
best  249% 129% 
worst  16% 78% 


Table A3- 16: DAC criteria benchmark Khimti Study 


A3.9.4 Conclusion 
The project was implemented primarily within the Butwal Power Company, as part of HMG's policy 
of encouraging private sector power development. The project has thereby provided the "seed" for 
the ongoing development of Khimti Hydropower Project. BPC has taken the lead in continuing the 
investigations after the feasibility study. It has entered into co-operation agreements with Statkraft of 
Norway, both for the design, and the construction site, has started under local funding, and will 
continue to completion once the full project financing is finalised. 


The Project has enabled BPC’s engineering and consulting department, and other consultants, to learn 
and develop their capability in project implementation at this scale. Previous projects have been on a 
smaller scale, and have therefore not received the degree of critical review which came with Khimti. 
As a result, the company is now better placed to undertake work of this type, which also means that 
the Nepali capability is enhanced, over a wide range of disciplines. 
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A3.10  Training of Personnel in Khimti Implementation 
The following is not a full evaluation of the intervention, but an attempt to identify the impact of 
training provided on important actors’ capabilities, seen in the overall strategic context. 


A3.10.1 Project Brief 
Training was provided to local companies involved in the construction of the Khimti Khola I HEP; 
including Himal Power Limited (owner), Nepal Hydro Electric and Himal Hydro, both sub-contractors 
to the international main contractors. 


The programme was carried out in the period from 1996 to 2000. Training took place abroad and at 
the site. In addition, large numbers of semi-skilled and unskilled construction workers were trained on 
the job.  


A3.10.1.1 


A3.10.2.1 


Objective 
The objective was to recruit, train and qualify the owners’ personnel to handle the different aspects of 
hydropower projects, including operation and maintenance. Its main goal was to build up an 
operational set up within the owners’ organisation, which is competent in all aspects to run the newly 
built power plant.  


Norway provided financial assistance of total NOK 4.962 million to several partners. 


A3.10.2 Results 


Output 
Outputs included a large volume of training for workers, skilled workers and technicians. The 
following categories of  personnel were included: Operators, tradesmen, technicians,  supervisors and 
engineers. The value of on-the-job practical training may be summed up as follows: 


Statement from an interviewed construction supervisor: “The most impressive and effective working 
method was to assign a group of workers to a two person team of Norwegian and Nepali foremen, and 
assign daily work targets to them. This resulted in optimum learning and efficient work performance”. 


A3.10.2.2 


A3.10.2.3 


A3.10.3.1 


Outcome 
The capability and competence of contractors and utility at the operational level was significantly 
improved, and they are using the acquired competence and capacity to the benefit of the Nepalese 
economy, specifically the power sector.  


Impact 
The companies supported have become industry leaders in their respective fields. The training 
provided in this project has contributed significant to this. 


A3.10.3 Findings 


General 
The tradition of assigning high importance to training and capacity building was continued in this 
project. The comprehensive training package that was financed may be regarded as another strategic 
building block in an overall sector development strategy. It may not have explicitly been conceived as 
such, but this is the perception of participating stakeholders.  


The inherent risks of difficult construction projects, such as fatal accidents, has been successfully 
countered by the project, as training included safety aspects at all levels. 


No specific cross-cutting issues have been addressed by the project. 
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A3.10.3.2 


A3.10.3.3 


A3.10.3.4 


A3.10.3.5 


A3.10.3.6 


A3.10.3.7 


Input Quality 
It appears that all inputs were of fully satisfactory quality. This is supported by the high technical 
standard evident in the Khimti power plant. 


Efficiency 
The choice of training in Norway was an opportune and solution-oriented decision, but cost for this 
were high. While time efficient, this has somewhat affected cost efficiency. 


Effectiveness 
The project has been effective in addressing training needs in the context of implementing an 
ambitious project. The objectives have been successfully met. 


Relevance 
Stakeholders involved assign high relevance to both, formal and on-the-job training received. The 
relevance has two aspects: a) successful completion of the project with a high content of local 
manpower, and b) the gain in competence and confidence in their own abilities of the contractors 
involved. 


Sustainability 
The Khimti hydro scheme is economically successful, and of high technical standard. It is long-term 
sustainable. 


Benchmark 
Benchmarked efficiency, indicates less than average efficiency (Table A3- 17. This may be influenced 
by a lack of firm results data, so estimates imply some uncertainty. Effectiveness and relevance are 
better than average, and this supports the qualitative assessment. 


Benchmark factors compared 
efficiency effectiveness   


    relevance 
t-khimti 79% 112% 
best  249% 129% 
worst 16% 78% 


Table A3- 17: DAC criteria benchmark for Khimti Training 


A3.10.4 Conclusion 
The most vivid account of benefits was verbally provided by the management of  Himal Hydro. It can 
be summed up as follows: “The material, moral and professional support of our Norwegian partners 
has enabled the company to become the market leader in complex construction and tunnelling 
projects, in Nepal, and perhaps in the region. The financial support provided for training has been 
crucial in this. In combination with specific education provided for many staff in Norway, it has built 
the capacity of the firm to a sustainable and extraordinary level .” The evaluation finds this summary a 
good and valid account of the achievements. 
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A3.11  Education and Training of Professionals 
The Norwegian Fellowship Programme has been evaluated by others, not related specifically to the 
power sector. The present evaluation however, attempted to identify impacts on the sectors’ human 
resource base. Information was obtained through a number of interviews of both, training participants, 
and their superiors. In all, of more than one hundred members of the Norway – Nepal Alumni 
Association, of which about 95% have participated in courses at NTNU, the evaluation has 
interviewed 9 participants, and several superiors of participants. 


The method applied was to extract some relevant statements and findings from the evaluation33, and 
then to cross-check these with respondents perceptions of training received, without however, 
disclosing to those interviewed what their responses would be compared with. This was done in order 
to avoid asking leading questions. 


The cost of training Nepali professionals under the Fellowship programme is estimated at NOK 30 
million. This is outside specific power sector assistance finance. 


A3.11.1 Evaluation Statements34 
1. …NFP, with its development aid focus, targets mature applicants with 2 or more years of working 
experience and a secure link to an institution or bureaucracy in their home country considered to be a 
relevant development cooperation partner for Norway.  


2. …NFP contributes with capacity building in government institutions and NGOs. Fellows return to their 
institutions with new, updated relevant methodologies and understanding of how to address prioritised 
development cooperation issues. The secure link to their home base institution results in virtually all 
fellows returning to their home country institution.  


3. …Such a selection process also enhances the “value added” potential of the programme, because 
returnees represent a “brain gain” as opposed to a “brain drain”. From this perspective, NFP fellows are 
prospective “change agents”. 


4. …With a small number of fellows from a large number of countries and institutions, it is difficult to 
achieve development effectiveness and impact. 


5. …One undisputed extra benefit obtained from studying in Norway is status, as a master’s degree from 
most developed countries confers more status than a master’s degree from a university in the South. 
Another benefit is personal development. By studying in an international environment, candidates broaden 
their perspective and international perception. 


6. … Are courses in Norway better from a professional standpoint? Some probably are, and by a good 
margin. In fact, the majority may be better, particularly from a Norwegian perspective, but not necessarily 
from a developing country’s point of view. The question of relevance is crucial, and a number of fellows 
interviewed express concerns about the lack of relevance to their home situation. 


A3.11.2 Findings from Interviews 
In general, all respondents were full of praise for the courses that they had the opportunity to attend. 
There were two subjects of study of the participants: a) Hydropower Engineering, and b) Electrical 
Power Systems Engineering. Early participants had attended post graduate one year courses, while 
later, it was M. Sc. two year courses. 


For the Alumni interviewed, and many others who’s CVs are known to the evaluation, the criteria of 
selection as given in statement one above applies. All had previous work experience in the sector, and 
most had been associated with a Norway assisted project before and after their training. It is strongly 
felt that the complementarities of measures, practical project implementation here (in Nepal), and 


                                                      


 
33  Evaluation of the Norad Fellowship Programme, Norad/NCG, June 2005 
34  ibid: The following are quoted from the evaluation report 
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higher level training there (in Norway), was of benefit to both, the individual and the project 
implementing organisation at home.   


What more than half the interviewees brought up without being prompted, is their high appreciation of 
the mix of subjects, across disciplines, and both theory and practice, that was provided. This 
established a strong link to the employment held, and most returned to their previous employer, while 
a few changed jobs later, but remained in the sector. Hence, statement 2. is confirmed, with the 
variation that many of the students were actually employed in business entities such as BPC, Himal 
Hydro, Hydro Lab, and others. 


There is definitely a perception among alumni, their superiors and stakeholders in general, that a 
considerable brain-gain has happened (confirming statement 3). 


Fortunately, the situation in Nepal is not such that participants in training in Norway have remained a 
small number over time. More than a hundred alumni is a considerable number for the size of the 
power sector in Nepal, and a development impact is discernible in the perception of observers, 
contrary to statement four above. 


Status as an extra benefit and personal development is invariably felt and treasured. 


Alumni in Nepal feel no concern about the relevance of their training to the home situation. On the 
contrary, the perception is that the experience of staff and faculty at NTNU is highly relevant to the 
Nepal context, and in fact it has not been an uncommon experience to meet lecturers and other 
resource persons who have a professional link to Nepal and its power sector. Hence, statement 6. is 
rejected as not applicable. 


A3.11.3 Benchmark 
Despite the fact that not a full evaluation was done, a benchmark was attempted also for the 
Fellowship programme. This was done by quantifying the results in terms of trained personnel 
(masters degrees and other higher level training), using generally applied monetary values, and 
comparing this to the average cost of NTNU courses. 


Efficiency has been found to be better than average, while effectiveness and relevance benchmarks are 
just slightly above average (Table A3- 18). 


Benchmark factors  compared 
efficiency effectiveness 


   Relevance 
fellowship  112% 101% 
best  249% 129% 
worst 16% 78% 


Table A3- 18: DAC criteria benchmark for Fellowship Programme 


A3.11.4 Conclusion 
Based on the evidence of an apparently only limited need for expatriate power sector consultants in 
Nepal, and the perceptions of interview respondents, the Norad Fellowship programme is considered 
another highly relevant building block in the country’s power sector development. Some shortcomings 
or weaknesses found in the overall evaluation cited above, have not been found applicable to results 
and impacts in Nepal.  
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A3.12  The Macro Level View 
The evaluations’ estimate is that Norway has contributed about 7% of total donor funding to the power 
sector over the past 25 years. In terms of tangible output, the direct contribution consists of 17 MW 
and the indirect contribution of an additional 60 MW of generation capacity. The 60 MW has received 
seed funding for the feasibility study from “official” Norway, and the investment has been done by 
Norway/Nepal private sector investors, unless Statkraft must be regarded as publicly owned?  


The total of 76 MW has not caused Nepal any debt, which is different from many other investments in 
the sector.  


In the dry season, at the time when generation capacity country-wide is greatly reduced due to water 
shortage, to about 545 MW (including thermal and storage capacity), “Norwegian capacity” available 
is about 30 MW, i.e. about 5%.  


In terms of contribution to energy supply, the total capacity of 76 MW produced 470 GWh 
(2005/2006), against the 2,521 GWh of the national total. This means that more than 18% of total 
energy is provided by these projects. It also indicates that the projects in question have above national 
average performance.  


Nepal is in a situation of load-shedding in the dry season, since capacity expansion could not keep 
pace with demand growth. In the most recent dry season, (winter 2006/2007), capacity not supplied 
amounted to 100 MW on average, and a peak of 170 MW. Without the supported projects Andhi 
Khola, Jhimruk and Khimti, the shortage would have amounted to an additional 30 MW, about 30% 
more than actual. 


It is possible to calculate the value of energy not supplied. However, the value assigned to such 
opportunity cost varies widely, depending on how important and vital power is assessed to be in any 
specific situation. Such a value is not readily available for Nepal, so instead, the estimated cost of 
using backup diesel power, at US cents 30 to 35/kWh is used. This converts to about NOK 2 
million/GWh.   


Effective energy not supplied last winter35 amounted to an average capacity of 100 MW, and to 6.58 
GWh. Hence, the 30 MW higher load-shedding that would have taken place without the Norwegian 
projects amounted to a rounded 2 GWh. This gives a value of  NOK 4  million, and can be taken as a 
minimum economic saving for Nepal, resulting from reduced load shedding in a single dry season. 
The main contributor to this saving is the privately owned Khimti project. 


The evaluation argues that such benefits from Khimti should at least in part be attributed to Norwegian 
development assistance. If so, any adverse impact that Khimti might have should also in part be 
attributed to Norwegian assistance. NEA is the buyer of Khimti power, and it complains that it must 
pay a price that is too high. The price has of course been agreed to by NEA when it was initially 
negotiated, but the perception of local stakeholders today is that unfair advantage was taken of the 
relative inexperience of the Nepalese side in such negotiations at that time. A participant present in the 
negotiations whom the evaluation had the opportunity to interview, confirms that impression. Nepal 
ultimately had to accept what was offered, and it had little negotiation power or skills. In fact, the 
participant recalled that a first price settlement to which the Nepalese side and investors agreed, was 
rejected by the multilateral finance institutions, who insisted on an increase of 0.7 US cents/kWh. All 
this is history, and the price agreed to, is based on a long-term contract.  


Taking 0.7 US cents/kW of excess price, and taking average production figures for Khimti of 350 
GWh annually, results in an excess cost of USD 2.45 million, or about NOK 15.9 million.   


                                                      


 
35  NEA dispatch centre data of winter 2006 
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A3.13  Overall Conclusion 
One of the previous ministers of Water Resources finds that there is a distinct Norwegian Model of 
assistance to the power sector. It is characterised by: 


• Capacity building, and… 


• …upstream and downstream linkages 


The evaluation finds it appropriate to add: 


• Long term assistance strategy 


The somewhat cryptic characterization may deserve more elaborate interpretation. This is drawn from 
the interview conducted, and other stakeholder discussions. 


A3.13.1 Merits of the Approach 
Capacity building has clearly been at the core of all interventions. Through the broad UMN approach, 
a number of entities have been established with the purpose of training people and providing them 
with an organisational base necessary to use in daily work what they had learnt. Based on this 
philosophy, BPC, Himal Hydro and NHE were set up and are operating successfully today, dedicated 
entirely to the power sector. These companies employ several hundred skilled personnel, far more than 
a thousand have been trained over the years, on all levels, including more than 100 at the Master level 
and a handful at the PhD level. In projects that these companies are engaged in, thousands are 
employed on a temporary basis, often with the provision of basic training, including in life skills. 


Upstream linkages refers to the philosophy that hydro resources are not just there to be used, but need 
to be protected and managed, including watershed conservation, rural development in the adjoining 
areas, mitigation of impacts, and benefit sharing. Upstream linkages in summary embraces the local 
context in which a hydro resource can be developed and used. From it are derived the major benefits 
for the rural people. 


Downstream linkages refers to the notion that developing power needs an economic purpose to be 
affordable. Nepal needs to develop such economic opportunities, and addressing downstream linkages 
means to foster and promote, and where possible to initiate small and larger scale industries and 
economic activities, based on available electricity. 


In particular the projects implemented through UMN have taken the approaches described with 
success. 


Perhaps not intended at the outset, but certainly how it appears in retrospect, Norway has followed a 
long-term strategy. In addition to support to the core activity of implementing hydropower schemes, a 
number of flanking measures have been supported, such as in: 


• Legal and regulatory framework 
• Hydraulics and sediment research 
• Education and training 
• Environmental assessment capacity building, and… 
• …private sector institutional support 
Any individual intervention area may have constituted a worthwhile undertaking in its own right. 
However, there is a lot of evidence that it is the combination of projects, carried out at the right time, 
and complementary to other ongoing activities, that is the formula of success. 


A3.13.2 Overall Success and Failure Factors 
A precondition for any one donor to have a “lucky hand” in aid portfolio selection, is in depth sector- 
and country knowledge, from various angles. Resources spent on acquiring, maintaining and 
documenting such knowledge appears well-spent. 
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Conversely, it has also been shown that a lack of success has a lack of knowledge and investigation at 
its roots. In other words, intervention designs on the basis of insufficient information and knowledge 
have a high risk of failure. This could be observed in two of the projects evaluated: a) Jhimruk, for 
which the evaluation finds that alternative sites/projects should have been investigated, and b) the 
second phase of legal assistance that did not really provide the Nepalese partners what they needed at 
that time.  


A3.13.3 Comparative Advantage of Norwegian Assistance 
The hydropower potential of Nepal is often given with 40.000 MW of capacity (technically possible). 
It is often called huge, while in fact it is not. On a per capita basis, it is less than 1.5 kW. In terms of 
energy needs in India it is just what is needed within the next ten years. There are two schools of 
thought in Nepal: 


1. To develop hydropower on a large scale quickly for export to India, and earn considerable 
income from export. 


2. To develop hydropower on a small and medium scale predominantly for domestic use, and in 
order to make it viable, develop the economy, in particular industry, as large power consumers. 


The first strategy has been voiced over and over. Not much (in fact nothing) has been achieved, but 
propaganda is on the increase. The main remaining hurdles are political. If those are removed and 
revived in a situation of peace, democracy and improved Good Governance, benefits will be long in 
coming, and trickling down to the people. 


The second strategy is perhaps less popular. It is not as grandiose and glamorous, but it makes a lot of 
sense in terms of overall development. 


The Norwegian experience of assisting the power sector in Nepal over the past 25 years is a 
manifestation of success in implementing the second strategy mentioned, rather than the first.  


The comparative advantage of Norwegian assistance in this is its long term persistence in pursuing a 
consistent vision. 
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People contacted in Mozambique 
Name e-mail address Affiliation 


Adriano Jonas ajonas@edm.co.mz EDM 
Anders Cajus Pedersen apedersen.edm@gmail.com  Danida/EDM 
Antonio Jose L. R. Branco abranco@tdm.co.mz  Prev. Minister of Industry & Energy 
Antonio Munguambe amunguambe@edm.co.mz EDM 
Assumane Assane aassane@edm.co.mz EDM 
Azarias M, Nhanzimo,   INE, Director, Economic Statistics 
Bernhard Weimer b.leloba@tvcabo.co.mz    USAID, Chief of Party 
Carlos Yum cyum@edmdipla.co.mz EDM 
Channing Arndt channingarndt@gmail.com  DNEAP, Min Plan, Senior 


Researcher 
Ernesto Fernandes edm.fer@teledata.mz EDM 
Fatima Boene Mondjane fbm@me.gov.mz Ministry of Energy 
Fernando Juliao fjuliao@runbox.com  Previously EDM 
Fred Rasmussen frra@mfa.no Norwegian Embassy Maputo 
Isaque Chande ichande@edm.co.mz EDM 
Jose Miguel Q. Nicolau miguel1556@hotmail.com  Previously EDM 
Lars Carlsson lars.carlsson@ine.gov.mz  INE, Head of Scanstat project  
Marcelino Alberto edm1@teledata.mz EDM 
Marcello Mosse marcellomosse@gmail.com  Integridade Publica, Maputo 
Max Tonela mtonela@edm.co.mz EDM 
Ms. Ana-Karin Municio ana-karin.municio@foreign.ministry.se  Swedish Embassy, Maputo 
Ms. Clara Pangwana  INE, Publication Sales Office 
Ms. Delfina Cumbe delfina.cumbe@ine.gov.mz  INE, Statistician (Energy Statistics) 
Ms. Destina Uige destina.Uinge@ine.gov.mz  INE, Director Coordination 
Ms. Ivone Lucia Manganhela ilm@me.gov.mz Ministry of Energy 
Ms. Julia Cravo julia.cravo@ine.gov.mz  INE, Scanstat Advisor  
Ms. Laura Valente Nhancale lvn@me.gov.mz Ministry of Energy 
Ms. Mette Masst mette.masst@mfa.no  Norwegian Embassy Maputo 
Ms. Monica Magaua monica.magaua@ine.gov.mz INE, Statistician (National Accounts) 
Ms. Nilsa Abdul Carimo nac@me.gov.mz UTIP 
Ms. Perpetua Mendonca perpetua.mendonca@ine.gov.mz  INE, Statistician (Energy Statistics) 
Ms. Telma Mariza Matavel tmm@me.gov.mz  Ministry of Energy 
Ms. Wendy Hughes whughes@worldbank.org  World Bank, Maputo 
Nazário Ismael Meguigy nim@me.gov.mz UTIP/Ministry of Energy 
Oystein Loland loland.norconsult@tvcabo.co.mz Norconsult Mozambique 
Pascoal Bacela pab@dne.gov.mz Ministry of Energy 
Per Mogstad per@mfa.no Norwegian Embassy Maputo 
Peter Mulder petermulderxx@gmail.com  Danida/Ministry of Planning 
Roald Svee dr.svee@ttvcabo.com.mz Previously Norconsult Mozambique 
Stein Waale stein.norconsult@tvcabo.co.mz Norconsult 
Trond Westeren twe@norconsult.no UTIP/Norconsult  
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People contacted Nepal 
Name e-mail address Affiliation 
Anup Upadhaya anupupdhy@yahoo.com  Joint secretary MOWR 
Arjun Kumar Karki akkarki77@yahoo.com  NEA Managing Director 
Balaram Pradhan wkvn@mail.com.np  Previous BPC, energy advisor 
Balaram Pradhan wkvn@mail.com.np  Previously BPC 
Bhola Shrestha Bhola.shrestha@bpc.com.np  BPC, Deputy GM engineering 
Bhola Shrestha bholashrestha@gmail.com  BPC, Deputy GM 
Bikash Thapa bikash@kantipur.com.np  Journalist, Kantipur 
Binod Chaudhari binod@chaudharigroup.com  Confederation of Nepal Industries 
Brian Darling darling@wlink.com.np  UMN/PEEDA 
Dipak Gyawali gyawali@patandhoka.wlink.com.np  Previous Minister MOWR 
Egil Hagen egilhagen@wlink.com.np  Chairman Hydro Lab 
Gokul Sharma hcpl@wlink.com.np  Hydroconsult 
Gopal Joshi ddm@bpc.com.np  BPC Distribution senior manager 
Govind Pokharel, Dr. govind.pokharel@aepc.gov.np  Jhimruk PAF, Director AEPC 
Gyanendra Lal Pradhan gyanendra42@yahoo.com  Member Board of  Directors BPC 
Hari Prasad Regmi hregmi@gmail.com  Ex Undersecretary Ministry of 


Finance 
Hari Shankar Shrestha hari@sanimahydro.com.np  Sanima Hydropower Development  
Inge Lovasen inge.lovasen@hpl.com.np  Financial Controller HPL 
Kadkh B. Bisht kb.bisht@hpl.com.np  Ex plant manager Khimti I 
Kanak Dixit kanakd@himalmag.com  Editor Himal Weekly 
Kiran Malla dgm@himalhydro.com.np  Dy. GM Himal Hydro & General Con 
Kishor Babu Aryal kbaryal04@yahoo.com  Previous secretary MOWR 
Lekh Man Singh Bhandari lekhmansingh@yahoo.com  Previous head DOED, present 


board NEA 
Manohar Shrestha ms@hydrolab.org  Acting Manager Hydro Lab 
Mark Glover peeda@ntc.net.np  UMN/PEEDA 
Meg B. Bishwakarma mbb@hydrolab.org  Hydro Lab 
Murali Prasad Sharma clrs@enet.com.np  Lawyer and PEEDA secretary 
Padma Jyoti pjyoti@mail.com.np  Shangri-La Energy Ltd. Chairman 


board BPC 
Prabin Raj Aryal aryalpravin@yahoo.com  Senior Divisional Engineer MOWR 
Pradeep Kumar Shrestha pradeep@panchakanya.com.np Shangri-La Energy Ltd., Board BPC, 


Industrialist 
Prakash Kumar Shrestha prakash.shrestha@bpc.com.np  BPC 
Ram Bhakta Karki rb.karki@bpc.com.np  BPC, Officiating general manager 
Rama Kant Gauro rkgauro@npcnepal.gov.np  Member NPC 
Ratna Sansar Shrestha ratnasansar.shrestha@entec.com.np  Interkraft Nepal, board  BPC 
Sandip Shah, Dr. sandips@bkpc.com.np  Ex Bhotekoshi Mgr, SN power rep. 
Sanjay Khanal sanjay.khanal@aepc.gov.np  Coordinator ESAP/AEPC 
Santa Bahadur Pun santapun@ntc.net.np  Ex Managing director NEA 
Santosh Kumar Pradhan skpradhan@wlink.com.np  Director Rural El  NEA Board BPC 
Shambhu Pd. Upadhyay shambhu.upadhyay@entec.com.np  Previous GM NEA generation 
Shiva Kumar Sharma gm@himalhydro.com.np GM Himal Hydro, President Nepal-


Norway Alumni 
Srikanth Pathak  JIDCO Dy. Manager 
Suman Basnet sbasnet@winrock.org.np  Winrock International 
Tom Solberg tom.solberg@hpl.com.np  General manager HPL 
Tuk Prasad Poudel tuk@sanimahydro.com.np Mgr Sunkosi Small Hydro Project 
Tulsi Prasad Phuyal tpp@hydrolab.org  Hydro Lab 
Vinay Bhandari vinay.bhandari@bpc.com.np BPC, Dy. GM Planning & Monitoring  
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Others 
Name e-mail address Affiliation 


Bjorn Bertelsen Bjorn.Bertelsen@sfu.uib.no  Bergen University, Political scientist 
Bjørn Tjomsland bjorn.tjomsland@nordpool.com  Nordpool 
Einar Stenstadvold einar.stenstadvold@snpower.no  SNPower Invest 
Even Sund even.sund@norad.no  Norad 
Haakon Stole haakon.stole@ntnu.no  Hydro Lab 
Johnson Maviya maviya@sapp.co.cw  SAPP environmental officer 
Lawrence Musaba musaba@sapp.co.zw  Coordinator SAPP 
Ms. Alison Chikova Alison.chikova@sapp.co.zw  SAPP, Supervisor system studies 
Odd Hoftun ohoftun@yahoo.com BPC/UMN 
Odd Ystgaard odd.ystgaard@norconsult.no  Norconsult, previously UTIP 
Tore Horvei thorvei@taucapital.com  Previously SAD-ELEC, Rivonia,  
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Acronyms and Abbreviations 
DAC Development Assistance Commission (of OECD) 
Danida Danish Development Cooperation  
DNE National Energy Directorate, (Mozambique) 
EDM Electricidade de Moçambique (National Electric Utility) 
Eskom South Africa’s national power utility 
EU European Union 
FIDIC International Federation of Consulting Engineers 


FRELIMO Frente de Libertação de Moçambique, political party Mozambique 


FUNAE Fundo Nacional de Energia (National Energy Fund, Mozambique) 
FTE Full time equivalent 
GDP Gross Domestic Product 
GNI Gross National Income 
GOM Government of Mozambique 
GWh Giga Watt hour, unit of energy 
HCB Hidroeléctrica de Cahora Bassa – largest hydro plant in Southern Africa, 2,075 


MW 
HEP Hydro Electric Project 
HV High voltage (line), commonly above 33 kV 
ME Ministry of Energy, (Mozambique) 
MIREME Ministry of Mineral Resources and Energy (ceased to exist end 2005) 
KPI Key Performance Indicator 
kW, kWh Kilo Watt, kilo Watt hour, power and energy units 
LV Low voltage (line), commonly less than 1.000 volts 
ME Ministry of Energy 
MFA Ministry of Foreign Affairs (of Norway) 
MOU Memorandum of Understanding 
MN Mphanda Nkuwa: name of giga hydro power project 
MV Medium voltage (line), commonly 6 to 33 kV 
MZM Currency: Mozambique Meticais (being phased out) 1,000 MZM = 1 MZN 
MZN Currency: Mozambique Meticais (new): 21 April 2007   


1  MZN = 0.231 NOK 
MW, MWh Mega Watt, Mega Watt hour, units of power and energy 
NOK Currency: Norwegian Kroner, 21 April 2007 – 1  NOK = 0.168 USD 
Norad Norwegian Agency for Development Cooperation  
NVE Norges vassdrags- og energidirektorat, Norwegian Water Resources and Energy 


Directorate 


ODA Overseas Development Assistance 


RENAMO Resistência Nacional Moçambicana, political party Mozambique 


RERA Regional Electricity Regulators Association 


SADCC The Southern African Development Coordination Conference 
SADC Southern Africa Development Community (replaced SADCC ca. 1994) 
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SAPP Southern Africa Power Pool 
SEK Currency: Swedish Krona, 21 April 2007 – 1 SEK = 0.880 NOK 
Sida Swedish International Development Agency 
STEM Short Term Electricity Market 
TA Technical Assistance 
TAU Technical and Administrative Unit (of SADCC, located in Luanda) 
TOR Terms of Reference (of the evaluation, unless specified otherwise) 
TV Television 
UN United Nations 
USD Currency: United States Dollar, 21 April 2007 – 1  USD = 5.95 NOK 
UTIP Unidade Técnica de Implementação dos Projectos Hidroeléctricos, Hydro power 


promotion unit (Mozambique) 
Note: Abbreviations or acronyms used only once in the text are not included, but explained in the 
context. 


Energy Unit Definitions1 


Power: Electrical power is the rate at which electrical energy is converted to another form, such as 
motion, heat, or an electromagnetic field. The common symbol for power is the uppercase letter P. 
The standard unit is the watt, symbolized by W. In utility circuits, the kilowatt (kW) is often specified 
instead; 1 kW = 1000 W. One watt is the power resulting from an energy dissipation, conversion, or 
storage process equivalent to one joule per second.  


Energy: In electrical circuits, energy is a measure of power expended over time. In this sense, one 
joule (1 J) is equivalent to one watt (1 W) dissipated or radiated for one second (1 s). A common unit 
of energy in electric utilities is the kilowatt-hour (kWh), which is the equivalent of one kilowatt (kW) 
dissipated or expended for one hour (1 h). Because 1 kW = 1,000 W and 1 h = 3,600 s, 1 kWh = 3.6 x 
106 J. 


Note: Energy is power applied over a time period, and is calculated as power multiplied with time, e.g. 
kW x h = kWh. 


                                                      


 
1 From: http://searchsmb.techtarget.com/  



http://searchsmb.techtarget.com/sDefinition/0,,sid44_gci212055,00.html�

http://searchsmb.techtarget.com/sDefinition/0,,sid9_gci294147,00.html�

http://searchsmb.techtarget.com/sDefinition/0,,sid44_gci213565,00.html�

http://searchsmb.techtarget.com/sDefinition/0,,sid44_gci212816,00.html�

http://searchsmb.techtarget.com/sDefinition/0,,sid44_gci294147,00.html�

http://searchsmb.techtarget.com/definition/0,,sid44_gci524077,00.html�

http://searchsmb.techtarget.com/sDefinition/0,,sid9_gci797759,00.html�
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A4.1  Overview 
The Republic of Mozambique is located 
in South Eastern Africa, bordering the 
Mozambique channel, between South 
Africa and Tanzania. It has a total 
population of 19.4 million (2005 
estimate) and a total area of 801,590 
km2. The electricity production during 
2002 was around 12,713 GWh, mostly 
of hydro.  


The gross theoretical hydro potential of 
Mozambique is estimated to be at least a 
technical feasible 37,647 GWh/yr 
(6,610 MW).  


Installed capacity of hydro power that is 
currently operational is 2,136 MW, 
about one third of the technically 
feasible potential. No hydro power 
schemes are currently under 
construction, but more than 2,000 MW 
of new hydro capacity is planned over 
the next eight years. Most significant of 
these is the 1,300 MW Mphanda Nkuwa 
scheme which had originally been 
planned to be completed by 2010. As 
there was no signed project agreement 
by June 2007, earliest possible 
completion is 2014. 


Other projects include Boroma (444 
MW), Lupata (654 MW) and Alto 
Malema (80 MW). The total potential 
capacity of small hydro power plants in 
Mozambique is 364 MW, but just 18.3 
MW has been exploited.  


 
Sources of information: 


CIA Fact sheet and IEA Energy Statistics 


Fig. A4- 1: Map of Mozambique 
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The Norwegian support to the power sector in Mozambique which is evaluated in this report started in 
1977. The policy, planning and implementation of aid have clearly been influenced by the economic, 
social and political developments in the country and the region, as well as by the prevailing ideas in 
the international community as they changed over time.  An ex-post evaluation of development 
cooperation will have to take into account these circumstances to provide a fair assessment. This 
section outlines some salient features of the situation which first met administrators of aid and experts 
in Mozambique and of developments up till today. In particular, it seems important to point out the 
changes in circumstances from the war time to the long period of stability and growth after 1992.        


The civil war in Mozambique lasted from 1976/77 until the peace agreement between Frelimo and 
Renamo in 1992 and was devastating for the nation. By the early nineties - of a mid-1980s population 
of 13-15 million -  1 million had been killed, 1.7 million were refugees in neighbouring countries, and 
at least 3.2 million were “deslocados” (dislocated people) typically living near to towns and cities, 
often in abject poverty, and large parts of the physical and administrative infrastructure of the new 
Mozambique had been destroyed.3 The country probably had the world’s lowest GDP per capita.4  


It was part of Renamo's strategy to “destroy the gains of independence". Advances in health and 
education were some of the main reasons for Frelimo's initial popularity, and thus schools and health 
posts were targeted, along with students, teachers, nurses and patients, who often were kidnapped or 
killed. A large amount of the physical infrastructure like water pipes, electricity, roads, rail tracks etc. 
were destroyed during the war.   


Many factors contributed to the spectacular downturn (and later upturn) of the Mozambican economy 
depicted in Fig. A4- 2. There was a nearly uninterrupted decline in GDP from the early seventies to 
the early nineties.  Just after independence some 200,000 Portuguese settlers which had constituted the 
mainstay of the colonial economy left virtually over night.  They were only partly replaced by East 
bloc personnel and UN experts of which the country had some 20,000 in the early eighties. The 
closing of Mozambique’s harbours and transit transport for South Africa as well as natural disasters 
also contributed to the decline of the economy. It is noted that 12 of the 18 years from 1975 to 1992 
were in some way affected by droughts and floods.5 One should also add that the experiment with a 
centrally directed economy must have had negative effects. 


Clearly, the sabotage and violence had consequences beyond Mozambique’s borders. The Beira 
corridor with the main oil, gas and petrol pipeline to Zimbabwe cut across the provinces of Manica 
and Sofala. It is known that armed groups, often alleged to be Renamo, blew up parts of the pipeline 
numerous times to damage both the Frelimo state and also independent Zimbabwe. It is said that 
Lonrho in 1982 signed a secret protection agreement with Renamo leaders covering the Beira oil 
pipeline.6  In the power sector, installations in many parts of the country were sabotaged. According to 
Sida (1995) “the decline of domestic power consumption mirrored a parallel decline in economic 
development. The technical installations were exposed to sabotage and the main objective in this 
period became to maintain a reliable electricity supply to the major urban and semi-urban population 
centres and centres for economic activities”.  The main power station and dam system at Cahora Bassa 
was however not extensively damaged.  It has been suggested that this was ‘spared’ by Renamo as it 
was so important to South African interests being dependent on its energy.   


A deep economic crisis in the early eighties was precipitated by the refusal in1981 of continued 
financial assistance by the Soviet-bloc Council for Mutual Economic Assistance (CMEA). To confront 
the crisis Mozambique turned to the west, and from the early 80s a major increase in ODA took place 
(see Fig. A4- 3). While the dire social and economic needs of the country was a key driver for 
increasing aid inflows it is fairly clear that western countries to varying extents had a political interest 
in strengthening neighbouring countries of South Africa, which then was under an Apartheid regime. 


                                                      


 
3 Hanlon 1996 
4 Braathen and Palmero 2001 
5 Arndt, Jones et al. 2006 
6 Vines 1998a 
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Fig. A4- 2: Mozambique real GDP 1970-2004, in billions of Metical at constant 1980 prices7 


The overtures by Mozambique for western economic support as early as 1982 and the Fourth Congress 
of FRELIMO in 1983 led to market-based economic reforms. Later, in 1984, came the first Paris Club 
debt rescheduling agreements and  the 1986 membership of the Bretton Woods institutions finally led 
(in 1987) to the adoption of the  Rehabilitation Programme (ERP).  Mozambique was then set on a 
path which would make it one of the most aid dependent countries in the world and, from the end of 
the war in 1992, would lead to a growth period which by and large still lasts. 
 


                                                      


 
7 Source: Arndt, Jones et al. 2006  
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Fig. A4- 3: Net ODA to  Mozambique: Total and from Norway, mill USD 2004 prices8 


Internationally, aid in the 70s and 80s was characterized by the maturing of the aid industry and 
increasing cooperation between bilateral donors through e.g. DAC and the World Bank.   


Aid to Mozambique from Norway started soon after independence and the country became a “main 
cooperation country” in 1977. During the country programme negotiations in 1977, Norway was 
requested to support the power sector. During the period 1978 - 86 the cooperation between Norway 
and Mozambique resulted in a number of project agreements including hydropower studies, 
construction of the small hydropower plants in Lichinga and Cuamba, pole impregnation plant, supply 
of equipment and spare parts, and institutional cooperation between the Norwegian Water Resources 
and Energy Authority (NVE) and Electricidade de Moçambique (EDM, the national electric utility). 
The financial support increased from NOK 25 million per year to about NOK 45 million per year at 
the end of the period. 


The early period was however characterized by the war and the day to day crisis-management and, 
somewhat later, problems of aid absorption. Norwegian aid seemed to rest on the political imperatives 
rather than the efficiency and effectiveness of aid delivery.  Quote: “The Norwegian aid to 
Mozambique during the early years is an example of how the political objectives were seen as superior 
to the realities and considerations of development cooperation and how an increase in the aid was 
independent of the difficulties of implementation of aid projects” 9 – Unquote.   


Although one may criticize the attitude of aid authorities that allowed political views to override 
considerations of aid effectiveness it is clear that it will be unfair to evaluate aid to Mozambique 
before the end of the war on the basis of pure technical and economic conditions.  The situation is 
different from the time after 1992 when the use of such methods will be appropriate.   


                                                      


 
8 Source: World Bank Africa database 2006 (based on OECD statistics)  
9 Ruud and Kjerland (2003) Norsk utviklingshjelps historie 2.  1975-1989: Vekst, velvilje og utfordringer. Bergen, 
Fagbokforlaget Vigmostad & Bjørke AS 
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A4.1.1.1 Economic Situation 
In terms of economic development, the Gross Domestic Product (GNI) over time gives an indication. 


Mozambique 1980 1990 2000 2005 
GNI per capita (PPP10 USD) 370 490 820 1,160 


Table A4- 1: Development of Gross National Income11 


A4.1.1.2 Brief on Power Sector 
The features and constraints of the power sector may be summed up in numbers in table Table A4- 2. 


Feature Mozambique
Total Land Area 784,090 km2


Population (2007 estimate) 20,900,000
Population Density 26.6 pers./km2


Total length of transmission grid (2004) 3,568 km
Total Annual Energy sold, including at HV and MV 1,145 GWh
Total Annual Energy sold at LV 649 GWh
Total number of consumers (2004) incl. HV and MV 284,562
Total number of customers at LV 283,528
Indicator: Energy sold per km of grid 321 MWh
Indicator: Energy sold per consumer (incl. bulk sale at HV and MV) 4,024 kWh
Indicator: Energy sold at LV, per customer, year 2,289 kWh


Table A4- 2: Features and Characterising Sector Indicators 


The power sector history of Mozambique is revealing, and unexpected. In 1980 and earlier, access to 
electricity was widespread, apparently throughout the country. Power was supplied from a large 
number of municipal diesel sets during colonial times. However, Portuguese operators left the country 
practically over night when the country gained independence, and in the civil war that followed, most 
electricity supply installations were damaged, or abandoned otherwise. According to graph Fig. A4- 4, 
power consumption nation-wide was about 4,400 GWh, as early as 1980. In 1985, it had dropped to 
600 GWh, and Electricidade de Mocambique (EDM) developed the power sector over the following 
twenty years to reach about 1,600 GWh, still not much more than one third of consumption in 1980. 


                                                      


 
10 Relative PPP refers to rates of changes of price levels, that is, inflation rates. This proposition states that the 
rate of appreciation of a currency is equal to the difference in inflation rates between the foreign and the home 
country. 
11 From Global Virtual University: 


http://globalis.gvu.unu.edu/indicator detail.cfm?country=MZ&indicatorid=19 for values 1980 to 2000, and 
http://siteresources.worldbank.org/DATASTATISTICS/Resources/GNIPC.pdf for 2005 
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Fig. A4- 4: Mozambique: Development of Annual Electricity Consumption 


A4.1.2 Total assistance provided 
Norway has supported power sector development in Mozambique massively, from about 1980 
onwards. It has provided about 1.622 billion NOK at current value to Mozambique.  


On average, this has amounted to NOK 60 million per year, with considerable variation in actual 
yearly disbursements. 
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Fig. A4- 5: Annual Disbursement of Norway to the Mozambique Power Sector 


The total number of major projects was about 25. Many of these were actually medium to long-term 
programmes. An overall summary is provided in the following table. 
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Period Agreement Title 
Disbursed 
1,000 NOK 


1981-96 030 INSTIT.SAMARB. VANNKRAFTUTBYGGING 69,925 
1981-96 021 UTSTYR KRAFTSEKTOREN  428,795 
1982-01 VAR OTHER SERVICES 3,264 
1982-83 028 KRAFTVERK LICHINGA 19,720 
1982-94 018 HYDRO POWER STUDIES 44,607 
1983-90 035 CUAMBA HYDROPOWER PROJECT 67,692 
1984-06 VAR CONSULTING SERVICES (14 contracts) 2,754 
1987 ELECTRICITY SUPPLY BEIRA 6,377 
1988-89 IDA + IBRD ENERGY T.A. REHAB. 38,830 
1988-91 REG034 MWI/MOZ INTERCONNECTION 17,961 
1987-98 ZIMBABWE INTERCONNECTION, STUDY+IMPLEM 171,000 
1988-97 048 TRAINING & PERSONNEL FUND 39,623 
1989-92 POWERSTATION + TRANSMISSION MAPUTO 57,376 
1990-94 REG042 CORUMANA HYDROPOWER PROJECT 91,164 
1995 NORCONSULT MOZ-SWA INTERCONNECTION 4,148 
1995-98 JACOBSEN ELEC;ELECTRICITY MAPUTO PROV 19,848 
1996-98 087 ENERGY SECTOR RURAL ELECTRIFICATION 76,854 
1998 06 EXTEND ELECTRICITY GRID ZAMBEZIA 21,639 
1998 099 COMM ASS:RECONSTR ELECTRIC GRID 25,000 
1998-06 DNE (LATER ME) INSTITUTIONAL ASSISTANCE 36,700 
1999-06 ASSISTANCE TO LARGE HEP PROMOTION,UTIP 34,900 
2001-04 ALTO-MOLOCUE GURUE TRANSMISSION 41,847 
2002 Niassa Electrification (SIDA co-financed) 190,901 
2002-06 Namacurra Electrification Project, Zambezia, 41,401 
2006 Pebane electrification project 40,542 
2006 Sofala-Manica-Tete Electrification project 28,907 
 Total volume identified (NOK) 1,621,775 


Table A4- 3: Norwegian Assistance disbursed to Mozambique’s power sector 1980 – 2006 


Note: The total volume disbursed must be taken as approximate. It was found that Norad’s statistical 
database is error prone in that a typing mistake in an identifying entry field, or a missing entry, may 
lead to omission of the disbursed amount in the year that the erroneous entry occurred. The total for 
the project in question is then not correct. Such errors were identified particularly prior to 2000.  


A4.1.3 Mozambique Interventions Evaluated 
• Small Hydro Studies including implementation of: Lichinga (730 kW), Cuamba (1 MW) and 


Corumana (14.5 MW) 


• Cahora Bassa – Zimbabwe interconnection: Feasibility study and implementation 
• Alto Molocue – Gurué transmission line project 
• Institutional Development, in: EDM, MIREME/ME and UTIP for the promotion of mega projects 
• Regional Assistance SADC/SAPP 


Total assistance provided for the evaluated projects amounted to roughly NOK 500 million. This 
represents about one third of all assistance in the period covered. 
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A4.2  Small Hydro Studies and Implementation 
Support has been provided by Norway to study the development of small hydro resources. This has 
been carried on throughout the Eighties and Nineties, but it has then been stopped. As far as is 
possible to determine, this decision is heavily influenced by the strategic focus on supplying the 
country with low-cost and abundant power from Cahora Bassa.  


In the period from 1982 to 1994 about twenty studies were carried out, at a total cost of close to NOK 
45 million. Only three projects were implemented. Apparently, finance for the implementation of 
more projects was not readily available, not in the least because of the shift to transmission grid 
extension mentioned above, and the realisation that the latter was likely to result in overall larger 
economic benefit, and that it would reach a larger part of the population in the longer term, in relation 
to the unit of investment. 


A4.2.1 Lichinga Small Hydro Electric Project 
Lichinga included the building of a small (mini) hydro power plant in the Niassa province of 
Mozambique. The purpose of the project was to secure supply to the local area and to save diesel cost. 
It also included training of unskilled workers and local personnel.  


A4.2.1.1 Project Description 
The small hydro scheme is located about 10 km east of the town of Lichinga. It utilizes a gross head of 
52 m in the upper reaches of Lucheringo river. In order to utilize this head, an intake dam, headrace 
culvert, surge chamber, penstock, power house building, and a tailrace canal were required to be built.  
The dam is 12 m high and has a crest length of 130 m, forming a reservoir of about 66,000 m3 storage 
volume. The head race is almost 2.5 km long. It follows the natural topography, and spans swampy 
areas on concrete piles in two places, and by means of a bridge to cross a small creek.  


The surge tank is 15.5 m high, with a 6 m diameter, built in concrete on a rock foundation. It is located 
at the end of the head race, above the penstock, and serves to provide operational stability in transient 
load situations. The connected penstock of 1 m diameter is 280 m long, and is made from ductile cast 
iron. It rests on concrete anchor blocks and is placed under ground. 


The power house near Lucheringo river, but at a safe level above the high water mark, is built in 
reinforced concrete, and is equipped with a 6 tonne crane. It also has a small workshop for routine 
maintenance and repairs. From the power house, a 80 m long tailrace canal discharges the water to the 
irrigation reservoir of the Matama state farm. 


The electro-mechanical equipment consists of a single horizontal Francis turbine with a rated output of 
730 kW, and a synchronous generator, including electrical switch gear. Further, there is an outdoor 
transformer which transforms 400 V generator voltage to 33 kV, to feed a transmission line to 
Lichinga, where voltage is again transformed in the sub-station. The turbine requires 1.7 m3/s water 
flow for full output. 


Norway provided funding amounting to NOK 19.72 million towards financing of the scheme. Local 
currency costs were to be borne by EDM. 


A4.2.1.2 Results 


Outputs 
The project was carried out as planned, beginning in 1980, and the physical result was achieved 
successfully. Construction was completed in late 1983. Initial operation showed promising results, but 
it became clear then that hydropower production to fulfil the demand without supplement by diesel 
would only be possible during the wet season. A “final history report” was produced in June 1984. 
Full costs are accounted for, but the report does not give any information whether costs have exceeded 
initial estimates. Following are the main components of the scheme. 
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# Item Supplier 
1 Design, study, construction supervision Norconsult 
2 Construction of dam and spillway Local 
3 Reservoir of 66,000 m3 volume Local 
4 Headrace conduit, power house and ancillary works Local 
5 Penstock of 280 m length, diameter 1 m Halberger-Hütte, Norway 
6 Francis turbine (horizontal type) Sørumsand Verksted AS 


7 Synchronous generator 850 kVA, 400 V, 50 Hz Norsk Elektrisk & Brown Boveri 
(NEBB) AS 


8 Transformer 0.4/33 kV, 850 kVA and switchgear Norsk Elektrisk & Brown Boveri 
(NEBB) AS 


9 Power house crane Levahn Mekaniske Verksted AS 
10 Intake and outlet gates, trash rack, service gate Stensli Mekaniske Verksted AS  


11 Various construction equipment and supplies, 4 trucks, 2 
concrete mixers, 1 tractor with trailer Various sources 


 Total cost 4.18 million USD (at NOK 6.90) NOK 28.82 million 


Table A4- 4: Components and Cost for Lichinga HEP 


The project resulted in the 0.73 MW power station with a 66.000 m3 reservoir and a transformer 
station connecting to the local grid which was already in place. Unskilled labourers were given on-the-
job training to take positions as assistant foremen and local personnel were trained to maintain and 
operate the plant. 


Outcome 
The production in the Lichinga station varies with water availability. After the transmission line 
reached the town, the station's importance has diminished and it is currently out of operation due to 
lack of maintenance. This is assumed to be due to setting priority of maintenance budgets elsewhere, 
and the availability of power from the grid, after the transmission line had been completed by about 
the end of 2005. 


Impact12 
The benefits were high in terms of boosting the morale during the war and bringing activity to this 
remote area, but it is low compared to the cost of investment. Included in quantitative terms is the 
savings in diesel expenditures over the years. Since grid extension has reached Lichinga in recent 
years, there is no essential need for the hydro scheme, and it was reported shut down at the time of 
evaluation. Such limited use reduces impact to much less than would be technically possible. 


A4.2.1.3 Findings 


General 
Environmental concerns have been addressed and mitigation measures proposed. Gender and poverty 
were not seen as specifically applicable concerns. 


The project has been implemented successfully in a difficult environment with a scarcity of skilled 
personnel in EDM as well as at the local level. This has required heavy expatriate input throughout the 
project. It appears that the main justification was political and symbolic: It was felt important for 
EDM, representing the government, to take initiatives that would demonstrate  a commitment to 
                                                      


 
12 Impact, strictly speaking, is a finding, and could be discussed in the successive section. However, it is 
included here in summary form, because impact is also the last stage in the “results chain”. 
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improve the power situation, aimed at providing local benefits, such as more reliable power supply 
with less dependence on imported diesel fuel. 


In implementing the project, reporting requirements have been met, and a final history report was 
prepared by the consultant and supplied to the client. Reporting was limited to immediate outputs of 
the project. Longer term results monitoring and reporting were not specified or required by the donor, 
and consequently not done.  


Quality of Inputs 
A detailed inspection of the entire plant, done in June 2006, has found all components in generally 
good condition, but to an extent lacking in maintenance13. Plant and equipment were 23 years old at 
the time of inspection, and the condition it was found in indicates good quality of workmanship and 
materials. This finding supports the general impression from the final report, that considerable care 
was taken about the quality of work done and components delivered.  


Efficiency and Effectiveness 
Cost-efficiency has not been good, as unit cost of construction were very high. A total cost of USD 
4.18 million is shown in the project records, resulting in more than 5,720 USD/kW. This is high for 
the time in question by any standard. There are a number of reasons for this: 


• A plant of this size, with a relatively low head, but including a storage reservoir tends to have high 
costs.  


• Except for unskilled and skilled workers, engineering and supervision required expatriate 
personnel. 


• Equipment was imported from Norway, and needed to be transported to a remote location. 


• An implementation  set-up needed to be built up from scratch, and it needed to be equipped with 
tools, machines and trucks. Most of these costs are included in total project cost. 


Effectiveness 
Effectiveness was good, as the objective of constructing the hydro scheme was fully achieved. 


Relevance 
EDM felt the project to be highly relevant at the time, with the motive of needing to do something for 
the local people. In economic terms, relevance was over estimated. The project in fact, was and is not 
economically relevant in view of the limited energy it produced. Letting the plant sit unused since 
more than a year, further reduces its overall relevance. 


Sustainability 
When the transmission line reached Lichinga, further operation of the scheme was not maintained. 
Minor maintenance problems with the transmission line led to shut-shown of the plant. Sustainability 
is therefore low. 


Benchmark and Economic Benefits 
In comparison with all other projects included in the evaluation, the Lichinga HEP shows very low 
impact and sustainability, moderate efficiency, and average effectiveness and relevance. The graph 
Fig. A4- 6 of accrued net benefits also indicates that the project will not recover the investment over 
the technical life of the installation. 


                                                      


 
13 Inspection of Hydro Electric Power Station Lichinga, Norconult, June 2006 
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Benchmark factors compared to all other interventions Net benefit  


Efficiency effectiveness sustainability impact impact
over useful lifetime: 
25 yrs 


   relevance   country poor  mill USD
Lichinga 68% 100% 25% 18% 41% country 1 
best  249% 129% 115% 273% 278% the poor 0.2 
Worst 16% 78% 25% 7% 18% project -6 


Table A4- 5: Lichinga Benchmark of DAC criteria and net benefits 


 


Fig. A4- 6: Lichinga HEP Economy 


A4.2.1.4 Conclusion 
The project was implemented successfully under adverse conditions.  It has provided power to 
Lichinga at a time when diesel generation was not able to meet requirements. However, this was at 
high costs and to a limited extent. The benefits from the scheme have been limited due to a lack of 
water in the dry season, and due to its stand still practically soon after the national grid reached 
Lichinga. 
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A4.2.2 Cuamba Small Hydro Electric Project 
The project is of a similar nature like Lichinga. However, the rationale for its implementation was also 
seen as an opportunity to further build up implementation capacity.  


A4.2.2.1 Project Description 
Cuamba included the building of a small hydro power plant in central Mozambique to replace diesel 
and secure supply in a nearby area.  It also includes training of local personnel to operate the plant. 
The initial grant made available amounted to NOK 47 million, to be used for imported equipment and 
materials, as well as consultancy costs, while local costs were to be met by EDM. And agreement to 
this effect was signed in September 1983, and completion of the project in March 1987 was planned.  


Due to war the project period was extended from 38 to 70 months and the cost increased by 37%. This 
resulted in total grant fund allocation of NOK 66.758.000. 


Objectives 
To supply electric power to the Cuamba area, and to extend the experience in the construction, 
operation and maintenance of small-scale hydro-electric power plants, which had been gained under 
the construction of the Lichinga scheme. 


A4.2.2.2 Results 


Outputs 
Outputs included the 1 MW power station, a 2.600 m3 reservoir and some high voltage distribution 
grid. In addition 35 km of roads were upgraded and ca 10 km built to allow the necessary transports. 
EDM personnel were trained to operate the station. 


The project consists of a 21 m high rock/earth fill dam, a 2,160 m long headrace pipe, and a power 
plant containing two Pelton turbines with an aggregate capacity of 1 MW. The available head is 350 
m, hence it is a high head scheme. Firm power of the plant was planned to be 320 kW. Due to the high 
head, a flow of only 0.19 m3/s. is required for full power output.  


Outcome 
The power is transmitted to Cuamba town through a 28 km long 33 kV transmission line. This has 
improved the power situation, as previously the Cuamba diesel supply was notoriously unreliable. 


The production in the station varies with water availability, but has generally been much lower than 
the estimated average production capacity of 5.6 GWh. After the transmission line reached the area, 
the station's importance has diminished and it is now out of operation due to lack of maintenance. It is 
assumed that production will resume and continue for the remainder of the technical life time. 


At a cost of NOK 47 million, the scheme had been calculated to produce power at a cost of USc 30 
/kWh, equivalent to diesel generated power at that time. In reality, unit costs turned out to be much 
higher, as costs had increased by about NOK 20 million.   


Impact 
The benefits were high in terms of boosting the morale during the war, but the financial benefits are 
low due to the high cost of investment. Included here is only the savings in diesel over the years, since 
the area already had diesel power; albeit of low regularity. 


A4.2.2.3 Findings 
General 
Cross cutting issues have not been specifically elaborated on in any project documentation. 


The consultant prepared a “Final History Report” of the project in September 1989An official 
completion document was prepared by Norad in April 1996. It held that the partners had fully met all 
obligations. The cost overrun of about NOK 20 million was attributed to: a) the fact that the 
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construction period needed to be extended by almost 3 years, b) the need to buy and operate a small 
aircraft, because over land travel had become too dangerous in the war situation., and c) the need to 
buy local materials in Malawi, where costs were high. 


The final report of the consultant gives a detailed account of costs, fully explaining the massive cost 
overrun. It is noted that one single item, air transport, including purchase and maintenance of a small 
aircraft and the employment of pilots accounted for a cost increase of NOK 8 million. Norad funds 
were directly disbursed to contractors and the consultant, and there was no obligation for EDM to 
provide audited accounts. 


Reporting was limited to immediate outputs of the project. Longer term results monitoring and 
reporting were not specified or required by the donor, and consequently not done.  


Environment 
It is found that a number of environmental issues have been identified by the consultant during project 
implementation and in the final report. Several issues regarding potential water pollution, and other 
negative impacts on the local population near the dam were analysed, and mitigation action 
recommended to the government. The project did not follow up on these concerns, and it is not known 
if any action had been taken by local or central government agencies. 


Efficiency 
Efficiency in terms of translating inputs into outputs was low, mainly due to the war situation, delays, 
and poor transportation infrastructure. Total costs, including local costs of EDM of NOK 27 million 
equivalent, are estimated at about NOK 94 million in total. This brings cost per kW of installed 
capacity to NOK 94.000, or about USD 14.500/kW. At such high unit cost the plant could not ever 
have been considered economically viable.   


Effectiveness 
The project, despite the adverse situation, was effective in achieving its objective of improving local 
power supply and implementing various social projects. 


Relevance 
The project was of high political relevance, and it had some limited economic relevance. It appears 
that the spontaneous support to local social institutions, which the project provided, were highly 
appreciated, and very much needed at this time of war.  


Sustainability 
When the transmission line from Gurué reached Cuamba, operation of the hydro scheme was not 
considered important any more. Due to some operational problem, the scheme has been shut down. 
Hence, it cannot be regarded sustainable, unless an effort is made to re-commission the plant, and 
maintain it in the future. In this, automation of the scheme may be helpful. 


Benchmark and Economic Benefits 
In a comparison with all other projects, the benchmark shows the lowest rating in terms of efficiency, 
a low rating in sustainability, very low impact, but above average relevance and effectiveness.  


Benchmark factors compared to all other interventions Net benefit 


efficiency effectiveness sustainability impact Impact
over useful lifetime: 
25 yrs 


    Relevance  country Poor Mill USD
Cuamba 16% 112% 42% 13% 37% country 3 
best  249% 129% 115% 273% 278% the poor 0.7 
Worst 16% 78% 25% 7% 18% project -16 


Table A4- 6: Cuamba HEP Benchmark of DAC criteria and net benefits 
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Project economy is such that the investment will not be recovered during the technical life of the 
project (see Fig. A4- 7). It is noted that a break even of the project would not occur, even under an 
assumption of benefits increased by a factor of 5.  


The benchmark results are confirmed by the above verbal assessment of DAC criteria, and this is 
supported by the shown graph of economic benefit. 


Fig. A4- 7: Cuamba HEP Economy 


A4.2.2.4 Conclusion 
With hindsight the project was a doubtful investment, but it is fair to state that the massive cost 
overrun could not have been foreseen. Despite an extremely difficult situation the project was 
successfully completed after considerable delay. In financial terms, Norway has born the risks by 
taking on all cost overrun. 


In terms of environmental management, the risks and problems have been identified, and corrective 
measures have been suggested. This may or may not have been adequate action from the project at 
that time, it is not possible to ascertain. The evaluation finds that today, responsibility would go 
beyond what was actually done: the project should be responsible for making sure that mitigation 
action is being taken, and not limit itself to make recommendations.  
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A4.2.3 Corumana Hydro Electric Project 
The site of the Corumana scheme is close to the border with South Africa and Swaziland. Regional 
relevance was therefore assigned, and the project was financed under the “regional heading”. 


A4.2.3.1 Project Description 
Corumana included the building of a hydro power plant in southern Mozambique to exploit a water 
reservoir which was already in place. The distance from the border with South Africa is about 10 km, 
while Maputo is 140 km far away.  


The purpose of the project was to secure the power supply to Maputo and thereby reduce the 
dependence upon supply from South Africa which was under the apartheid regime. The project was 
also assigned importance with regard to the relationship with Swaziland. The project was budgeted at 
NOK 105 million, to be funded about 50/50 by Norway and Sweden. Norway administered the project 
on behalf of both donors.  


For reasons referred to below, total project cost reached about NOK 183.5 million. Norwegian 
disbursements show a total amount of NOK 91.164 million. 


A4.2.3.2 Results 


Output 
A feasibility study was completed 1984, and this served as the basis for project implementation which 
was taken up in 1988. Construction was completed in 1991  


Outputs include the power station of 14.5 MW installed capacity and the sub station to the 
transmission grid. Civil works required were minor, because of the existing dam. A transmission line 
of 110 kV to evacuate power to Maputo is also not part of the project, as it had been built under 
separate funding. 


Outcome 
Even before construction had started, EDM was informed by the authority responsible for the dam, 
that the flood gates foreseen would not be installed any time soon. This resulted in a lower head for 
the scheme than anticipated, affecting possible maximum output and production volume.  For this, and 
possibly other reasons, the production has varied and has generally been considerably lower that 
planned. Further, in 1993 the Department of Water resources wanted to impose a fee on the water 
used. The dispute led to minimal production in 1994. From 2003 onwards  EDM pays for the water 
used. Due to costs involved, production has been limited to peaking power, but is expected to increase 
in the future due to power shortage. 


Impact 
Initial high political impact in demonstrating reduced dependence to South Africa. The change of the 
situation with South Africa, and the difficult co-existence with the water authorities have then reduced 
the benefits of the Corumana station. The savings come from reduced imports from South Africa 
valued at about 2 US cent/kWh14.  Half of this is paid to the Water Authorities for the water and 
considered in the benchmark as a local tax (from 2003 onwards). The station may have contributed to 
better quality of supply in Maputo, but this could not be quantified. 


                                                      


 
14 Value determined by EDM. It may be argued that the savings per unit have been much higher during the war. 
Even if so, due to low volumes produced, this does not change overall negative economics of the project. 
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A4.2.3.3 Findings 


General 
In retrospect, the regional justification for the project, i.e. the expectation to export power to 
Swaziland, and to lessen the dependence on South Africa for Maputo have been overstated 
expectations in itself. When the facts of almost 80% cost escalation, the permanently lacking flood 
gates that reduce effective head, and the water charges levied are added, it becomes evident that the 
project largely failed to achieve its objectives. It appears that the external risks related to the situation 
in South Africa and Swaziland on one hand, and related to the partnership with the water department 
on the other hand, were not assessed. So, the scheme has been of very limited use in terms of power 
generated, and the cost at which it is doing it, so far. A more positive aspect is that it may well gain in 
importance in the future, if regional power shortages increase. It may then find late justification. 


Reporting was limited to immediate outputs of the project. Longer term results monitoring and 
reporting were not specified or required by the donor, and consequently not specifically done. This 
lack of monitoring is compensated, at least to a degree, by routine operational data collection of EDM, 
that applies to all generation plants. 


Efficiency and Effectiveness 
Investment cost amounted to about USD 1.800 per kW. Given the fact that the dam and reservoir 
already existed, the cost is high, and good efficiency cannot be considered achieved. The project was 
effective in making a political statement, but it was relatively ineffective in terms of achieving the 
projected economic goal. The cause is that the plant could never operate at its full potential due to the 
failure of installing proposed flood gates. Moreover, the water department insisted on payment of 
water charges, which EDM actually pays from 2003 onwards, that had not previously been counted 
on. 


Relevance 
Relevance turned out to be much inferior to what had been argued in the planning phase. Due to high 
operation cost, the scheme is today only used for peaking, to cut the high demand charge of Eskom to 
an extent. 


Sustainability 
With the investment written off, operation of the scheme to provide peaking power appears 
sustainable, but at a level of very partial productivity. 


Benchmark and Economic Benefits 
All criteria show poor results, as is shown in Table A4- 7. This supports the verbal assessments above. 


Benchmark factors compared to all other interventions Net benefit 


efficiency effectiveness sustainability Impact impact
over useful lifetime: 
25 yrs   


   Relevance   country poor  Mill USD
Corumana 65% 84% 60% 7% 38% country 3 
Best 249% 129% 115% 273% 278% the poor 0.12 
Worst 16% 78% 25% 7% 18% project -33 


Table A4- 7: Corumana HEP Benchmark of DAC criteria and net benefits 


 


See graph Fig. A4-8 on the next page for economic indicators. 
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Fig. A4- 8: Corumana HEP Economy 


A4.2.3.4 Conclusion 
The Corumana HEP appears to have been implemented with mainly political motives. The benchmark 
shows comparably very low impact, low sustainability and efficiency and below average relevance, 
not considering the political signal sent to South Africa. The graph Fig. A4- 8 indicates that the 
investment will not be recovered. There is no net benefit to be expected. Because of low productivity, 
this picture does not change, even if the value of benefits, such as greater power supply reliability in 
the event of unavailability of the Cahora Bassa transmission line, is assumed increased several times. 
Due to the water charges that need to be paid, operating costs are high, limiting the plant to peak 
power production. While this is valuable, it is unlikely to result in break even of the project during its 
remaining economic life. 
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A4.2.4 Summary on Small Hydro Activities 
The study of small decentralized hydro development in Mozambique was a commendable concept at 
the time. It was considered to be able to supply more reliable power at lower cost than the failing 
diesel plants in the municipalities. Implementation of just three of the schemes proved to be difficult 
under partly very adverse conditions. Costs were high, and predicted economy could not be achieved 
in any of the projects. Poor economy, and a change of focus in the development strategy, adopted 
when rehabilitation of Cahora Bassa became  an expected reality, led to a loss of interest in small 
hydro. The programme was discontinued, and this also resulted in the loss of built up capacity and 
competence for implementation. 


It appears that the entire sub-sector activity was dominated by one single Norwegian consulting 
company (Norconsult), who provided all services required, such as: Planning, surveying, economic 
analysis, tendering, construction supervision and management. Its mandate was going on for many 
years, and for a period it was the mainstay of the business of Norconsult Mozambique. In an internal 
review of past activities15 Norad criticizes  EDM for not taking charge of the project, but leaving it all 
to the consultant. EDM, on its part, has stressed in reports of that time and in interviews, that it simply 
did not have the personnel resources. 


As for the benefits accruing to other Norwegian stakeholders, it was equipment suppliers for hydraulic 
and electrical equipment that were involved. These firms are not in business anymore today, or have 
been merged with others. It was therefore not possible to obtain any information, but it may be 
assumed that the contracts were relatively small, and not of major importance. 


Regarding benefits for Mozambique, in summary, all the schemes show relatively poor overall 
performance, with decreasing production in recent years, and an overall low utilisation factor (Table 
A4- 8). This is particularly pronounced with only 18% utilisation in the comparably large Corumana 
scheme. Speaking for all plants, poor performance is due to poor hydrology, lack of cooperation and 
coordination at the national level, and loss of interest at the EDM local level in the longer term.  


An acceptable minimum plant performance, which could eventually have led to economic break even, 
would be approximately 40% by a widely accepted rule of thumb. As far as water is available, it is 
possible to move closer to this mark in the remaining technical life of the schemes, but it will take a 
reactivation effort, and high-standard future maintenance. In this connection, full automation of the 
schemes would help, and should be looked into.    


SMALL HYDRO SCHEMES 


Station 
Name 


Installed 
Capacity 


(kW) 
Cumulated production (MWh) per time period 


  1980-90 1991-00 2001-05 


Average 
plant factor 


% 


Lichinga 730 9,120 19,778 12,612 31% 


Cuamba 1,000 3,240 26,016 12,460 28% 


Corumana 14,500  213,051 95,241 18% 


Total 16,230 Total for period 1980-2005 391,518  


Table A4- 8: Production and overall Plant Factor of Small Hydro Schemes of EDM16 


                                                      


 
15  MOZ 042 – Prosjektskisse, elektisitetssektoren, Norad 3.Afrika, 18.6.1991 
16  Data from EDM Annual Reports and internal data. Plant factor calculated by the evaluation against design 


capacity full output.  
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A4.3  Alto-Molocue – Gurué Transmission Line 
Gurué is the most important centre of tea growing in Mozambique. Tea processing industry was 
traditionally powered with individual diesel sets, only in part owned and operated by EDM, and the 
immediate goal of the project was to supply industry with reliable grid power. A more strategic goal 
was to extend power transmission northwards to Gurué, from where it could later be extended to 
Niassa province, by way of Cuamba to Lichinga. 


Other formulated objectives were: 


• Provision of a reliable all-year electricity supply through a 33 kV line to the 14 tea estates and 
their factories. 


• Provision of an extended and improved distribution system to Gurué town through medium 
voltage distribution extension and low voltage distribution rehabilitation.  


In the document17 justifying the project, a demand forecast for Gurué was presented reaching a peak 
load of about 5 MW, up from 0.2 MW in 1996, with an expected energy consumption of 17 to 22 
GWh in 2006. 


Norway provided a total of NOK 64.8 million for the implementation of the project. 


A4.3.1 Project Description 
The project consists of a regional transmission line from Alto Molocue to Gurué and a transformer 
sub-station and local distribution in Gurué. It was initially started up in the eighties when most of the 
equipment was purchased, but due to the civil war the project was postponed. The purpose of the 
project was to replace the local diesel fired power plant in Gurué with grid electricity and to facilitate 
electrification of the area.  


The project consists of two main contracts, one for the construction of a  110 kV transmission line 
between Alto Molocue and Gurué substations and the other contract for the design, supply and 
erection of a new substation in Gurué. The transmission line contract also includes design, supply and 
erection of a 33 kV distribution network in the Gurué area. 


Linjebygg AS from Norway had been awarded the contract for the lines in the project. Jacobsen 
Elektro AS, also from Norway, had the contract for design, supply and erection of the new substation 
in Gurué. 


Oslo Energi Konsult's contract for engineering services also included an appointment as "The 
Engineer" in accordance with the FIDIC (International Federation of Consulting Engineers) definition. 
To co-ordinate, serve and supervise the other parties, Oslo Energi Konsult (that became Eco-Partner), 
had established a site office at Gurué. 


Project implementation suffered from delays for a number of reasons, partly the responsibility of  one 
of the contractors, customs difficulties, a fire in which steel parts on stock were damaged, and quality  
deficiencies that needed replacements. 


The implementation process was complicated due to the fact that most material had been on stock for 
more than ten years, but its condition was not known in all detail. A case in point was a transformer. A 
defect in insulation was only discovered when it was connected. 


                                                      


 
17  Alto-Molocue to Gurué 110 kV Transmission System, EDM Project Memorandum, November 1996 
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A4.3.2 Results 
A4.3.2.1 Outputs 
The project resulted in the 75 km 110 kV line, the RT station for Gurué town and 42 km of high 
voltage distribution and 12 distribution stations in the area. It also provided on-the-job training for 
unskilled and skilled workers in construction and maintenance. Local distribution line rehabilitation 
and customer connections are also included in the outputs and in the costs. 


A4.3.2.2 Outcome 
Energy transported on the line has shown a rapid increase partly due to increased consumption as new 
customers are connected and electricity use per customer increases, but also because the output from 
the local hydro- and diesel stations have gone down. The grid connection and rehabilitated local 
distribution network has ensured delivery at an acceptable quality level. The future increase is 
assumed to follow 50% of historical trends.  


  Before After         
  1996 2002 2003 2004 2005 2006 


GWh 1.93 3.88 4.54 5.31 6.04 7.37 
Clients 500 1,021 1,194 1,379 2,082 2,917 


Table A4- 9: Development of Power Consumption in Gurué: 1996 – 2006 


Source: EDM Distribution centre Mocuba 


A4.3.2.3 Impact 
The main benefits are replacement of diesel power and local electrification, including replacement of 
kerosene for lighting, and indirect benefits from commercial activities, higher level of education, 
health benefits, and other public services. Also, the basis for further electrification of Niassa province 
has been established as the transmission line is a pre-condition for the transmission line project Gurué 
- Cuamba - Lichinga. The socio-economic impact has been studied through a field survey, and results 
of this are elaborated in the discussion of findings (paragraph A4.3.3.7). 


A4.3.3 Findings 
In addition to general findings, the five DAC criteria are discussed here: Efficiency, effectiveness, 
relevance, sustainability, and finally rural impact, based on the field survey conducted. A full 
description of the field survey and its results is attached as annex 6. 


A4.3.3.1 General 
The bilateral agreement on the project stipulates that EDM, as the responsible recipient shall strictly 
adhere to Mozambique’s Environment Law. To support the recipient, E-CO-Partner of Norway was 
assigned as the client’s engineer, with terms of reference specifying the various supervisory tasks. 
Control of adherence to environmental concerns was not specified. There is, however, some evidence 
that routine environmental concerns were addressed by the consultant. Gender and poverty were not 
deemed applicable concerns in the project. No internal or external risk factors were identified. 


The transmission line project connecting Gurué (and later Niassa) to Cahora Bassa power, has been 
successfully implemented, within budget, but with a time delay due to slow performance of  a 
contractor.  


The transmission line is of significant importance to the tea industry in the area, and it stimulates the 
economy of the municipality and its surroundings. The project has not targeted rural electrification of 
villages and hamlets along the line. It has also not emphasized connection of poor households, for 
most of which electricity remains inaccessible because of cost. It appears that poverty has decreased in 
the area, but this cannot be attributed directly to electricity access, but is thought to be the result of an 
overall improving economic environment, to which electricity definitely contributes. Economic 
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growth is seen to follow the general trend in Mozambique also in Gurué, and it is attributed to a 
combination of aid interventions, revitalisation of industry and commerce, particularly in the 
agricultural and tea sector, aided by improving transport, public and power infrastructure. Resulting 
increased employment and incomes also gives raise to growth in the informal business sector. The 
latter appears not to be driven by access to electricity, but by increasing market demand for services. 
Many of the small businesses of micro scale benefit the poor. 


Reporting was limited to immediate outputs of the project. Longer term results monitoring and 
reporting were not specified or required by the donor, and consequently not done. Monitoring of 
electricity consumption is done by EDM. However, this is specific to the distribution centre (Mocuba), 
and not to the transmission line project.  


A4.3.3.2 Quality of Inputs 
Norad, through NVE had prepared specifications for quality assurance through contracting a “clients’ 
engineer”. Oslo Energi was awarded a FIDIC contract by EDM for that role. The engineer took charge 
of this role and monitored the construction contracts.  


Contracts were awarded to Jacobsen Elektro for the works related to the sub station, and to Lijebygg 
for the erection of the transmission line. There were some quality and specifications issues with some 
of the equipment, and resolving these cost time. Eventually, all work was completed in acceptable 
quality. Reporting by the engineer to the donor and the client was complete and timely, and provided 
cost transparency.  


Funding 
Available 
amount 
[NOK] 


Jacobsen 
Elektro 
[NOK] 


Linjebygg 
[NOK] 


E-CO 
Partner 
[NOK] 


NVE 
[NOK] 


Un- 
allocated
funding 


Original Contract 51.367.450 22.920.000 23.746.000 4.235.000 335.997 130.453
Contingencies 6.632.550 1.146.000 5.274.800 211.750  
Addition June 2000 3.800.000 1.154.000 2.634.433  11.567
Addition June 2001 3.000.000 0 1.700.000 1.275.000  25.000


Total Budget 64.800.000 25.220.000 33.355.233 5.721.750 335.997 167.020
Contract expenses  23.983.291 33.812.135 6.536.450 233.583 


Balance/reallocation 234.541   132.127 102.414  


Table A4- 10: Financing and Total Cost of the Alto-Molocue – Gurué Project 


A4.3.3.3 Efficiency 
There have been several delaying factors in project implementation that have increased costs. 
According to the client, at least in part, this has been due to inefficient work in the phase of material 
ordering and transport on the part of the contractor. To be fair, it is also documented that the 
contractor had to deal with new customs regulations that were not well understood. There is no basis 
for comparison of unit cost, because a good part of the material was already on stock, and it is not 
clear what needed to be procured. Overall, efficiency may be assessed moderate.  


A4.3.3.4 Effectiveness 
The project was effective in achieving the immediate goal of providing sufficient and reliable power to 
industry, businesses and the public sector. It was less effective in achieving the projected growth in 
power consumption, and economic success, which was grossly exaggerated when compared to actual 
consumption growth. The transport volume in 2006 is estimated at 7.4 MWh, against the projected 
target of 17 to 22 MWh, i.e. less than 44%. 


A4.3.3.5 Relevance 
There are several areas of high relevance:  
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• Reliable supply to the industries and economy of Gurué 


The field study reveals that electricity supplied, especially to the industries, is more reliable and 
cheaper than previous alternatives of using own diesel generation. When production is increased and 
more power is needed, this is easily provided by the grid, while any dedicated generator would 
ultimately come to a limit, and units would need to be added. Hence, not only operating costs are 
saved but future investments in generation is avoided.  


• Basis and precondition for the grid-based electrification of Niassa  


In building out and extending the transmission network in the country, the project is indispensable, in 
particular with regard to supplying power to Niassa province. This has already happened in the mean 
time, thanks to the project under review, and another more recent transmission project reaching 
Lichinga, also financed by Norway.  


• Indirect benefits of electrification accrue to the entire population 


While, as mentioned above, only few of the households received direct access to electricity, the whole 
population within the reach of the grid gained indirect benefits. These are found in education, health, 
and other public and private services, personal security and last but not least, a growth in employment. 


A4.3.3.6 Sustainability 
The transmission line is sustainable. On the basis of increasing transport volumes due to extension to 
Lichinga, the line has become a very important section of the transmission system that must be 
sustained. Because of good quality of the line, technical sustainability is assessed as high, assuming 
that necessary maintenance is done routinely. 


A4.3.3.7 Rural Impact 
The following is summarised, and drawn from the rural field study. Full details are in Annex 6). 


Overall, the people’s living standards, conditions, and livelihood have improved moderately. Family 
size has slightly increased but so has the number of rooms in the average dwelling. Subsistence 
agriculture is still the main occupation but home business activities have increased by 50% though 
very few new types of businesses have appeared. Moreover, only about a third of all businesses 
require electricity as a production factor. Overall, therefore, improvements at the home or household 
level are directly attributable to the availability of electricity for a significant minority of our 
interviewees. Indirect effects and favorable impacts on the socio-economic environment have also 
occurred as discussed in other sections. 


Impact on Earnings and Employment 
Of the respondents, 26% reported that a family member had found permanent employment after the 
project came. An additional 7% reported that a family member had gotten casual employment. Two 
family members in different households had actually worked on the electrification project as stone 
masons or construction workers for the assembly of the high tension poles. 
Electricity has increased the opportunities for small businesses while also stimulating competition. 
Electricity helps those who are clever, understand market mechanisms, and can exploit niches to grow 
their businesses. 


The Energy Situation and Electricity 
The major energy need is for cooking. Before the project, 85% of the families use fuel wood for their 
cooking needs. Today, it is 79%, and of these, the share using it only sometimes has increased. A 
significant shift has been towards charcoal: an increase of more than 20% against the reference year, 
and those that use it frequently have increased quite dramatically. Those that never use electricity for 
cooking have decreased somewhat, 12% use it for cooking, but only 2% do it very frequently. Gas and 
kerosene are not important for cooking. Only an insignificant number of households use fuel wood, 
charcoal, kerosene or gas for any other purpose than cooking. 
Fuel wood is obtained by about half by collecting it, the others buy it. Collecting wood requires more 
time than before the project: two thirds of the respondents need two hours or more, while earlier, the 
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percentage was 56%. Those needing less than half an hour today are 15%, while it was 20% in the 
earlier period.   
The main use of electricity is for lighting. 79% of the respondents use it today, against 42% before the 
project. 75% of those using electric light have between 4 and 8 light bulbs in their home. Six percent 
have fewer, the rest more. The use of kerosene for lighting has disappeared, but more candles are used 
as backup.. 
Electricity also has replaced dry cell batteries to a significant extent. Dry cell battery energy costs at 
least a factor 20 more than mains electricity. This results in a seemingly small but very important 
saving, as people have little money available. Other uses for electricity is for Television, (80% use it 
against 5% before), a surprising number of different appliances, and the home business. Cell phones 
did not exist before, now almost two thirds of the respondents use one, often limited to receiving calls 
because of cost. 


Supply of Electricity 
EDM applies a differentiated tariff, depending on a number of factors: consumer category, such as 
domestic, commercial, agricultural or industrial, the level of consumption, and the level of load, as 
well as the voltage level of supply. It is seen that the social tariff is heavily subsidized: Consumers 
with a monthly 100 kWh or less, pay less than half of the next domestic category. The domestic tariff 
is progressive, and ranges from MZN 1 per kWh to about MZN 3  per kWh. All categories, except 
social tariff, also pay a connection charge, recurring fixed charges, and have to make a deposit.  
The quality of supply, according to some respondent’s perception, has decreased, but this has been 
contradicted by others who said the opposite. 


Social effects 
Security: The number of people that use to leave the lights on during the night has increased. The 
perception is that it gives better security.  
Night Activities: People that are connected to electricity like it for the convenience and the extra hours 
it gives them to interact with their friends and family. Some have also started to work at night to earn 
income. Women have more work to do, and now work longer hours at night. Entertainment (TV) has 
become an important night activity. Those that have a TV have it on several hours every evening. 
Hence, with electricity, evening activities increase in both entertainment and work and may well 
reduce the time for resting.    
Education: Undoubtedly, electricity increases opportunities for people to study during the evenings. 
With electricity, technical courses—including computer classes—were introduced in the city and have 
attracted significant demand. However, as many interviewees said, though electricity brings more 
opportunities for longer hours of light, one cannot measure its pedagogical impact in isolation. Many 
other factors are at play.  
Health: Electricity has brought good results and increased trust for the health sector. Modern machines 
were brought to the district, surgeries are now possible, and medicines, including vaccines, can be 
stored in fridges, which is very important for the national vaccination campaigns. With increased 
lighting at night, people also feel more confident to go at any time to the hospital to get treatment. 


Findings on Industry 
The tea industry of major importance for Gurué, and it has been revived after reliable electricity 
became available. It is the major driver for economic growth in the area, but some other firms in the 
agro-industrial sector are also important. More than 7.200 persons are employed, although most of 
these are on daily wage employment (about 90%). Only few women work in industry, but in some tea 
companies the share of female leaf collectors is 20%. 
For all the firms, electricity is of major importance. Some would not have opened without grid supply, 
others need grid supply because their own generating equipment is getting old, unreliable and 
expensive. All firms today use significantly more electricity than before, on average plus 50%, in one 
case almost 70%. Industrial production has shown considerable growth over recent years, and various 
companies have invested amounts from USD 20.000 to one million. 
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It appears that the reliability of supply is improving, seen by reduced use of stand-by generators. Some 
of the industrialists praise this reliability and are very satisfied about the situation, while others 
complain that there are still power cuts, and that electricity is too expensive. However, comparing 
tariffs of EDM with today’s cost of diesel generation indicates a saving of about two thirds on 
electricity. 


A4.3.3.8 Benchmark and Economic Benefits 
Table A4- 11 shows benchmarks for efficiency at less than average, effectiveness and relevance near, 
but somewhat below average, while sustainability and impacts are calculated at above average. The 
direct impact on the poor however, is only a fraction of the best performer, simply due to the fact that 
none, or very few of the poor households, are connected. To be fair, it needs to be recalled, that this 
was not the intention in the first place. The graph Fig. A4- 9 shows that positive net benefits will 
accrue over the life of the project. Such benefits will be larger than shown, if future consumption 
growth turns out to be above the assumed half of historical trends.  


Benchmark factors compared to all other interventions Net benefit  


Efficiency Effectiveness sustainability impact impact
over useful lifetime: 
25 yrs 


     Relevance   country poor mill USD
AMG 75% 93% 106% 101% 113% Country 47 
best  249% 129% 115% 273% 278% the poor 4.3 
Worst 16% 78% 25% 7% 18% Project 61 


Table A4- 11: Gurué transmission Benchmark of DAC criteria and net benefits 


Fig. A4- 9: Alto Molocue – Gurué Transmission Line Economy 
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A4.3.4 Conclusion 
In general terms, the project was a routine operation for both, EDM and Norad, and standard 
procedures were followed. In addition to the assigned clients’ engineer, NVE had an advisory role in 
the project. 


The transmission line is an essential part in the national system, not only bringing power to the Gurué 
district, but connecting to further transmission lines to Niassa province.  


The impact at the district level is considerable on business, commerce, and most important, the tea and 
other industry that are revived. Due to this, there is strong economic growth, which spurs the 
consumption of electricity further. Households benefit directly from electricity by saving kerosene for 
lighting, and the indoor air quality is much improved. Indirect benefits can be seen in the education 
and health sectors, and security is perceived to have improved.  
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A4.4  HCB – Zimbabwe Transmission Line 
A feasibility study was financed by Norway at a relatively early stage, in 1987. It recommended the 
construction of the transmission line for power export from Cahora Bassa. This was done on the basis 
of an understanding with Eskom that it would make available a part of its capacity quota (500 MW) to 
HCB for export to Zimbabwe up to the year 2003. This required an intergovernmental agreement 
between Mozambique and Zimbabwe, which was signed in 1992. 


An agreement was signed between Mozambique and Norway at the end of 1994 for financial 
assistance towards the implementation of the transmission line. Work started in January 1995, and the 
line was completed and in commercial operation since November 1997, within the total frame of NOK 
171 million (for the MOZ part, including NOK 6 million for the feasibility study). 


The project was promoted under the Southern Africa Development Community (SADC), and various 
donors participated. This involved also agreements with France and Sweden for parts of the work in 
Mozambique, and another group of donors on the Zimbabwe side, consisting of Finland, the European 
Investment Bank, the Nordic Development Fund, France and Sweden.  


A4.4.1 Project Description 
A transmission line was built to allow export of Cahora Bassa power to Zimbabwe and thus ensuring 
an alternative route for power exports. In technical terms, the transmission line is a steel tower 
mounted single circuit 400/330 kV line of 250 km length, specified for 500 MW capacity. The line 
was designed for 400 kV, but is being operated at 330 kV because this is considered a standard voltage 
in Zimbabwe. On the Mozambican side, a sub station required to be built at Songo, the location of 
Cahora Bassa power plant.  


The project was termed as complex because it involved two countries, various donors, and all together 
eight different suppliers/contractors. The role of coordinating all activities and reporting to the donors 
was shared by Norconsult and Swedpower, funded by Norad and Sida, respectively. 


Financial assistance of Norway comprised a total budget of NOK 171 million, NOK 6 million for the 
feasibility study, 150 million for the construction contracts and NOK 15 million for engineering 
services. The construction contract implementation resulted in a cost overrun of NOK 550,000 
(0.36%), while engineering cost were reported at an estimated NOK 3.3 million under budget.  


A4.4.2 Results 


A4.4.2.1 Outputs 
The output of the project is the 250 km 400/330 kV line and the necessary sub-stations for 
transformation. The Mozambican part of the line up to the border was connected to the line that had at 
the same time been built on the Zimbabwean side, with funding from several donors.  


A4.4.2.2 Outcome 
The line transported between 1.400 and 3,500 GWh annually between 1998 and 2007, but the volume 
is expected to be reduced to 50 GWh per year by 2009 due to under-balance in Mozambique.  


A4.4.2.3 Impact 
Long-term economics are doubtful, but the project has achieved the political objective of an 
alternative route for power exports. Up to 2001 the connection facilitated power export to Zimbabwe 
and revenue (for HCB) accrued. After 2001 only EDM's wheeling charge per year is credited to the 
project, and this is expected to continue in spite of Zimbabwe's current problems, that caused a current 
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debt of ZESA in EDM of about USD 8 million18. Overall, the impact is moderate in economic terms, 
but important for regional integration. 


A4.4.3 Findings  


A4.4.3.1 General 
Direct environmental impact control measures are assumed, but were not reported on. Other cross-
cutting issues, i.e. gender and poverty were not addressed by the project. 


Reporting on the project was limited to immediate outputs. Longer term results monitoring and 
reporting were not specified or required by the donor, and consequently not done. It would be 
relatively simple and straightforward to do however, because the transported volume is measured 
meticulously for invoicing purposes, by both HCB (sale of power) and EDM (wheeling).  


The project was an undertaking bearing high political risk, with severe economic consequences in the 
event of such risks occurring. The feasibility study for the project was already started 1987, but 
implemented only about 8 years later, and only completed 1997. The delay is due to the political 
complexity of the project, in what was partly a war situation. The impression is that external risks 
were not taken into account, when making a time plan and when calculating economic returns. 


Economic returns of the project had been calculated on the basis of an agreement with Eskom that 
provided for 500 MW of capacity for Zimbabwe from Cahora Bassa, up to the year 2003. Delayed 
implementation resulted in the fact that the transmission line could transport the designated load only 
for five years. After 2003, only a fraction of that capacity was available for Zimbabwe. At the same 
time, demand, or the ability to pay, deteriorated in Zimbabwe below actually available power, further 
reducing returns to Mozambique. 


It appears that the situation did not really matter to HCB, who could either sell to South Africa or 
Zimbabwe in any case. However, the impact on EDM as the owner of the line was negative. What had 
been planned to be a highly profitable investment through the earning of wheeling charges, turned out 
to be just barely economically viable, if not a financial burden.   


It is assumed that the operational life of the transmission line is exceeding the period of public 
mismanagement in Zimbabwe, which means that economic returns may improve in future.  


The point that must be made here is that such regional projects should be assessed in terms of the 
political and economic risk in a regional context. There is no evidence that this was seriously done, 
when the exaggerated economic returns from the investment were projected. 


A4.4.3.2 Quality of inputs 
The project was implemented professionally with a minimum of delay in implementation. However, 
the political complexity of the undertaking required a lot of time and effort, which resulted in an 
extended planning period. Final inspection of the line was done at the expiry of the maintenance 
period. Minor deficiencies were identified, which were duly rectified. The final project report was 
prepared in March 1999. It stated that since commissioning and commercial operation start in 
November 1997, the line had been in continuous operation with only a few minor disturbances. This 
indicates satisfactory quality of inputs of all contractors, including Linjebygg, who carried out the 
contract with Norwegian finance. 


A4.4.3.3 Efficiency 
Taking the whole process from feasibility study to completion of construction entailed the need for 
considerably more time than anticipated. Consequently, implementation efficiency is lower than 
planned. During implementation, time delays occurred which were reported to be due to inefficient 
work processes of the contractor.  


                                                      


 
18  Owed by the end of 2006, as per informally received verbal information from EDM. 
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A4.4.3.4 Effectiveness 
The project was effective in achieving physical interconnection between Mozambique and Zimbabwe. 
It was less effective than expected in terms of achieving economic returns. Only 5 years of operation 
were left for which Eskom had agreed to make 500 MW available. After 2003 that quota was reduced 
to 200-150 MW, and is expected to be further reduced to perhaps 50 MW in the years to come, 
because of increasing regional scarcity. This coincides with the economic downturn in Zimbabwe, 
which has resulted in lower than anticipated demand. Combined, these factors greatly reduce the 
effectiveness of achieving planned economic returns. 


A4.4.3.5 Relevance 
For the reasons discussed above, relevance for the project was considerably higher at the planning 
stage than could be assigned today, twenty years later. Depending on circumstances, such as renewed 
economic growth in Zimbabwe, and availability of power for export in Mozambique, relevance may 
or may not increase in the future. This is also the case in relation to the possibility of Mozambique 
importing power from Zimbabwe, which, depending on circumstances, is conceivable. 


A4.4.3.6 Sustainability 
The transmission line is marginally sustainable in economic terms, and fully sustainable in technical 
terms, assuming that routine maintenance is done throughout its life. What would boost relevance 
(discussed above) would also positively impact on sustainability. 


A4.4.3.7 Benchmark and Economy 
Except for country impact, all benchmark values are from somewhat to massively below average 
(Table A4- 12). In fact, it could be argued that any impact on the poor is debatable, as it consists 
entirely of indirect benefits, and it is well known that there is a distributional issue when it comes to 
the actual accrual of such benefits. Country impact on the other hand, is better than average, and this is 
so when it is assumed that EDM will eventually receive payment for the wheeling charges it is owed 
by Zimbabwe. 


Benchmark factors compared to all other interventions Net benefit 


Efficiency effectiveness sustainability impact impact 
Over useful lifetime: 
25 yrs 


  relevance  country poor mill USD
CBZ 74% 96% 37% 139% 18% Country 161 
best  249% 129% 115% 273% 278% the poor 1.7 
worst 16% 78% 25% 7% 18% Project 33 


Table A4- 12: HCB-Zimbabwe Transmission DAC criteria benchmark and net benefits 


The overall economic situation of the project is ultimately positive, despite the downturn of direct 
benefits after 2003. The remaining calculated life of the project is about 15 years, which means that 
most of the benefits are to accrue in the future. This constitutes an uncertainty in the presentation of 
the overall project economy (refer to Fig. A4- 10), as it is notoriously difficult to predict the future. 
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Fig. A4- 10: HCB-Zimbabwe Transmission Economy 


A4.4.4 Conclusion 
In technical terms, the project was successfully completed with some delay due to not foreseeable 
circumstances. What was planned was delivered. 


For a big project involving many international donors, the outcome is only modestly successful in 
economic terms. At the same time, if regional integration is an ultimate goal, the project has been a big 
step in that direction. Better than assessed project economy could be achieved if two major 
assumptions change radically: a) Substantial base-load power is available for export from 
Mozambique in the medium term, and b) demand from Zimbabwe increases commensurate with such 
availability. There is no evidence that indicates that both changes will occur any time soon. 


A striking concluding finding is that the political risks that may have caused time delays and reduced 
economic returns, appear not to have been assessed or taken into account.  
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A4.5  Institutional Assistance to the Ministry of Energy 
The National Directorate of Energy (DNE) was originally established in 1976 as part of the Ministry 
of Industry and Commerce. Around 1985, it then moved to become part of the Ministry of Industry 
and Energy. In 1997, it was again re-established in the Ministry of Mineral Resources and Energy 
(MIREME). The goal of the institutional co-operation with the Norwegian Water Resources and 
Energy Directorate (NVE) was stated as “to improve the energy sector management, in order to 
promote the social and economic development of the country.”  


In early 2005, the new Ministry of Energy (ME) was established and DNE ceased to exist. The 
mandate and responsibilities of the former DNE was absorbed by new directorates and departments 
within ME. Terms and plans for the cooperation between DNE-NVE were re-established, although the 
main goal of the cooperation remained unchanged.  


DNE’s mandate in the energy sector was wide; it was responsible for both the demand for and supply 
of energy (except for the management of the biomass supply). Furthermore, DNE was responsible for 
the planning, formulation, and monitoring of energy policies and regulations on safety and 
environmental aspects related to the energy sector. Responsibilities further included the management 
of the demand for biomass for energy purposes, for the general management and conservation of 
energy resources, including energy efficiency, as well as for the development of renewable energies. 


NVE was established in 1921 under the Ministry of Petroleum and Energy, where it remains to date. It 
is responsible for the management of Norway’s water and energy resources as well as regulation of 
national power supplies. NVE has been involved in development assistance financed by Norway for 
more than 30 years, mostly providing assistance to other institutions within the work areas of water  
resources and energy. 


A4.5.1 Project Description 
The original agreement for the Institutional Support was signed in March 1998 between the DNE of 
the MIREME and NVE. The Agreement covered the period 1998 - 2002 and carried a budget of NOK 
16.7 million. Phase 2 covered the period 2002 - 2005 with a budget of NOK 20 million. The 
Development Objective of the institutional cooperation is stated as “ME performs as a credible 
authority with a relevant set of legal instruments and regulatory tools in place”.  


The original agreement stipulates the modalities of the institutional support to be:  


(a) DNE will enter into a contract with NVE regarding institutional co-operation,  


(b) DNE will allocate the necessary personnel resources for the co-operation.  


The Agreement also state that training would be incorporated in the Project and be reflected in most 
activities. Activities given priority in the Agreement were:  


• Establish and implement appropriate administrative routines; 
• Finalise and maintain an appropriate legal and regulatory framework; 
• Increase the capacity within energy planning; 
• Develop bidding procedures and model licences concession agreements; 
• Establishment of a library function, a documentation centre and a website. 


Norway provided financial assistance amounting to NOK 36.7 million in the period from 1998 to 
2006. DNE provided 3 resident advisers, each of them for a period of about 3 years. In addition, part 
of the funding was used for the engagement of short-term consultants on various tasks. 


A4.5.2 Results 
In the following, results in terms of Outputs, Outcome and Impact are discussed. 
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A4.5.2.1 Outputs 
More than 80 ministry staff were trained with the support of the Norwegian cooperation, including 
Provincial Directorates, through more than 149 training activities in Mozambique and abroad.  


Planned outputs for the institutional cooperation were included both in the original agreement and in 
the addenda in the following areas: 


• Structuring of DNE: It was planned that the institutional cooperation would increase DNE’s 
efficiency and human resource capabilities for managing the institution’s functions in sector co-
ordination and planning, policy and strategy formulation, program management, data bank and 
model utilization. The institutional cooperation developed procedures for institutional building 
with the assistance of long-term adviser and consultants, but did not produce outputs that 
document the introduction of tools that significantly improved DNE’s institutional efficiency and 
management capacities. 


• Energy Master Plan: Its preparation was intended in the original agreement, but this was later 
abandoned. 


• Energy Planning: It was planned that the cooperation would increase DNE capacities within 
energy planning, but has no documented output in this area, except for training of staff in energy 
planning. 


• Rural electrification: A National strategy for rural electrification of peri-urban and rural areas was 
planned and delivered. 


• Regulatory Framework: It was planned that DNE would develop a relevant set of legal 
instruments and regulatory tools, based on the Electricity Law of 1997. The output produced was 
according to plan. In addition, a draft concession contract for power distribution was produced.  


• Energy Audits: It was planned that DNE would continue to conduct energy audits and extend its 
current target groups, but the actual output was poorly reported on. 


• Not explicitly planned, but produced on the basis of emerging needs, were several contracts for 
large power supply projects (such as: Motraco, Moma and Corridor Sands titanium minerals), and 
the Massingir hydro scheme concession. 


A4.5.2.2 Outcome 
DNE has ceased to exist, but capacities built through the institutional cooperation have been 
transferred to the Ministry of Energy. According to ME, approximately 95% of the staff trained 
through Norwegian support remained in the sector. Five of the eight staff trained through Norwegian 
support who left ME are currently working in the Energy Sector in Mozambique. Five courses and 
seminars were delivered at the institution by staff trained through the Norwegian cooperation and 
possibly trained staff have been able to pass on skill and knowledge gained through training to their 
peers. Approximately 90% of the equipments and software acquired through the Norwegian support 
are currently in use by ME.  


A very positive outcome is that the set of regulations was approved by the Government in 2005 
(Decreto No. 42/2005). 


The Development Objective of the institutional cooperation of assisting “[to] perform as a credible 
authority with a relevant set of legal instruments and regulatory tools in place” has not been achieved 
as DNE ceased to exist. The Regulatory Framework was nevertheless produced, as a basis for further 
development in the new Ministry of Energy. 


The upcoming Norwegian assistance to ME has assimilated an important lesson learned from the 
DNE-NVE institutional cooperation. The support will be provided based on a recent needs assessment 
of the newly created Ministry, and a participatory planning exercise. Assistance will thus be designed 
as a result of a systematic procedure aiming at identifying and making available the best possible 
assistance package through a competitive process. 
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A4.5.2.3 Impact  
It is not possible to determine an impact at present, as with the exception of the Inhambane 
concession, neither other small concessions, nor large generation projects have been licensed or have 
materialised. It is expected that  a more capable and efficient Ministry will facilitate power sector 
development with more private sector participation. However, replication potential of distribution 
concessions appears very limited. 


A4.5.3 Findings 


A4.5.3.1 General 
This project did not itself address cross-cutting issues, in coordination with other donors/projects, such 
as Danida (gender, poverty) and NDF/ERAP (environment). 


Earlier findings19 are largely confirmed by the evaluation: For various reasons, the institutional 
cooperation between DNE and NVE has suffered from a lack of efficiency. The period between the 
mid-term review and the end of the project appears to have been somewhat more efficient, once the 
new Ministry became operative, but overall, the impression of low efficiency remained. 


Reporting was limited to immediate outputs of the project, and more often on activities, but this is 
incomplete. Poor reporting was a point of contention in several annual meetings, raised by the 
embassy. Information collection during the evaluation’s visit to Maputo was constrained by non-
availability of Ministry staff. An official completion report of the most recent phase has not been 
prepared yet, as the project was concluded only a few months before the evaluation. An audit report is 
not available yet.  


A4.5.3.2 Quality of inputs 
The inputs of the DNE-NVE institutional cooperation have not been documented in a systematic form. 
According to documentation accessible to the evaluation, and additional information provided by ME, 
the inputs are: 


• Three long-term advisers. 
• Short-term consultancies 
• Financial support for training 
• Equipments and software 


At the onset of the DNE-NVE institutional cooperation, DNE was seriously lacking in both 
managerial and technical capacities to carry out its extensive mandate. It lacked personnel, and was 
not able to recruit new staff because well educated nationals were not available. It also lacked office 
space. 


At the outset of the institutional cooperation, DNE was channelling much of its resources onto the 
execution of rural electrification projects. There was thus a significant degree of overlapping and 
ambiguity between the functions of DNE and FUNAE as to the development of models and modalities 
for rural electrification.20  


Given DNE’s wide mandate, weak institutional base and resource management, an institutional 
diagnostic assessment would have been a helpful starting point to the strengthening of DNE’s 
institutional capacities, which would in turn enable DNE to perform as a credible authority in the 
energy sector. Such was not done, however, as the starting point for the DNE-NVE cooperation.21 


                                                      


 
19 Mid-term review, Scanteam 2005 
20 Energy Sector Programme Support, DANIDA, 2001 
21 The first institutional diagnostic assessment carried out at the MIREME was done by the World Bank in 2004-
2005. 
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The cooperation between the two institutions was a condition for the support to be provided. 
Nevertheless, the model suited well the constraints and needs of DNE as it offered the possibility of 
substantially increasing DNE’s technical and administrative capacity without imposing on the 
institution’s modest resources. The model offered DNE expatriate staff and expertise without the 
associated costs of recruitment and salaries. The method for inputs was thus designed as a pool of 
technical, managerial, and administrative expertise available to DNE on an on-going basis, in order to 
develop the priority activities stipulated in the agreement, according to yearly planning. 


While the model was in principle very suitable for the circumstances of DNE, its implementation, 
especially in the early stage of project, was characterized by a lack of focus. The very reason for the 
support was DNE’s weak resource basis and capabilities, thus at the outset NVE needed to provide 
stronger leadership and focus in developing and implementing activities. According to Ministry 
informants, the role NVE played was rather that expected in cooperation between two strong 
institutions; it expected DNE to define its needs and lead in the implementation. However, DNE did 
not have that capacity.  


DNE expected NVE to take on a stronger mentoring role and provide strategic guidance to the 
partnership, based on NVE’s long experience in building its own capacities and in assisting other 
institutions. It was expected that NVE would be able to identify DNE’s key capacity needs, provide 
detailed planning to address them, as well as guide and monitor implementation. DNE expected to see 
at work how the management of a strong and experienced institution plans and implements solutions 
for addressing weak institutional capacities. Besides of seeking a role management model, DNE 
expected NVE to bring additional capacities to its weak human resources base. This would entail that 
NVE would engage more in decision-making and play a mentoring role. 


Contrary to expectations, according to informants in the Ministry, NVE played a role of a 
“consultancy”, meaning they relied on a working relationship dependent on DNE’s leadership, in 
which needs assessments, planning, implementation and monitoring had to rely more on DNE’s 
capacities. Thus, lack of clarity of roles between DNE and NVE was one of the main constraints for an 
effective use of inputs. Work plans for the institutional cooperation were characteristically vague to 
provide direction and to serve as a management tool for the institutional cooperation. Moreover, the 
absence of an institutional diagnosis early on in the cooperation, weakened the ability of the assistance 
to define sequencing of activities, monitor progress, and refine planning. 


A4.5.3.3 Efficiency 
The efficiency of the DNE-NVE institutional cooperation is assessed as low, due to high costs of 
resident advisers, in relation to the lack of their specific tasks and outputs during some periods, 
combined with a lack of staff in DNE. Some outputs from the institutional cooperation were 
eventually realized, most substantially the complete set of regulations.  


A4.5.3.4 Effectiveness 
The institutional cooperation was effective on power sector regulation and concessions/licensing. The 
Rural Electrification Plan, produced at the end of the cooperation, was a contribution to DNE’s 
mandate in Energy Planning. Results were moderately effective in the area of energy efficiency 
auditing. Overall, effectiveness is regarded as moderate given the resources available to the 
cooperation, including long time frame for output production. 


According to some informants, once capacities at DNE were somewhat liberated from other projects, 
it enabled the institution’s management to pay closer attention to the institutional cooperation. NVE 
responded promptly and positively to such shift in absorptive capacity from its partner institution, and 
much more effective use of the resources available was made henceforth.  


The provision of training through the institutional cooperation was effectively designed since it was 
provided in line with the institution’s need for flexibility in the choice of subjects and selection of 
staff. Some of the training, combined with the provision of computers, software and other equipment, 
improved the absorptive capacity of DNE, so such training appears effective in building up human 
resources capabilities at the institution. 
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A4.5.3.5 Relevance 
However, the training program was not based on any training needs assessment and it lacked a clear 
purpose and focus. Hence, relevance is in doubt. While in general training seemed to have been 
provided matching training content/instrument and qualification of staff, mismatches in other ways, 
and wastage took place. For example, training abroad on Gender Analysis in Energy Planning and 
Management was provided to numerous staff, yet no institutional outcome regarding gender ever 
came. Various staff went to South Africa to take English courses after they had received training in 
technical subjects in English or went on study tours in countries where they had to communicate in 
English. Numerous staff went to a study tour in the UK, but the subject of training is not specified.  


Because of the lack of focus, the training program of the institutional cooperation is thus regarded as 
only moderately relevant. 


Most other areas of institutional cooperation were highly relevant to the needs and role of DNE and its 
alignment with Mozambique’s energy sector strategy at the time of the assistance.  


A4.5.3.6 Sustainability  
DNE ceased to exist and thus sustainability at the institutional level was not achieved. However, 
capacities built through the institutional cooperation have been transferred to the Ministry of Energy, 
including trained staff and equipments. Regulatory frameworks produced through the institutional 
cooperation benefit the sector regardless of the survival of DNE. The institutional cooperation thus 
impacted the sector by enabling private sector involvement (concessions).  


Given the lack of documented information on the training activities and their results as well as the 
recent restructuring of the Ministry, the basis for assessing sustainability impact of training is 
doubtful. Loss of key staff, such as DNE’s lawyer, also negatively affected the sustainability of the 
institution. 


A4.5.3.7 Benchmark 
Results for calculated benchmarks show low efficiency and somewhat less than average effectiveness 
and relevance. However, there is a methodological problem associated with measuring efficiency. The 
concept is simple enough, i.e. dividing the volume of outputs by total cost of the intervention. The 
problem is the value of outputs such as “a set of regulations” or “concession contracts”, for which 
there is no identified rational valuation basis. Hence, the calculated efficiency does not assess this in 
monetary terms. However, the “value” is reflected in effectiveness and relevance of the intervention.  


Benchmark factors compared 
Efficiency Effectiveness  


    Relevance 
MIREME 48% 90% 
Best  249% 129% 
worst 16% 78% 


Table A4- 13: DAC criteria benchmark MIREME  


A4.5.4 Conclusion 
Overall, circumstances have not been favourable  for the institutional cooperation between DNE and 
later the Ministry of Energy, and NVE. Institutional cooperation was initially not well planned, and at 
an early stage, cooperation was affected by a lack of staff in DNE. Later, DNE was transferred to the 
new Ministry of Energy, a process that took considerable time for the assignment of staff and 
responsibilities. Nevertheless, some good results have been achieved in the area of power sector 
regulation and power distribution private sector concessions. Further, considerable training was 
delivered, and core competencies of staff were improved.  
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A4.6  Institutional Assistance to UTIP 
The Zambezi river and its major tributaries have to some extent been developed for hydro power 
generation. Hydroelectric schemes have been constructed in Mozambique, Malawi, Zimbabwe and 
Zambia. There is still however, a substantial potential in the river basin that appears feasible for 
development.  


The Technical Unit for Implementation of Hydropower Projects (Unidade Técnica de Implementação 
dos Projectos Hidroeléctricos, UTIP) was established by Government decree on 26 November 1996, 
as an autonomous public institution for implementation of hydropower projects in the Zambezi River 
Basin, namely Cahora-Bassa North Bank and Mphanda Nkuwa22 (MN).  
Following a series of studies, a staged development of the hydro power potentials in the Mozambique 
section of the Zambezi was defined. The first stage of this development concerns the 1.300MW 
Mphanda Nkuwa project, to be developed as a run-of-river scheme. 


A4.6.1 Objective  
According to its mandate, UTIP’s main tasks are to:  


1. Realize technical studies and submit for approval the above mentioned projects and 
accompanying development and implementation of the projects. 


2. Advise the Minister and other interested entities on the decisions that have to be taken in 
relation to the large scale hydropower schemes above mentioned  and keep the Minister 
informed about the development of these projects. 


3. Coordinate the activities and tasks of the various public and private actors, including 
analyzing and proposing the approval of technical-economic viability studies, tender 
documents. 


4. Prepare the Terms of Reference (ToR) for feasibility studies as well as viability and 
environmental impact studies and tender documents for adjudication. 


5. Assess and propose the approval of contracts on association and financial agreements. 
The main justification for creating UTIP was that existing Mozambican institution in the power sector, 
namely the DNE and EDM, had neither sufficient capacity nor human resources to follow up the 
Zambesi River Basin projects. The significance to Mozambique, and the scale and complexity of tasks 
involved in developing hydropower mega projects made it necessary to create a responsible institution 
that would safeguard management attention and focus.  
The Government decree of 1996 thus empowered UTIP to build its institutional capacity as an 
independent institution. Nonetheless, until June 2000 UTIP was housed within EDM and resourced 
from EDM’s structures and mostly relied on EDM staff. UTIP, however, attempted to establish itself 
as an independent institution since its foundation. In the December 1996 Project Document for 
Institutional Support Services, UTIP proposes its organizational structure and the commissioning of a 
Core of Experts to function as gap-filler of key positions within the institution. The rational presented 
in the document for filling key positions with expatriates was the limited available expertise for 
development of large scale hydropower schemes in Mozambique. 


The project was then incorporated into the joint EDM-DNE-UTIP Project Document, dated May 1997. 
Assistance to UTIP was foreseen as follows:  


− The Technical Assistance (TA) comprises initial equipment for office and logistics functions of 
UTIP, 


                                                      


 
22 The name Mepanda Uncua, is also being used, particularly in early documents. The two are different spelling 
for the same project. 
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− The professional assistance is “ad hoc specialized competence” technical, legal and financial 
services - over the 2 year feasibility and project organization and finance phase identified in 
the above MoU, 


− It will also include preparation and implementation of (a) management model for UTIP, (b) a 
human resource development programme to identify “the more permanent qualifications of 
UTIP” and (c) more specialist in-house ad hoc expertise through on-the job training when so 
required as specific tasks arise, and 


− UTIP also needs expertise to manage daily operations, and to identify and manage the ad hoc 
expertise to be acquired from outside. 


A program for technical assistance to UTIP was then formally agreed upon by signing of a bilateral 
agreement between the Governments of Mozambique and of Norway dated 10 September 1999.  


A4.6.2 Project Description 
The objective of Institutional Support to UTIP is “to establish UTIP as an effective institution with 
strengthened capability and capacity to perform in accordance with its functions and responsibilities 
stated in its statutes.” 
The Project financed the commissioning of a “Core Consultant”, a lead consultancy company that 
could supply the various expertise needed to build UTIP’s technical and administrative capacities, and 
a “Panel of Experts”, an international group of high calibre experts to review and advice on the Study 
of Hydropower Development options in the Zambezi River downstream Cahora Bassa study. Finance 
to UTIP’s recurrent budget was added latter. 


The Project was originally financed by a grant of NOK 20 million for a period covering 1999-2001. 
Extensions were financed through three addenda, as shown in the table below. Assistance is still 
ongoing, and operation during 2006 and 2007 has been covered by the most recent allocation.  


1999 to 2006: Original Reallocation Actual Expenditures 
Core Consultant 8.000.000 984.162 8.984.162 20.045.288 
Promotion  2.068.622 2.068.622  
Panel of Experts 6.000.000 -1.583.561 4.416.439 4.092.483 
UTIP 6.000.000 530.777 6.530.777 7.655.535 
TOTAL NORAD 20.000.000 2.000.000 22.000.000  
Bridging Finance. Add. Nr 2   8.900.000  
Addenda no. 3   4.000.000  
Grand Total by end 2006   34.900.000 31.793.306 
Table A4- 14: UTIP Budgets and Expenditure (Source: UTIP) 


Under the Agreement, UTIP has signed on December 1999, after an international tendering process, a 
co-operation contract with Norconsult as their Core Consultant and contracts with independent 
consultants forming the international Panel of Experts. UTIP has also been managing funds under the 
programme for training and for procurement of local consulting services, travel, vehicles and office 
facilities.  


The planned Core Consultant Programme, as defined in the proposal of Norconsult in December 
1999, comprises two main elements: 


Multidisciplinary services: 


Technical services within hydropower and transmission engineering including: Preparing studies, 
evaluation of feasibility study, including statements from the Panel of Experts and other consultants. 


• Legal and institutional services including licensing, contract negotiations, market studies, 
electricity pricing and advice on policy and strategy issues. 


• Environmental services including evaluation of EIA, environmental management and mitigation. 
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• Institution building activities with the focus on providing UTIP with: 


 Sustainable administrative routines and procedures 
 Technology transfer and training. 


In agreement with UTIP’s management, Norconsult has provided services to UTIP within the above 
frame through various methods. Three Resident Advisers were supplied between January 2000 and 
April 2007 to fulfil functions of Project Manager, Financial and Technical advisers to the institution. 
A number of short-term consultancies were provided in technical, administrative, and technology 
areas (Power Economist, Environmental Specialist, Hydropower Planner, Administrative Advisor, 
Legal Advisor, Human Resources Development, ICT Specialist). Norconsult has also assisted UTIP in 
commissioning the Panel of Expert and in following up with their advice. 


The Panel of Experts was formed and provided advice on the Cahora Bassa Feasibility Study. In the 
period 1999-2002, UTIP commissioned and supervised a study of hydropower development options in 
the Lower Zambezi River financed by Germany and France. The study was done under a contract 
between UTIP and a consortium of 3 consultants, executed in two phases: 1999 March-2000 July. 
The Panel of experts was commissioned to review the various draft reports of the Feasibility Study for 
Lower Zambezi, which later included Mphanda Nkuwa and Cahora Bassa North Bank, and to advice 
UTIP on how to follow up on the Study and its implementation. The experts met in Maputo six times 
during this period. 


The Cooperation Agreement has also financed the purchase and installation of Equipments and 
Software necessary for UTIP’s establishment (e.g. furniture) and IT equipment (e.g. computers, 
software, communication, as listed in Table A4- 15). 


Goods 2000 2001 2002 2003 2004 2005 2006 Total 
NOK 


Vehicles: 2 
Nissan Terrano; 
1 Nissan Sentra  


534,400       534,400 


Office Furniture  343,806 65,394      409,201 
10 AC Units  82,371       82,371 
WebSite   7,324      7,324 
Overhead Proj.  1,948      1,948 
Notebook Proj.  4,353      4,353 
Notebook    11,585      11,585 
Photocopier  35,288       35,288 
Computers  294,407  9,281   - 100,326 404,013 
Network    25,987 9,622  2,350 9,188 47,147 
Software    43,790 10,365 22,213 10,142 8,342 94,853 
Comm. Equip.  32,454    - 11,191 - 43,644 
Total 
Investments 1,322,725 90,604 79,058 19,987 22,213 23,683 117,856 1,676,127


Table A4- 15: UTIP: Equipment and Software Provided (Source UTIP) 


A4.6.3 Results 
In this section a description of outputs for each institutional support component is first described, 
followed by analysis. 


A4.6.3.1 Outputs 
Under the agreement, training at UTIP was to take place through internal and external programmes. 
10 UTIP staff have attended 10 Courses, 6 Conferences, 5 Workshops, and 10 Seminars in Maputo 
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(17) and abroad (14). Staff training has been provided internally by the Core Consultants through on-
the-job training and through a number of workshops.  


The panel of experts reviewed the various draft reports of the Feasibility Study for Lower Zambezi, 
which later included Mphanda Nkuwa and Cahora Bassa North Bank, and advised UTIP on how to 
follow up on the Study and its implementation. There is no structured reporting of their activities and 
outputs. 


The outputs from the core consultant were divided into six categories as shown below. 


Outputs Core Consultant 
Technical Documents and Tasks: 


1. Development Prospect, MN 
2. Economic Model MN 
3. Hydrologic Model MN 
4. Draft Concession Agreement, MN Generation 
5. Draft Concession Agreement, MN Transmission 
6. UTIP Transmission Study  
7. Updated Feasibility Study with BHP Billiton 
8. Project Definition Document, MN generation  
9. Updated Development Prospect, MN  
10. Prepared the Memorandum of Understanding between GRM and GRSA (MOU) concerning 


development of the Project 
11. "Tentative Schedule of Implementation, Mepanda Uncua HPP" was prepared towards the 


end of September 2001 and presented to MIREME 
12. Reviewed and commented the Transmission and Telecommunication report 
13. Ongoing support (comment, discussions, etc) to the feasibility study 
14. Participation in two sessions of the 5th Panel of Expert meetings 
15. Technical workshop 


Work related to Government Memorandum of Understandings (MoUs) 
Follow up of GOM responsibilities in relation with the following MOUs related MN development: 


1. MOU between GOM A and BHPBilliton; 
2. MOU between GOM and Exibank of China 
3. MOU between GOM and Sinohydro of China; 
4. MOU between GOM and Camargo Correa (Brazil), Energia Capital and EDM 


(Mozambique). 
Follow-up Activities: 


1. UTIP Transmission Study Follow-up 
2. Coordination and Discussions with CVRD of Brazil 
3. Follow-up of Activities Involved in Transmission Infrastructure 
4. Economic Evaluation of Different Operation and Financing Scenarios 
5. Completion of the Joint Study between GOM and BHPBilliton 
6. Preparatory Work for a Possible PPA Negotiation with BHPBilliton 
7. Contacts and Promotion of the MN Project in the SAPP Context and with Other Relevant 


Investors, Suppliers and Contractors 
8. Follow-up of the MOUs 


Promotion of the MN project and contact with organizations: 
1. Standard Bank; 
2. Knight Pieshold; 
3. Companhia Vale do Rio doce (CVRD); 
4. Black and Veach; 
5. Hydro Aluminium; 
6. Consolodated Contractors International  
7. Southen Africa power Pool (SAPP) 
8. ENRON; 
9. The World Bank; European Investment Bank; 
10. BHP Billiton, Camargo Correa of Brazil ,Sinohydro of China. 
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Outputs Core Consultant 
Administrative Tasks: 


1. Established budgeting and accounting for UTIP according the agreements between Norway 
and Mozambique, including independent annual auditing of accounts, making UTIP 
complying with GOM regulations and the Country Agreement 


2. Developed a Filing Code for UTIP. 
3. Plan for UTIP Organisation including Job Descriptions for managerial staff 
4. Installation of a new accounting system – Agresso – which was in operation in 2000 
5. Training for the locally developed accounting system, GestOrc, implemented in 2004 
6. Human Resource Development (HRD) Program, first half of 2002; 
7. Training Needs Assessment 
8. Developed a modern computer network for UTIP, with main server and gateway server, 


including virus and fire-wall protection 
9. Connected all employees to data-bank, in the main server, to e-mail and internet 
10. Installed and put in operation state of the art back-up hardware and software 
11. Established routines for computer network maintenance 
12. Designed and put in operation a WEB-site for UTIP, 2002 
13. A workshop on "Policy Strategy and Agreements" was arranged by UTIP 17-18 October 


2001 
14. Draft Project Promotion Document (PPD), a Project Promotion Program and design of a 


WEB-site, 2001 
On-the-job training: 
Training took place during visits by the Core Consultant staff, including those of the Administrative 
Advisor and the Legal Advisor. The Administrative Advisor visited UTIP's office from 01 to 14 
February and the Legal Advisor from 11 to 18 February and from 29 June to 03 July of 2004. The 
ICT expert in the Core Consultant Team visited UTIP 23 August to 10 September. The Power 
Economist also visited UTIP from 03 to 26 March 2004 and worked with power economics in 
relation with the SAPP together with UTIP personnel. 
The UTIP local staff and foreign technical advisors have worked as an integral team to solve the 
tasks of UTIP. Technology transfer has been provided by the Resident Advisers. This includes 
work on executing the transmission study, discussions related to the power sector master plan for 
Mozambique and application of the HEC-RAS model for simulation of downstream water 
fluctuations. Other important activities in this regard are the joint study with BHP Billiton, also 
including work in the field related to power transmission and hydrology, as well as discussions with 
contractors, banks, and others. On-the-job training has also taken place through workshops, 
seminars and participation in conferences including preparation and presentation of papers 
including the Workshop on "Draft Concession and Project Agreement (Concession Contract) held 
at the VIP Hotel in Maputo early in July 2004 
Other examples of work resulting in technology transfer include review and follow-up of Feasibility 
Study, preparation and discussion of strategy and structuring of MN, preparation and convening of 
the Investor Conference (May 2001), presentations to and discussions with potential investors, 
banks, contractors including visits to Eskom of South Africa, EdF (France), Tractebel (Belgium), 
ABB, Siemens, General Electric, World Bank, Deutsche Bank and European Investment Bank, 
development of administrative routines (correspondence, templates for letter and faxes), 
preparation of budgets, development of ICT set-up and design and implementation of WEB site. 


Table A4- 16: Outputs, Institutional Support to UTIP (1999-2006) 


Source: UTIP informants and various UTIP reports. 


A4.6.3.2 Outcome 
The MN did not become a reality within the time-frame UTIP had envisioned, the organization was 
then left with no clear mandate and became engaged with work beyond its directive, hence 
overlapping the mandate of other organizations, creating inefficiencies in the sector and generating 
problems at the political level. For example, UTIP became a member of the Northern Mozambique 
Power Development (NMPD) Technical Committee, but this rarely meets. This changed the focus of 
UTIP’s work towards coordinating MN with the other projects in the NMPD. 
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Currently MN has attracted increased interest by private investors. Memorandums of Understanding 
have been signed or are currently being negotiated between GOM and with BHPBilliton, Exibank and 
Sinohydro of China, Camargo Correa (Brazil)/Energia Capital and EDM (Mozambique). Although 
UTIP’s ‘integration’ into the Ministry of Energy has resulted in high workload for the reduced staff, 
the Norwegian support has enabled UTIP to promptly respond to the increased demand. UTIP’s 
technical and managerial contributions to the MoE have been crucial in enabling the new contracts 
with private investors. UTIP’s institutional capacity has improved. It has better understanding of 
hydropower and power transmission technology; better routines and coordination of activities, well 
functioning computer network; and a functioning “institutional memory” through common code and 
filing systems.  


As a result of the Norwegian support, UTIP also has good working conditions and absorptive capacity. 
UTIP is increasingly being regarded as a “one-stop-shop” for development of Zambezi hydropower 
potential. Although UTIP has lately lost three staff, most staff trained through Norwegian support 
remains in the institutions. Two of the staff who left UTIP remain in Energy sector institutions 
(Ministry of Energy and EDM). Staff trained by the Project have developed and delivered 12 
Workshops and Seminars, including preparation and presentation of papers (Concession Contract, etc) 
and made presentations in the 3 international seminars/conferences. UTIP staff can thus contribute to 
training other staff.  


The prospect of development objective achievement of the Norwegian assistance to UTIP, i.e. 
“effective and sustainable use of energy resources aiming at improved social and economic growth in 
Mozambique”, depends on the outcome of the existing MoUs between Mozambique and private 
organizations. Hence, the goal achievement of the Norwegian support depends heavily on external 
factors, which past experience shows that a long time-horizon is a necessary ingredient. The 
uncertainty regarding when decisions will be taken by those external stakeholders constitutes a 
considerable external risk, quite outside the influence of UTIP or Norway.  


Nonetheless, Norwegian assistance to UTIP left a solid institutional legacy for the MoE to rely and 
build upon in its efforts to build partnerships with the private sector in order to increase energy 
production and in Mozambique.  


Regarding cross-cutting issues, such as environmental impacts and gender, the Project has neglected to 
address gender in any meaningful way. It has, however, paid attention to environmental and social 
impacts of the MN. It has done so throughout the feasibility study, presentation materials and 
formulation of regulation. In the feasibility study, it has also addressed issues of poverty alleviation. In 
this way UTIP has adopted procedures for sound development, which directs work towards achieving 
the goal of the project in the longer term perspective. It is noted however, that the feasibility study 
itself is an activity additional (and mostly prior) to Norwegian assistance. 


The Project has benefited also Norwegian Stakeholders. Although aid to UTIP was not tied, UTIP 
staff stated that Norwegian support made the institution look more carefully at the issue of using 
Norwegian companies. The comparative advantage of Norwegian assistance is the flexibility in which 
the support was provided. 


A4.6.3.3 Impact 
UTIP’s main task remains to develop large hydropower resources in the Zambesi River Basin. The 
impact of the Program could be significant if the MNK is realized, which would influence the energy 
sector in Mozambique in numerous ways such as bring benefits to the Mozambican Government from 
concession fees, taxation and direct equity participation. The main features of the project are shown in 
Table A4- 17 on the following page for illustrative purposes.  
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Table A4- 17: Mphanda Nkuwa Project Features 


The estimated total financing requirement of this project, including price contingencies and interest 
during construction, is in the order of USD 2.5 billion. Considering the size and complexity of the 
project, coupled with the international trend of power sector reform taking place in Southern Africa, 
the option for financing of Mphanda Nkuwa is as a private hydro power project with public support, 
on a build, own, operate and transfer (BOOT) basis. This will be organised in project companies 
registered in Mozambique. Two companies are envisaged, one for generation and one for 
transmission. The two companies can have different ownership and financing arrangements, but shall 
be organised so that co-ordination of project implementation is secured. 


According to UTIP, the conference, held on 30 May in Maputo, Mozambique, attracted great interest. 
More than 200 representatives of large energy companies, investment banks, contractors, equipment 
manufacturers, consultants and government officials participated and four ministers of the 
Government of Mozambique were among the VIP attendees. 


The Conference was opened by the Minster of Mineral Resources and Energy, Castigo Langa. 
Subsequently, short presentations were made on the investment climate in Mozambique and the 
technical, environmental, legal and financial aspects of the project. 
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“Our government hopes that in the follow up of this conference, a consortium capable of forming the 
implementing company for Mphanda Nkuwa can be constituted”, commented Langa. “Based on law, 
the government is prepared to provide appropriate incentives, capable of ensuring the financial 
robustness of the project and safeguard earnings for all parties.” 


The conference marked the launch of the project and investors were invited to pre-qualify for 
implementation of the project by 1 October 2002. Following review of the pre-qualification 
documents, a limited number of the candidates considered to be qualified for implementation will be 
invited for competitive negotiations. Dependent on the response from interested parties, such 
negotiations are expected to start soon. 


A4.6.4 Findings 


A4.6.4.1 General 
Reporting was limited to immediate outputs of the project, and to activity reporting in the area of 
training. As the intervention is ongoing, there are no completion reports or final audit reports.  


Regarding cross-cutting issues, environment has been addressed (in the feasibility study) as is 
mandatory for large hydropower development undertakings. However, the impression is that 
environmental concerns have not been given a prominent place, commensurate with the huge impact 
such a mega project will have. Gender and poverty have not visibly been addressed by the project, 
except through employment of female staff. 


A4.6.4.2 Quality of inputs 
Institutional building through multi-disciplinary consulting services, training, and support to 
expenditures were the main pillars of the assistance provided by the Norwegian support. The inputs 
for the Institutional Support Project are (see also Tables 4-17 below).  


Panel of Experts 


The inputs for the Panel of Experts was a total of 42 person-weeks, or six persons-weeks for each of 
the seven experts. Total cost was NOK 4.092.483. 


The feasibility study of the Mphanda Nkuwa project, the actual reason for the existence of UTIP, has 
been brought to a mature level, and assistance has been effective and of good quality. According to 
informants, the Panel of Experts provided good advices and endowed, at least for a time period, the 
MN mega project with credibility and visibility due to their reputation in their fields of expertise and 
association with the project. Nonetheless, much better use of their expertise could have been achieved 
as stated in memoranda from UTIP-Norad annual meetings. According to documentation, the Panel of 
Expert model was contested by NORAD and the Norwegian Embassy during project design. Norad 
argued that the Terms of Reference for the Panel of Experts was too vaguely designed and the task of 
monitoring and evaluating MN feasibility study should rather be part of the Core Consultant task.  


Core Consultant 


The Core Consultant also provided UTIP with support throughout the feasibility study and, according 
to all informants, their inputs have been of good quality. The three resident advisers and numerous 
consultants have assisted UTIP by providing additional advice to the study and in following up with 
the recommendations from the panel of experts. They have also worked with UTIP in an integrated 
fashion to build the institution’s capacities to promote the commercial viability of the MN mega 
project through market studies and promotional activities. In doing so, they provided services in 
drafting regulations, concessions and technical documents and promotional materials and workshops. 
In the technical area, the core consultant has substantially improved staff understanding of 
hydropower and power transmission technology and development. Support was also extended to other 
projects UTIP undertook, as the resident adviser provided technical planning and liaison with other 
advisers and consultants, as well as preparation of Terms of Reference and budgets for projects to be 
studied and implemented. The personnel involved from the side of the core consultant illustrates the 
broad range of subjects addressed, as shown in Table A4- 18. 
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1999-2006 Are of Assistance Home Field Total mm 
Resident Advisers   73.3 


T. Stavsholt (Jan 2000–Apr 2001) Resident Project Manager    
O.K. Ystgaard (June 01–Dec 03) Resident Project Manager/ 


Financial Specialist 
   


Trond Westeren (October 2004 – 
April 2007) 


Resident Project Manager / 
Technical Adviser  


   


Consultancies 86.8 35.6 120.6 
Tor Stavsholt / Trond Westeren Team Leader/Engineer 59.9 7.8 67.7 
Odd K. Ystgaard Project Manager/Financial 


Specialist 
4.4 2 6.4 


Truls Holtedahl Energy Economist 2.7 2.1 4.8 
Erik Børseth / Kevin Burton Environmental Specialist 2.2 1.5 3.7 
Sverre Edvardsson Hydropower Planner 3.1 5.4 8.5 
Stein Waale / Anders Stølen Administrative Advisor 5.0 0.3 5.6 
Kjell Haagensen Legal Advisor 1.8 2.1 3.9 
Tore H. Bockelie HRD Specialist 0.7 0.3 1.0 
Other ICT specialist 6.7 14.1 19 


Table A4- 18: UTIP: Core Consultant Personnel Provided  (Source: UTIP) 


Although Norconsult’s main strength as a milieu is within technical disciplines (engineering is its core 
business), the Core Consultant has made significant contributions in helping UTIP build its 
administrative and managerial capacities. They provided expertise in project and financial 
management, energy economy, environmental specialist, hydropower planning and administrative, 
legal, human resources and ICT advisory. Their Resident Advisers and consultants have aided UTIP in 
selecting, installing and maintaining office equipments, hardware and software necessary for the 
institution’s functioning.  


According to the previous evaluation of UTIP23 and confirmed through document review and field 
interviews, Norconsult’s performance was relatively weak during the first year of its contract with 
UTIP. This was mainly due to lack of institutional leadership at UTIP at that time, as the then UTIP 
director was often absent. The efficiency of the Core Consultant promptly increased once change in 
UTIP management occurred in July 2001.  


A4.6.4.3 Efficiency and Effectiveness 
The efficiency and effectiveness of the Norwegian Institutional Support to UTIP is assessed as 
medium. This means that the Norwegian support contributed to substantive increase in UTIP’s 
institutional capacities to perform according to its mandate. Yet, support could have been more 
effective and efficient if some of its inputs had been better designed (panel of experts) and utilized 
(training). The summary result is shown in Table A4- 19. 


 Panel of Experts Core Consultant Training Project 
Efficiency Low Moderate Medium Medium 
Effectiveness Moderate High Medium Medium 


Table A4- 19: Project Overall Assessment 


A training needs assessment did not form the basis for UTIP training program. A human resources 
assessment, which could have been the basis for a training plan, was carried out by Norconsult in 
2004, but training plan was not an outcome and training activities started before such assessment. 
                                                      


 
23 “Review of Institutional Support to UTIP in Mozambique”, ECON, 2002. 







 


50 Evaluation of Norwegain Power-related Assistance  Annex 4 - Case Studies Mozambique 


Nevertheless, training was effective in terms of mixing of training instruments and, according to UTIP 
staff interviewed the quality of training was good. The model was effective because it was provided in 
line with the institution’s need for flexibility in mixing and selection. While most training provided 
matched training content/instrument and qualification of staff, plus scope of responsibilities at UTP, 
some mismatch took place. For example, an accountant attended a course in Public Private 
Partnership, an administrator attended workshops on “Alternative Power: A Solution for Future with 
Future” and “Public Private Partnership”, and UTIP’s driver was provided with a course in 
“Administration and Management Program” abroad. In addition, the project financed ICT staff to 
attend a Conference on United Nations convention parts in Argentina. Given UTIP’s scarcity of own 
funds and great need for training, this mismatch created both inefficiency and decreased the 
effectiveness of the training program. The training program is thus assessed as relatively effective and 
efficient. 


A4.6.4.4 Relevance 
Given that UTIP was a newly created institution, the external training was relevant for various 
reasons. It was given flexibly, since it was part of the total financial support to the institution and 
could thus be adjusted according to changing needs and priorities over time. It enabled UTIP to select 
a mix of training instruments, namely technical and administrative courses, seminars and workshops 
as well as finance long-term training for employees. UTIP’s ability to select training instruments 
enabled the institution to attract some staff, as training could be offered as an added value to the salary 
and benefits package. This was especially relevant for long-term training, which in the case of UTIP 
meant a university degree. 


Inputs from the Core Consultant were highly relevant in building UTIP’s technical and administrative 
capacities to fulfil its mandate. Inputs were provided flexibly, able to fulfill UTIP’s capacity needs on 
demand and on-time. The Core Consultant helped to build technical, managerial, and administrative 
capacities in a holistic way by playing diverse roles: gap-filling, advisory, and coaching. The support 
overall was relevant since it was aligned with the Government’s visions and subsequently with the 
sector strategy. It supplied UTIP with necessary inputs to achieve its future objectives. 


A4.6.4.5 Sustainability 
From humble beginnings, UTIP has made good progress towards sustainability, which is assessed as 
good, on the basis of the solid institution building efforts over almost ten years. UTIP is seen as a 
politically prominent institution. As long as this remains so, there is little doubt that sustainability can 
be maintained. 


A4.6.4.6 Benchmark 
Benchmark values shown, somewhat below average for efficiency and slightly above average for 
effectiveness and relevance, is largely in agreement with findings above. 


Benchmark factors compared 
Efficiency effectiveness 


    relevance 
UTIP  91% 102% 
best   249% 129% 
worst 16% 78% 


Table A4- 20: DAC Criteria Benchmark for UTIP  


A4.6.5 Conclusion 
The combination of providing a core consultant and a panel of experts has been conducive to wide 
recognition of UTIP as a credible promoter of mega projects. However, the cost of the expert panel 
was considered high, indicating inefficient resource use. It was therefore not continued beyond a first 
phase. The core consultant has continued to provide inputs covering a broad spectrum, and efforts are 
still ongoing. This has resulted in further and decisive strengthening of UTIP, which today handles 
negotiations with potential project development proponents on behalf of the government competently. 







 


51 Evaluation of Norwegain Power-related Assistance  Annex 4 - Case Studies Mozambique 


Progress has been made on the challenging path to project implementation through signing of MOUs 
with a number of actors. Ultimate success however depends not only on the quality of work of UTIP 
and its competence, but to a major extent on external decision processes. Nonetheless, the perception 
is that the institution strengthens sector competence and credibility in several ways. By its integration 
into the Ministry of Energy, it is also able to influence work of the Ministry in a positive manner, and 
enhance coordination.  
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A4.7  Institutional Assistance to EDM 


A4.7.1 Introduction 
The Electricidade de Moçambique (EDM) is Mozambique’s national utility company. Created in 1977 
as a state company, in 1995 EDM was transformed into a public company through Government decree 
28/95 of 17 July. EDM’s mandate is transmission, distribution, commercialization and some 
production of energy. 
EDM began its operations with a very limited resource base: equipment was in bad condition and of 
different origins and models and a pool of weak technical and administrative personnel. During the 
civil war, equipments were further damaged. Since its creation, EDM has been focusing on repairing 
and acquiring new equipments, building new infrastructures, increasing the capacity of its human 
resources and explore production of hydro power.  
Up until 1995, EDM’s receipts from energy sale were highly insufficient to support EDM’s 
investments in infrastructure and human resource development. EDM’s budget was then 
complemented by allocations from Government budget and external donors and financiers. Since the 
Electricity Law of 1997, EDM has increasingly been able to sustain its operations and investments. In 
2005, EDM’s revenue from selling energy and associated services amounted to almost NOK 760 
million.24 
In 1977, EDM had two transmission networks: Maputo (transport of 275 KV) and Beira (110 Kv). 
There was also a transmission line of 220 kV from HCB to Chibata for the interconnection with SHER 
system. Since then, EDM has developed25: 
• Central-North transmission line (1000Km extension of 220kV and 1100Km of 110 kV, investment 


of USD 90 million. The Project enabled energy produced at Cahora Bassa (HCB) to arrive at Tete, 
Caia, Nicoadala, Quelimane, Mocuba, Alto Molocué, Nampula and Nacala. 


• Beginning in 1984, South transmission line (expanssion of 400 Km of 110 kV,  about USD 25 
million 


• Developed hydro production through Corumana, Cuamba and Lichinga. 
• Extension or construction of thermal production centres in Lichinga, Pemba, Nacala, Angoche, 


Quelimane, Mocuba, Inhambane and Lionde, of capacity above 44 MW, around USD 17 mill. 
• Reparation of the generators at the Maputo, Nampula, Pemba e Xai-Xai thermal production 


centres, USD 10 mill. 
• Acquisition of 58 groups of generators with total capacity above 8.7 MW, USD 4 mill. 
• New emergency centre in Beira, and extension of Inhambane, Cuamba e Pequenos Libombos, 


USD 36 million. 
As a result of continuous investment, EDM accounts for the bulk of electricity distribution in the 
country. In 2007, EDM produced 2.352 GWh (HCB acquisition 2.132 GWh, own production 184 
GWh, and import 36 GWh) and sold 1,793.3 GWh of electric power. The peak load in the EDM 
system is currently on the order of 270 MW, still well below the total capacity available from Cahora 
Bassa and its own smaller hydro schemes.  
From 1996, EDM’s Board embarked in a process to re-organizing and decentralizing the company 
aiming at increasing the efficiency and effectiveness of EDM. As a result, appointments of new 
central, regional and operational directors were made. EDM is also undergoing a restructuring process 
through the separation of accounts and the creation of business units. With support from the African 
Development Bank, EDM has prepared a Master Plan for the expansion of the country’s national power 
                                                      


 
24 EDM Audit Report, 2005: MZM 2.620.132.875.000 converted at 0.00029 NOK/MZM 
25 www.edm.co.mz  







 


53 Evaluation of Norwegain Power-related Assistance  Annex 4 - Case Studies Mozambique 


grid and distribution networks with the goal of reaching 15% of the population by the year 2020, from 
the present 5%, at a cost of more than USD 800 million.26 


A4.7.2 Project Description 
Norwegian support for institutional development to EDM begun in the early 1980s. Institutional 
support was part of the first Sector Agreement for the Power Sector between Norway and 
Mozambique, which took place in March 1987, with a total finance frame of NOK 200 million over a 
period of four years. This agreement was extended through an Addendum dated August 1991. 
Norwegian support has been a stable source of finance for EDM and has covered the areas of 
institutional development, hydropower studies and consultancy support, construction/electrification, 
equipment for power development, and a training and personnel fund.  
The objective of the Norwegian institutional assistance in the 1980s was “to encourage a direct 
cooperation between EDM and NVE” aiming at assisting EDM in developing the power sector. 
Institutional assistance of NOK 22.3 million supported direct cooperation between EDM and NVE. 
Assistance to training activities and support to expatriate personnel was also provided in the amount of 
NOK 2 million.  
The 1993-1996 Agreement provided NOK 32.4 million to institutional development and NOK 10 
million for training and NOK 2 million for support to expatriate personnel. The objective of the 
Project was “to support and strengthen Mozambique’s ability to provide a regular power supply of 
electricity to its consumers”.  
The team could not access the data regarding total inputs and total outputs of the Norwegian support to 
EDM. Final or completion reports were requested, but none received. Norad has throughout the 
Project noted the insufficiency on reporting. For example, regarding insufficient detailed reporting on 
inputs, outputs and performance, on the minutes from the 1997 annual meeting, the Norwegian 
delegation commented on the lack of details in EDM’s reporting and requested compliance with 
reporting. Although it is stated in the minutes that EDM would provide detailed reports in the future, 
the team did not locate evidence of improvements. Thus figures regarding inputs and outputs are 
limited. The team’s assessment of quality of inputs and results is based on incomplete data. 


A4.7.3 Results 


A4.7.3.1 Outputs 
More than 697 EDM staff received training form the Norwegian assistance in technical subjects, but 
most administrative and management training. 268 staff received training from 1987 to 1990 in the 
areas of administrative clerk (67), electricity - distribution, transmission, and operators (136), 
electronics (18), and mechanics (47). 429 staff received training from 1992 through 41 training 
activities, mostly in Mozambique.  
A Portuguese firm was contracted by the Norwegian assistance to provide training in the early years. 
This proved to be effective due to readily accessible didactic materials in Portuguese language and 
communication during training. Personnel trained by the Norwegian assistance were involved in the 
daily operation of EDM all over the country. The assistance was highly relevant in increasing EDM’s 
pool of middle-level professionals. 


1. Zambezia and Nampula hydropower studies. 
2. Study of the energy systems on Maputo and Gaza 
3. Revision of the Zambezi Basin Hydropower potential, smaller scale development in Niassa and 


in the South.  
4. A number of EDM staff visited Norway to study the maintenance system and programs for 


Norwegian hydropower and transformer stations.  
5. Analysis of hydrological data for Chicamba-Mavuzi Hydropower System and introduction of the 


                                                      


 
26 Scanteam,Review of the Norwegian Assistance to the Energy Sector in Mozambique (Scanteam 2005). 
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model by NVE. EDM staff visited Norway for 2 weeks for further introductions to the model. 
Subsequently three EDM staff went to Norway and Portugal to transfer and convert the data from 
old to new computer. 


6. Visit of two Bærum Energiverk staff to assess need of support to establish a distribution utility in 
Cuamba, including organisational structure, development of tariff, etc. 


7. Two EDM staff visited Norway and Sweden to study the organization and work methods in 
Vattenfall and NVE. 


8. The chairman of NVE Board and NVE director visited EDM. 
9. Strengthening of internal routines to the statistics office, enabling system planning and tariff 


studies. 
10. Tariff studies 
11. Improvement of information and presentation, and use of information centre. 
12. Assistance in recruitment planning (NVE) 
13. Assistance to the Power by Saving Programme 


Table A4- 21: Content of EDM Institutional Cooperation 


A4.7.3.2 Outcome 
In the early 1980s, the Norwegian support to EDM occurred under the harsh conditions imposed by 
the war and the project during worked as one source of stabilization in the region, serving as a 
stimulus for other sectors to keep on working.27 


When EDM was created in 1977, 50% of its personnel was unskilled. The Norwegian support to 
training that took place between from 1987 to 1990 helped to change this scenario. By 1990, less than 
40% of EDM staff was unskilled. After 1990, Sweden has played a major role in supporting training, 
while Norway’s role was minor, but both efforts have improved the situation further. 


A4.7.3.3 Impact 
EDM has shifted its human resources profile from an unskilled to mostly skilled labour force and 
Norwegian support has significantly contributed to it. EDM is one of the very few business entities in 
Mozambique that has a structure, management and measurable output delivery that permits 
performance monitoring. Norwegian support to EDM’s information management system has 
contributed to it. 


A4.7.4 Findings 


A4.7.4.1 General 
There is no documented evidence of cross-cutting issues having been addressed in any manner in the 
project.  


An uncertainty exists as to the exact amount spent for the interventions under review, as these have 
been part of an overall budget and accounting procedure for many years. This affects reliability of 
efficiency value calculations, which therefore must be taken as indicative rather than absolute. In 
terms of accountability however, such uncertainty is not relevant, as total spending has been accounted 
for, and audit reports provided. 


According to EDM informants, the organization achieved a saving of about 30% due to change in the 
provision of assistance from tied to untied aid. However, EDM staff also noted that international 
bidding process also has its inefficiencies due to long processing time at the Ministry of Finance. 
Because EDM is state-owned, they experience is delays in implementation of about fours months due 
to bidding processes, and approval by authorities. Nonetheless, preference remains to untied aid, 
because best value has been achieved through open bidding.  


                                                      


 
27 In EDM  Proposal for New Agreement, 1999. 
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A4.7.4.2 Quality of inputs 
In the 1980s, Norwegian institutional support was tied aid, meaning EDM would commission 
Norwegian organizations to support the institution with capacity development activities. NVE, 
Statkraft, Norconsult, and Bærum Energiverk are examples of Norwegian firms and institutions that 
provided support to EDM. Norwegian advisers were also commissioned to supply EDM with its needs 
for short-term and long-term expertise. Activities were supported under the EDM-NVE institutional 
cooperation agreement, and activities designed based on agreed sub-projects between EDM and NVE.  


Training activities were also supported based on planning between EDM and NVE. Training was 
provided in all areas, but it was reported to lack coordination with Sida, resulting in overlapping 
activities and provision of different approaches and methodologies for similar training subjects.28  


From 1992 on, Norwegian assistance was no longer provided on the basis of tied aid. According to 
EDM informants and documents, the previous institutional cooperation with NVE was effective but 
EDM preferred to open its possibilities regarding institutional development. Even so, EDM continued 
working with Norwegian private firms (Norconsult, HITEMA) and institutions (NVE, Statkraft) for 
the provision of institutional support. Coordination with Sida was reached and Norwegian support to 
training was focused on non-technical and management training activities, as stipulated in the 1993-
1996 Agreement.  


A4.7.4.3 Efficiency 
The efficiency of the institutional assistance is regarded low for the first phase, due to high costs of 
expatriate resident advisers, but improved in the second phase as EDM was able to increase the value 
of the support via international bidding.  


Norwegian assistance was also easy to administer, an important factor for providing support to 
organizations with weak administrative capacities as was the case of EDM at the beginning of the 
institutional support. 


After EDM coordinated Norad and Sida assistance, it also managed an efficient training programme. 
According to EDM, one of the most significant contributions of the Norwegian support was support to 
the formation of 80 to 90 instructors. This enabled EDM to substantially increase the efficiency of its 
training programme since national instructors replaced foreign trainers. 


A4.7.4.4 Effectiveness 
As stated by EDM informants, the way the Norwegian assistance was provided through a single 
agreement encompassing all activities endowed the assistance with the needed flexibility to adjust to 
changing needs. According to EDM, this applies to the Norwegian assistance throughout, even when 
the institutional assistance support was tied, hence conditioned to cooperation with Norwegian 
institutions. Norwegian assistance was thus seen as effective, as it could be adjusted to EDM’s core 
needs and to areas where funding gaps from other donors occurred. It enabled EDM to focus on its 
own strategy for institutional development. Assistance through the institutional cooperation with NVE 
was considered effective up to about 1990, but it was found inefficient and was eventually 
discontinued. 


A4.7.4.5 Relevance 
Early on EDM gave priority to human resources development through training. EDM established its 
Training Centre in Maputo soon after the establishment of the utility. It received support from France 
and Germany to carry out a training needs assessment and produce a training program. Based on these 
inputs, EDM developed and followed an approach to its human resources upgrading, based on:  


• unqualified staff reduction through retirement program,  


• recruitment of qualified staff, and internal and external training.  
                                                      


 
28 Norplan, “Review of Electricity Sector in Mozambique and the Support by Norway and Sweden” (Apr. 1995). 
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Hence EDM produced a solid basis for the effective use of Norwegian assistance to training.  


A4.7.4.6 Sustainability 
Norwegian support to the formation of instructors to replace foreign trainers enabled EDM to 
substantially increase the efficiency of its training programme. Of high relevance, Norwegian 
assistance enabled sustainability to EDM’s Training Centres as most of the instructors supported by 
the assistance remain at EDM. 


A4.7.4.7 Benchmark 
Benchmarks calculated show low efficiency, and moderate but below average effectiveness and 
relevance of overall institutional assistance. This is roughly in line with the findings formulated above. 


Benchmark factors compared 
  efficiency effectiveness
    Relevance 
EDM 69% 89% 
best  249% 129% 
Worst 16% 78% 


Table A4- 22: DAC Criteria Benchmark for EDM 


A4.7.5 Conclusion 
The combination of EDM institutional cooperation and the provision of training have helped the utility 
in difficult times, when its own capacity was severely limited. Norwegian assistance  has been crucial 
for many years, but so has assistance by Sweden, of a similar nature and extent, and some relatively 
minor contributions from other donors. EDM was able to improve previously poor coordination 
between Swedish and Norwegian assistance, resulting in efficiency gains. 


The Norwegian institutional support was instrumental in filling EDM’s shortage of expertise through 
support of expatriate staff (resident adviser and consultants). That need has been greatly reduced over 
time, although it still exists for some posts. Nonetheless, this can be taken as a positive indicator of the 
impact of assistance, and EDM’s own efforts in staff recruitment.   
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A4.8  DAC Criteria Comparison of Institutional Assistance 


A4.8.1 Efficiency Comparison 
The major factors positively affecting the efficiency of Norwegian support to institutional 
development in the energy sector were: 


− Adequate planning for and implementation of knowledge and technology transfer to 
national staff (e.g. EDM’s training program) 


− Institutional leadership and focus on project management (UTIP’s institutional support 
from year two and EDM’s institutional support) 


The major factors negatively affecting the efficiency of Norwegian support to institutional 
development in the energy sector were:  


− Inadequate planning and reporting, which hindered use of resources and inability to use 
planning (annual plans) as management tools (e.g. UTIP’s training program, MIREME’s 
institutional cooperation and training), 


− High cost of inputs to low outputs (e.g. UTIP’s Panel of Experts, MIREME’s 
Institutional cooperation) 


− Lack of leadership and sufficient staff, and clarity of roles, stalling project 
implementation (UTIP’s first year, MIREME’s first phase)  


Project Project Identification Management and 
Supervision Reporting 


UTIP High Medium to High Medium 


MIREME Low Medium Low 


EDM High Medium High Low 


Overall Medium-high Medium High Low-medium 


Table A4- 23: Summary Institutional Assistance Efficiency  


A4.8.2 Effectiveness Comparison 
Norwegian assistance to institutional capacity development to the energy sector institutions had a 
mixed result in terms of effectiveness. Norwegian support produced better results in producing 
institutional transformation/improvement at UTIP and EDM, much less so at DNE. A good reason 
accounting for better results in strengthening at UTIP and EDM was better designed and 
implementation of support. In terms of human resources development/skills upgrading, support to 
EDM was the most effective. EDM assessed its human resources at a very early stage and designed a 
human resource development program consistent with its own objectives and with the pool of 
financial resource it expected to have in the short and long-run, focusing on the sustainability of the 
assistance. Effectiveness is thus a result of EDM’s vision, leadership and planned use of assistance 
and Norwegian flexibility to change assistance to support EDM’s institutional development.  


All Norwegian assistance to energy sector institutions included support to policymaking. Norway 
provided support to the development of a national Energy Strategy, Power Sector Regulations, and 
the Rural Electrification Plan. Norwegian support to institutional capacity development enabled 
Mozambique to improve energy sector resource mobilization and management through: 


− Support to technical studies (e.g. on-going support to MN by UTIP, Zambezia and Nampula 
hydropower studies and revision of the hydrological data for Chicamba-Mavuzi Hydropower 
System by EDM, hydropower potential study in Niassa and Zambezia Provinces by 
MIREME). 
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− Production of legal and regulatory tools including draft contract concessions contracts for 
the production, transport, distribution, commercialization as well as import and export of 
electrical energy by MIREME, elaboration of the Memorandum of Understandings between 
the Government and various prospective private-sector investors to MN) 


− Support to the development and implementation of administrative and management systems 
and tools in energy sector institutions (e.g. accounting system at EDM and UTIP, 
management information system at EDM, library function at UTIP, strengthening of 
internal routines of the statistics office at UTIP, enabling system planning and tariff studies). 


− Provision of technology (computers and software) to MIREME, EDM and UTIP. In the 
case of UTIP, Norwegian assistance has enabled the institution to function. 


− More than 787 energy sector staff have been trained with Norwegian support. 


Project Policy- 
making 


Resource Mobilisation  
& Management 


Oversight & 
Accountability 


UTIP High Medium High 


MIREME Medium Medium Low 


EDM High High High 


Overall Medium-high Medium-high Medium-high 


Table A4- 24: Summary Effectiveness of Capacity Development and Training 


A4.8.3 Relevance Comparison 
Norwegian assistance to institutional capacity development to the energy sector institutions was highly 
relevant. It was consistently aligned with Government’s goals and strategy. Change in the institutional 
support to UTIP and current negotiation for the support to ME clearly reflects Norwegian timely 
response to nationally driven sector restructuring. Although Norwegian institutional support projects 
were not based on systematic diagnosis (e.g. institutional needs diagnosis, training needs assessment), 
Norwegian support to energy sector institutions focused on identified core needs of the sector at the 
time of the intervention: lack of qualified staff, insufficient national expertise, and deficiency in 
technology (hardware and software). Inputs to all institutional support projects focused on these core 
areas.  


The institutional support was designed in different ways. Decision whether support was provided 
through tied aid (MIREME, EDM) and untied aid (UTIP, EDM’s second phase), was the outcome of 
political decision rather than based on best value assessment for the support. Different design 
produced mixed results to the overall portfolio: 


• UTIP: The design for the institutional support to UTIP had three main components - core 
consultants, panel of experts, and training, financed through untied aid. Design has to match the 
fact that UTIP was a newly created institution and thus needed flexible and ongoing provision of 
inputs. The design of the Core Consultant and training had a good fit with institutional diagnosis. 
Support to training was designed based on yearly plan, hence flexible to adapt to institutional 
growth. The Core Consultant was designed as a continuous source of a pool of expertise to 
respond to wider need of the institution. The Panel of Expert had too narrow focus (and too high 
cost) to more fully fulfil UTIP’s diagnosed need for on-going support, adaptable to changes in 
UTIP and its environment. The selection of the Panel of Experts model encountered resistance 
from Norway, but defended by UTIP. It was finally accepted in order to provide ownership of the 
total design to the institution.  


• The design for the support to MIREME was through a conditional institutional cooperation 
between EDM and NVE, what is known as institutional twining. The mandate of these two 
institutions mismatch as the mandate of DNE is much wider, what contradicts the principle of 
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institutional twining. Misfit in mandate becomes a limitation to the model when the institution 
supposed to lead the partnership due to its strong capacities and historical experiences (NVE in 
this case) has a much more limited mandate. In this case, the design for the institutional 
cooperation program should be focused to the areas the institution’s mandate match.  


• The design for the EDM institutional support changed from tied to untied aid. Originally Norway 
supported cooperation between NVE and EDM. The design of the support was changed as a request 
of EDM, to achieve better fit with the needs of the organization. Change to untied aid enabled EDM 
to design a support model where it commissioned expertise based on best value and the company’s 
changing needs. Training was provided flexibly, based on a human resources assessment and 
training program. 


 


Project Alignment Diagnosis Design 


UTIP High High Moderate 


MIREME High High Moderate 


EDM High High High 


Table A4- 25: Summary Relevance of Capacity Development and Training 


A4.8.4 Sustainability Comparison 
Overall Norwegian support to training has had a sustainable outcome in the energy sector in 
Mozambique as most staff trained through Norwegian support remains in the institutions where they 
received training. This can be explained by the small number of private companies in the energy sector 
in Mozambique, hence low employment opportunity outside the public institutions. However, 
according to data provided by ME and UTIP, the number of staff loss to EDM, which is a public 
company has been minimum. This is explained by EDM strategy to develop their own human 
resources through provision of own training.  


One of the institutions receiving Norwegian support ceased to exist, DNE. Thus the outcome of the 
institutional support in terms of sustainability was extremely low. Decision to dissolve DNE was due 
to the restructuring of the energy sector. However, it would probably been unlike that DNE would had 
ceased to exist if the Norwegian assistance had achieved its aim of making DNE an effective and 
efficient institution. The status of another institution receiving Norwegian institutional support also 
changed prior to DNE. In 1995 EDM became a public company (from a state-owned institution), but 
the organization was sufficiently strong to withhold its independent status and promote further 
institutional growth and strengthening. The Norwegian assistance had and continued to contribute to 
such institutional achievements. The energy sector institutional restructuring also affected UTIP, 
which is now more integrated within the new Ministry of Energy (ME). While Norwegian support to 
UTIP has changed in response to the sector restructuring, the fact that the institution had achieved 
significant institutional capacities played a role in securing its place within the sector. UTIP’s current 
semi-independent status form the ME reflects the institution’s success in having effectively used the 
Norwegian institutional support to guarantee its role in improving the energy sector in Mozambique.  


Project Sustainability 
UTIP Medium 
MIREME Low 
EDM High 


Table A4- 26: Overall Sustainability of Capacity Development 
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A4.9  Macro and Meso Level Impacts 


A4.9.1 Introduction 
An evaluation of the specific social and economic impact of Norwegian cooperation in the power 
sector is only possible in cases where one has access to data dealing with specific projects where 
Norway has been the most significant donor.  Much of Norway’s support to the power sector in 
Mozambique has been interventions like the construction of transmission lines and institutional 
support. Such support categories have been evaluated in this report in terms of outputs or outcomes for 
the specific projects or programmes. The ultimate impacts of such interventions however lie in the 
social and economic effects of better power supply. It would be impossible or meaningless to try to 
calculate the social and economic impact of the Norwegian input in the overall development of the 
power sector.  The approach taken below is therefore to consider the socio-economic impacts of the 
development of the sector as a whole and then at the end illustrate what may be called the specific 
Norwegian share in the impact by looking at Norway’s share in the total effort (investment and 
capacity building) which was behind the impact.   The report considers below first (A4.8.2) the effect 
on the macro economy and growth and then the effects (A4.8.3) on the households. Then Norway’s 
particular role as a donor is considered (A4.8.4), before analysis is done (in A4.8.5) of the advantages 
for Mozambique of Norwegian support to regional cooperation through the case of the Southern 
African Power Pool (SAPP). 


A4.9.2 Economic Impact at the National Level 
The direct economic effects of selected investment projects funded by Norway have been analysed in 
previous sections. This section deals with the overall economic effects of Norwegian supported power 
sector interventions in Mozambique. Available methods and statistics do not permit an analysis that 
determines the specific effect of Norwegian aid to the power sector on key macro economic variables. 
Therefore, it is attempted to consider the contribution of overall aid to the sector and then indicate the 
effect of the Norwegian assistance by looking at its share of the total of interventions.   


What role did the support to the power sector play in the economic decline during the seventies and 
eighties and in the growth period after 1992.  It is clear from interviews conducted by the evaluation 
with long standing politicians and civil servants in Maputo, that the aid inflow in the form of import 
support for equipment and spare parts and indeed technical assistance were critical for the crisis 
management that kept power supply to central urban areas running through the crisis. 


What role did the power sector play during the growth period from the beginning of the nineties?  One 
may consider this at least in two ways: a) the expansion of value added of the power sector itself and 
b) the effect on the rest of the economy of a functioning power sector supplying reliable power to 
other sectors and delivering electricity to households.  


A4.9.2.1 Power sector share of GDP 
The first effect may be determined by looking at national accounts data obtained for the period 1996 to 
200529. Whereas (in 1996 prices) GDP increased by some 8.4 % per annum during the period, the 
value added for the electricity sector increased by nearly 40%. This increased the share of value added 
of the power sector from 0.25 % of GDP in 1996 to 5.71% in 2005. If the power sector contribution to 
GDP had been the same (in fixed prices) in 2005 as in 1996 this would have had a significant effect on 
overall growth. 


A4.9.2.2 Power and economic growth 
The second effect concerns the supply of electricity as a driver for overall economic growth beyond its 
direct contribution to sectoral value added.  The relationship is infinitely much more complicated than 
                                                      


 
29 INE 2007, exercise for the evaluation 
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a simple causal relationship between the availability of power and growth. On the basis of 
examination of an extensive body of literature the Norad “State of the Art Study”30 points out two key 
issues which makes the cause and effect relationship between power and growth complex;  the 
importance of synergy effects between different kinds of infrastructure31 and the necessity of 
institutional reform.   


A study of the direct relationship between electricity use and economic development in over one 
hundred countries32, analysed and compared correlations between electricity consumption per capita 
and GDP per capita with those between total primary energy supply per capita and GDP per capita. 
The general conclusions of this research are that wealthy countries have a stronger correlation between 
electricity use and wealth creation than do poor countries and that, for the global economy as a whole, 
there is a stronger correlation between electricity use and wealth creation than there is between total 
energy use and wealth. A regional analysis of the results indicated that for African countries the 
correlations were weak and sometimes negative. (Hansen 2006) however, indicates that the 
underestimation of  the institution reform challenge has caused estimated impacts of growth via 
infrastructure investments on poverty reduction to be lower in Africa than in other regions. 


A number of later econometric studies have confirmed the positive effect of electricity supply in 
developing countries.  In Sri Lanka, Morimoto and Hope (2001) concluded that “current as well as 
past changes in electricity supply have a significant impact on the  change in real GDP in Sri Lanka”.  
A study of 10 Asian countries  (Chen, Kuo et al. 2007) whereas uncertain about causal directions in 
the shorter run, found that the examination of  “long-run relationship indicate that a sufficiently large 
supply of electricity can ensure that a higher level of economic growth”. Yoo (2006) presents similar 
findings for Asean countries. For 17 African countries Wolde-Rufael (2004) concludes that “the 
empirical evidence shows that there was a long-run relationship between electricity consumption per 
capita and real GDP per capita for only 9 countries and Granger causality for only 12 countries. For 6 
countries there was a positive uni-directional causality running from real GDP per capita to electricity 
consumption per capita; an opposite causality for 3 countries and bi-directional causality for the 
remaining 3 countries. The result should, however, be interpreted with care as electricity consumption 
accounts for less than 4% of total energy consumption in Africa and only grid-supplied electricity is 
taken into account.” 


Although the evidence from Africa on direction and strength on the power-GDP connection appears 
weaker, the evaluation tends to subscribe to the wider view on the importance of infrastructure 
expressed by Hansen (2006, p.45), after having considered the evidence provided by Estache (2005) 
that “The clear message from this research is that there will be no growth and no significant poverty 
reduction in Africa without a major improvement in the level and state of infrastructure”. 


Although the data for a fully convincing analysis of power / GDP relations for Mozambique are 
lacking, it appears reasonable to conclude that the strong growth in the sector has spurred overall 
economic development in Mozambique. Comparing to Newbery (2005) who studied energy intensities 
in Asian countries by calculating power consumption in kWh per 1,000 USD-PPP GDP.  
Mozambique, around the level of 70 kWh per 1,000 USD-PPP GDP by 2005, could be compared to 
countries like the South Asians with a slightly increasing trend. This is likely to be well above similar 
ratios for other African countries.  


A4.9.2.3 Imports and Balance of payments 
To what extent has increasing power availability had a dampening effect on the demand for imported 
petroleum products and therefore a positive effect on the balance of payments? One argument heard 
was that although a number of generators existed throughout the country they were largely out of 
                                                      


 
30  Hansen 2006, p45-46 
31 This is for example implicit in the observation that electrification accompanied by improvement of the road 
network will have a greater effect on growth and poverty reduction than electrification and road works in 
isolation. 
32  Ferguson, Wilkinson et al. 2000 
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 Indices for power, GDP and Oil Demand 
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order or the institutions running them were not able to purchase the oil or run or maintain them.   
Macro figures (as illustrated in Fig. A4- 11) however indicate that in the late eighties and nineties there 
was a drop or flattening out of oil demand at the same time as GDP and electric power consumption 
increased significantly. 


Fig. A4- 11: Macro Energy Data 


Source IEA: Oil information 2001. Note:Demand refers to net inland deliveries (including refinery fuel and 
international marine bunkers). 


Oil import value data from the time before 2000 was not available to the team.  From 2000 to 2004 the 
overall import bill was on average just above USD 1,500 million with the petroleum bill at USD 220 
million and foreign exchange expenditure on oil imports nearly 15% of overall foreign exchange cost. 
Any savings on oil imports would therefore have a significant effect on the total import bill. In 
addition, power sector exports, mostly from HCB to South Africa (Eskom) but also to other 
neighbouring countries has had an increasing trend and in 2005 amounted to 12,000 GWh which 
calculated in USD would be a considerable contribution to foreign exchange earnings. 


A4.9.2.4 Effects on the manufacturing sector of power hook up. 
A company level survey for Mozambique was carried out in February 2006 by CTA - Confederation 
of Mozambican Business Associations and DNEAP - National Directorate of Studies and Policy 
Analysis. The survey covered six cities (Nampula, Nacala, Gurué, Chimoio, Beira, and Maputo) 
within five provinces (Nampula, Zambezia, Manica, Sofala, and Maputo) with 158 enterprises. The 
main objective was to facilitate policy research on firm dynamics (survival and growth) and to update 
information on the constraints faced by manufacturing enterprises.  


The 2006 survey included “Electricity” in a 24 point list of “factors problematic for the operation or 
growth of your business” and respondents were asked to answer by numbering the constraint from 0 
“no constraint” to 4 “serious obstacle”.  


The analysis of the electricity aspect in the report is as follows: ”Firms reported a mean constraint 
level of 2.1, implying that issues relating to electricity supply still pose a moderate problem to most 
firms. The mean for micro firms (1.5) was relatively lower than small (2.1), medium (2.1) and large 
firms (3.3), potentially reflecting a variation in capital intensity of production and thus varying degrees 
of dependence on a steady and reliable flow of electricity.  


The perceived severity of the constraint varied considerably with location, from a low of 1.1 in 
Nampula to a high of 2.9 and 3.0 in Nacala and Gurué respectively. Indeed the median levels of 
perceived constraints to business caused by the electricity supply vary from 0 in Nampula, to 1.0 in 
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Chimoio, 2.0 in Maputo, 3.0 in Beira and Gurué33 and 4.0 in Nacala, implying that locating in Maputo 
and Beira does not necessarily convey a benefit in this regard.”   


A4.9.2.5 Did Norwegian aid contribute? 
The balance of evidence is, in general, that the expansion of the power sector in the majority of cases, 
also for the poorer countries, has been a driving factor for overall economic growth. Given the fairly 
dramatic growth of electricity consumption in Mozambique, the sector is likely to have spurred growth 
in the period from 1992.  To what extent could then Norway be said to have contributed?   


The approach taken here is to consider the share of Norway in power sector investment.  Since 
investment or data on Gross fixed Capital Formation (GFCF) by sector for Mozambique does not exist 
for longer periods and most investment in the sector has been donor financed34, a reasonable 
approximation for investment in the power sector would be the aid inflow for capital investment 
purposes to the sector. Norway’s share of the inflow would then be an indicator for the importance of 
Norwegian support.  


Aid inflow data were extracted from the OECD database on ODA commitments which, although 
incomplete and deviating from the disbursed amounts, is the best indicator for the purpose of the 
evaluation. For the Norwegian share, data collected from Norad were used with appropriate currency 
recalculations.  The numbers indicate that over the entire period 1980 to 2005 Norwegian aid to the 
sector could have contributed somewhat less than one fourth of the entire aid inflow to the sector.  For 
several years in the beginning of the period, the statistics indicate that a clear majority of total aid 
inflow to the sector came from Norway.  During the time after 1992 Norway’s contribution declined to 
just over one fifth.  


Since this study overall does not find any indication that Norwegian aid to the sector in any way was 
less effective than that from other donors, it is safe to conclude that the contribution to the sector could 
have been a significant reason for the growth of the overall economy since 1992 – although one of 
many reasons. Also, indications are that the power sector’s effect on the balance of payments during 
this period, through savings on oil imports and through exports of power may have been significantly 
positive. The signals from the manufacturing sector about the importance of electricity supply as a 
bottleneck for further progress indicates that electrification has had a positive effect on the growth of 
business.  


A4.9.3 Socio-economic Impact  
The evaluations’ analysis of the effect of Norwegian support to the power sector in Mozambique in 
the section above, dealt with the overall effect of the development of the sector. This was found to 
have imparted significant benefits to overall growth as measured by GDP and probably likewise of the 
balance of payments. Norway was found to have a significant share in investment and management of 
the sector. Analysis of individual investment projects and other aid interventions where Norway has 
been centrally involved provided a more specific analysis of Norway’s contribution.  


An evaluation of Norwegian development cooperation in the power sector will of necessity have to 
complement the macro-economic picture by analyzing the socio-economic impact of electrification of 
urban and rural areas in Mozambique, in particular with respect to the situation for social amenities 
and the poor.  The specific effects of a programme where Norway has been directly involved will be 
                                                      


 
33 The observation from Gurué may seem to be inconsistent with the overall impression from the field study that 
companies were content with the electricity supply situation.  However, it is clearly due to the fact that the 
sample drawn for Gurué for the DNEAP study referred to contained only one large firm and would therefore not 
be representative for all business in Gurué. Since large firms generally appear to have greater problems with 
electricity supply the result appears consistent with our findings in the Gurué study. 
34 A statistical exercise on OECD aid (commitment) data shows that from the late eighties about 100% of general 
government fixed investment (as given inn the World Bank database for Africa 2006) has been covered by aid 
inflow. 
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demonstrated through the analysis of the baseline field survey in Gurué. The present section will 
attempt to find evidence for effects of power supply improvement on socio economic development at 
the national level.  The focus will be on two separate areas, household incomes and education.  


Data for “double difference” evaluation of socio economic impact as considered as “ideal” in the 2006 
World Bank methodology booklet (World Bank 2006) are not readily available in Mozambique. The 
evaluation however found good and relevant secondary data sets produced by the National Statistics 
Office (INE), some used in earlier analysis by DNEAP.  


A4.9.3.1 Analysis of family incomes and electrification 
The ADB study (Cook, Duncan et al. 2004) on the major question of whether electrification, all other 
things equal, would have a significant effect on poverty reduction appears to come out undecided. This 
is in line with a key conclusion from a World Bank assessment of electrification in Asia presented in 
the World Development Report 1994 which holds that rural electrification can support rural growth 
but not initiate it. Other factors have to work together with supply of electric power.  


The literature is replete with descriptions of the beneficial effects of electricity supply.  The Norad 
state of the art study (Hansen 2006) says that “there is no contradiction between the above 
development impact conclusion and the conclusion that there are significant benefits of an electricity 
supply to a family which previously had to rely on candles, kerosene lamps, dry cell batteries and car 
batteries. Households experience a marked improvement in their living standards as soon as they 
obtain electricity supply. The more they invest in further house-wiring and additional appliances, the 
greater the benefits become. The biggest improvement is in the quality of lighting, and there is 
extensive survey evidence (however not referred to in the review report commissioned by Norad) that 
extended hours of good reading light has contributed significantly to the performance of 
schoolchildren and students, and has helped to increase the likelihood that girls complete their 
schooling and women in the households become literate.” 


The analysis below attempts to test whether the blessing of electricity  for households in one particular 
sense is  true also for Mozambique by exploring the relationship between access to electricity and 
household incomes.  


The key dataset for analysis of family incomes are the IAF - Inquérito aos Agregados Familiares 
1996/97 and 2002/03. This is a standard household income and expenditure survey, the latter based on 
sampling of over 8000 households and collecting data over a wide range of social indicators, including 
information on household use of electricity. The sample is drawn to make estimates significant at 
provincial and national levels only.  


Also other data sets are available. The QUIBB - Questionário de Indicadores Básicos de Bem-Estar 
2000 is a less extensive household survey than IAF but with many of the same indicators based on a 
large sample of households. The more recent IFTRAB - Inquérito Integrado à Força de Trabalho 
2004-2005 is a labour force survey based on an extensive household sample that also includes power 
supply data and social indicators.   


These surveys all contain information about the households’ access to electricity in addition to a 
number of socio economic indicators.  Since the most relevant overall indicator for household welfare 
is likely to be household income, it was decided to consider the effect of electricity on this variable. 
The dataset used in the below analysis is the IAF 2002/03.  


Although dedicated “before and after” data for “with and without” cases do not exist, it will be 
possible to use regression techniques to analyse social and economic differences of families with and 
without access to electricity, adjusting for other factors. This is in line with what the (World Bank 
2006) calls “Design 4: Post-intervention project and comparison groups with no baseline data”.   


The dataset for IAF 2003/03 was used for a linear regression.  The objective was to find out whether 
the households which get access to electricity manage to increase their family incomes. Ideally this 
would be done by assessing household incomes before and after the introduction of electricity, taking 
into account other factors that might have had an effect on incomes.  In addition, for an ideal analysis, 
it would be necessary to do an analysis of a “control group” that did not get access to electricity during 
the same period and with the same “other” influencing factors as the first group.  
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Given the data available, the approach taken here was essentially to try to find out whether families 
which used electricity for lighting had higher incomes than those who did not. Since clearly the causal 
link may go the other way, i.e. households have electricity because they have high incomes; a multiple 
regression method was used, which has the effect of allotting influence on incomes to a large number 
of factors (21).  In a sense, this means that one takes into consideration how the other factors influence 
incomes and then find what influence “is left” for electricity.  


Table 1 below gives the full regression results, the names and a brief explanation of the variables. The 
data documentation (INE 2003) contains full information on the actual questions asked in the field.  
The explained variable, “household income” was compiled by the National Directorate of Studies and 
Policy Analysis in  Ministry of Planning and Development (DNEAP) for use in the main report 
(DNPO, (DNPO) et al. 2004). To be used in poverty analysis, the income figures are adjusted for price 
differences over time and by location. 


Source SS     Df MS No. of obs  =     8574  
    F( 21, 8574) =  116.39  
Model 1.9796e+12 21   .4265e+10 Prob > F =  0.0000  
Residual 6.9443e+12 8574 809925802 R-squared =  0.2218  
    Adj R-squared =  0.2199  
Total 8.9239e+12 8595 1.0383e+09 Root MSE =   28459  
Cr2:household uses electricity for lighting cr2 Coef. Std. Err.      T P>t    
Household has:      
Electricity for lighting Ilum 10059.910 1248.735 8.06 0.000 
Toilet or latrine Lats -586.719 860.482 -0.68 0.495 
Dwelling with cement or brick walls Pare 1650.358 676.340 2.44 0.015 
Number of assets Asst 4342.616 317.672 13.67 0.000 
Number of dependents (<=15 or >=60) Dep 938.030 489.647 1.92 0.055 
Number of women Numfem -917.794 463.933 -1.98 0.048 
Number of literate males Nummlit -1537.360 799.741 -1.92 0.055 
Number of literate females Numflit -522.501 457.506 -1.14 0.253 
Number of males with EP1 nummep1 -10373.230 977.997 -10.61 0.000 
Number of school children (>=7 or<=17) Schage -118.511 355.085 -0.33 0.739 
Female head  Chef 2895.179 844.193 3.43 0.001 
Highest level of education (1) Mxed -12593.800 1049.662 -12.00 0.000 
Highest level of education squared Mxe2 4363.415 221.347 19.71 0.000 
Dependency ratio Depr -6725.813 2032.414 -3.31 0.001 
Ratio of females to total hh members Gend 4178.428 2408.612 1.73 0.083 
Ratio of literate males to total hh members Hnml 6092.502 3711.449 1.64 0.101 
Ratio of males with EP1 to total hh members Hnm1 65111.670 4501.015 14.47 0.000 
Ratio of females with EP1 to total hh members Hnf1 4547.870 3048.910 1.49 0.136 
Dwelling in distr. with mean ratio fem h’ded hh Pach -1040.471 2703.164 -0.38 0.700 
Dwelling in district with mean ratio having toilet Pala -3715.259 1424.767 -2.61 0.009 
Dwelling in district with mean 7-17 enroll. Rate Papc 2204.032 2599.602 0.85 0.397 
Constant term _cons 8415.994 2001.736 4.20 0.000 
(1) 0 none,1 EP1, 2EP2, 3 ESGC1 &ETB, 4 ESGC2& ETM, 5 post sec   


Table A4- 27: Regression Results 


The key variable indicating access to electricity by the family comes from question F12 under 
“Characteristics of the dwelling” in the IAF questionnaire. The actual question was “What is the 
principal source of energy for lighting for the household”. Answer alternatives were Petroleum 
/paraffin, Gas, Electricity, Generator/solar batteries, Candles, Firewood or “Other”.  Note that the 
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question therefore differentiates between electricity from generators or batteries and those from grid 
connection. The variable as used here measures access to grid electricity only. 


The other explanatory variables may be seen as different characteristics of four different groups. 


• The state of the dwelling (ilum, lats and pare) which are indicators of  the wealth of the family. 


• Number of assets (asst) will indicate to what extent the family owns assets used in production or 
consumption (note that the variable does not indicate the value or size of assets).  


• Characteristics of household members (dep, numfem, nummlit, numflit, nummep1, schage, chef, 
mxed, mxe2, depr, gend, hnml, hnm, hnf1) are important since most of the productive power of the 
households in Mozambique is derived from the household members and therefore comprises a 
large number of variables. 


• Characteristics of the districts where the household is situated (pach, pala, papc).  This will take 
account of the effect on incomes of living e.g. in a well to do area where the family may do better 
only because of the better market and opportunities for earnings. 


The results appear quite striking and indicate that access to grid electricity has a very clearly 
significant and positive effect on household income.  Only four of the 21 explanatory variables (lats, 
numflit, mxed and pala) came out with an unexpected sign but three of these had very low levels of 
significance.  The only variable which came out with an unexpected sign and also was significant at a 
higher level than the 0.95 was mxed This might be seen as surprising as it indicates that a higher the 
level of education of the highest educated in the family, contributes to a lower household income but 
could be partly due to the fact that education above a certain level does not contribute to incomes. 


Still, a conclusion has to be drawn with care.  The evaluation has not managed to measure the effect of 
electricity supply in isolation. The range of effects attempted to measure does not properly take into 
account the parallel improvement in other infrastructure that has taken place over the same period and 
is widely held to have a synergetic effect on the supply of electricity. 


A4.9.3.2 Analysis of effects of electrification on education outcomes 
One important sector where literature indicates positive effects of electrification is education. Whereas 
one may agree with statements like “The often claimed health and education benefits from provision 
of electricity to clinics and schools are by and large exaggerated.” (Hansen 2006) proof has been 
found in many circumstances that electrification has positive effects on school work and school 
attainments, both because it is possible to run night classes in schools, because it is easier for children 
to study in the evenings and because electricity has a tendency to reduce drudgery and free up time for 
study and other activities.  This has been found in particular to concern women. 


On the one hand it is however clear that provision of electricity for schools can not make up for a 
deficiency in the fundamentals like good teachers, books, adequate buildings and teaching equipment. 
If these are lacking it may be wrong to invest in electrification. On the other hand, given certain basics 
the social rate of return of education expenditure will increase if schools have electricity and 
schoolchildren have light for doing homework after dark. 


Since one is able to determine in a rough way when grid power became available in the various 
provinces and (administrative) school data from 1980 to 2006 are available, it will be possible to 
approximate a “before and after” situation. Also, it will be possible to adjust for factors which may 
have had positive effects on the level of education.   


The data for the analysis undertaken by the team was extracted from INE. The data base consists of 
the following variables per annum over the period 1982 to 2004 for the 11 provinces of Mozambique 
for each of the educational levels EP1, EP2 and ESG (high school level). 


• Pass rates (or continuation rates) defined as the average per cent of pupils being moved up one 
step (as a percentage of total number of pupils in the class). 


• Teacher quality defined as the percentage of teachers teaching in each year, educational level and 
province who have not undergone pedagogical training.  
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• Class size. Average number of pupils in class for the various educational levels, years and 
provinces. 


• Enrolment, defined as number of pupils in the province at the given educational level and year. 


From the EDM information was obtained which enabled a rough assessment for the years 1981 to 
2006 of the various provinces access to grid power. From this an Electricity dummy (Eldum) was 
created and valued “0” during the years before it was considered that the province was hooked up and 
“1” during the years after. Clearly this will be at best a rough approximation since transmission and 
distribution does not follow provincial borders and all schools and homes in the various locations in a 
province are not electrified when lines reach to somewhere in the province. Part of the problem was 
dealt with by lagging the electricity dummy for two years, thereby taking into account the time for 
hook ups to spread within the province and the time before the access to electricity would get an effect 
on school performance.  


A linear panel data regression applying SPSS was used to test the effect of electrification on school 
performance as one of several variables. Given the data available, the pass rate was used as the 
dependent variable. As other explanatory variables were used Teacher quality, Class size and 
Enrolment. To reflect other improvement factors which it is likely to assume has taken place over time 
in terms of books, buildings and equipment the variable “year” was inserted defined as the number of 
the year in question.  


It is clear that a better specified model would have done better in “explaining” pass rates and isolating 
the effect of electrification. One might have for example split up the factors mentioned above which 
are subsumed under year. There are also a number of socio economic variables, family characteristics 
etc which would play a role. Despite these shortcomings it is still felt that the present model and data 
given the time span and different provinces and educational levels covered should give a robust 
indication of the role of electrification. The regression results are presented in the table Table A4- 28. 


 
Un standardized 


Coefficients 
Standardized 
Coefficients T Sig. 


95% Confidence 
Interval for B 


  B 
Std. 
Error Beta     


Lower 
Bound 


Upper 
Bound 


Constant 
term -1481.933 144.248  -10.27 .000 -1765.15 -1198.71


Year .772 .073 .406 10.533 .000 .628 .916
Teacher 
quality -.067 .024 -.106 -2.793 .005 -.114 -.020


Class size -.046 .084 -.021 -.550 .582 -.211 .119
Electricity 
dummy 2.870 .792 .121 3.623 .000 1.315 4.426


Enrolment 2.311E-05 .000 .178 4.576 .000 .000 .000


Table A4- 28: Regression results:  Dependent variable: Pass rate 


It is quite clear that the introduction of electricity in the province, after all the other variables have 
been accounted for is significant and has a positive effect on the pass rate.  A preliminary conclusion 
is then that the quality of education measured by the pass rate reacts positively to the introduction of 
electricity in the province. As expected, the year variable, representing improvement in other 
explanatory factors is positive and so is enrolment (meaning that more pupils put through the higher 
the pass rate). 


In addition to a regression on the entire dataset, separate regressions were performed for the three 
different educational levels and for the different provinces and came out with broadly similar results. 
Tests were done with longer lags of the Electricity dummy but the effect on pass rates did not seem to 
increase.   


There are however some worrisome features with some of the variables:  
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• Class size has the right sign. Larger class sizes would make pass rates lower. However the variable 
is not statistically significant as an explanation of the pass rate. 


• Teacher quality has a negative sign although one should expect that better quality teachers should 
increase the pass rate. This feature has been a constant throughout the regression exercise and 
come through with many types of model specifications. A possible explanation, hinted in (World 
Bank 2003) is the uneven spread of teachers by province and management at the provincial level. 
If the best teachers are allocated to the best schools one may expect that it will not affect pass rates 
or even make them negative. 


• In some (unlikely) specifications of the model it was possible to make the contribution of 
electricity to come out with a negative sign for the coefficient. 


Note on  data quality and results reliability 
For regressions performed on household information, the dataset came from the official Mozambican 
household income and expenditure survey 2002/2003 conducted by Mozambican statistical bureau 
(INE). and was formerly used by  DNEAP for income/poverty analyses).  Quality control of the data 
has been undertaken by the INE and sets some limits to the further controls that may be made.  The 
sampling for the official household income and expenditure survey was done to enable significant 
statistical conclusions only at the provincial level. Thus, analysis of community level data would not 
give significant results and there would be no advantage (in terms of statistically significant 
conclusions) to analyse and present these data on the ‘community level’.  


In order to measure the effect of electricity supply on a most important public service sector, 
education, a dataset by province containing pass rates, teacher quality indicators, class size data and 
enrolment for the years 1980 to 2006 was obtained from the Ministry of Education. The analytical 
method used was a standard panel data regression based on these variables and ‘time’ with pass rates 
as a dependent variable and including an electricity ‘dummy’ indicating in what year major parts of 
the given province was hooked up to the national grid.   


For the analysis of Socio Economic Impact at the national level in Mozambique the evaluation used a 
regression analysis of factors influencing household consumption (including availability of electricity. 
An OLS (Ordinary Least Squares) regression was used with the variables that were believed could be 
of relevance for household consumption to make as sure as possible that variation in incomes was due 
to availability / non-availability of electricity and not to other factors.  


The reliability of the regression results are mostly dependent on the data used and the method used. 
Clearly the data availability sets some limits, while the method used is straightforward and standard, 
and therefore fairly reliable.  


A4.9.3.3 Conclusions 
The above analyses which were done for two important socio-economic areas, household incomes and 
education, have concluded for each of them that in Mozambique electrification appears to have had 
significant positive effects. The conclusions should however be handled with care.  The results 
obtained are overall results and does not prove that increasing the supply of electricity to a household 
or an economic activity will necessarily bring positive contributions at all times for all social groups 
and under all circumstances.  The Gurué study sheds more light on the issues involved in specific 
Norwegian interventions.  


Also, the benefits have not quantified and compared with the socio-economic return to other 
interventions than those in the power sector.  The question of Norway’s share in this is also unclear 
but with its major contribution to the development of the sector as demonstrated at the macro level it is 
hardly doubtful that the effect has been significant. 
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A4.9.4 Impact on EDM Business  
A review35, for both, Norad and Sida, regarding sector support, basically provided to EDM 
exclusively, noted the following: 


Quote: “EDM's financial performance has gradually deteriorated to a point where it can no longer 
cover its operating costs without subsidies in the form of foreign aid. The emergency and civil war related 
rationale for the generous flow of aid to the power sector no longer prevails. EDM must therefore ensure 
that revenues are increased and costs decreased to levels where the enterprise can service their present 
loan commitments, borrow for future investments, and provide a reasonable return on existing assets. 


With this background, an institutional reform and restructuring process of the power sector is now 
taking place. A draft Law on Electricity is expected to pass the National Assembly in near future, and 
new draft statutes for EDM have been prepared in accordance with the Law on Public Enterprises 
which has been in force since 1991. 


The NORAD and SIDA supported programmes represent a well composed package of grant assistance 
which is vital in the much needed restructuring and institutional development programme of EDM. 
The main activities in this support are designated Institutional Development, Training, Technical 
Assistance and Loss Reduction. 


In this connection it is important to observe that the NORAD and SIDA programmes have been 
provided on a long term basis and given EDM a relatively stable and predictable basis. They may even 
unwittingly have contributed towards continued aid-dependence and relieved the organisation of the 
pressure of necessity to change. It is the Review Team's impression that the new situation with a 
prospect of autonomy has injected some business spirit and understanding of needs into management. 
The best service NORAD and SIDA can do to EDM is to direct the support so as to ensure that this 
process does not loose momentum. 


The result of these efforts is that EDM is now on the way to becoming a self-sustained, commercially 
oriented enterprise, but will not be able to achieve this without continued support for another 2-4 years. 
The support should be contingent upon unremitting follow-up from EDM's management of the on-
going programmes for institutional development.”  – Unquote. 


In the mean time, ten years have passed, and it is the task of the present evaluation to briefly assess the 
present situation. A full evaluation of EDM is a complex undertaking and outside the scope of the 
evaluation. However, an attempt is made to look at four indicators over time with a view to see if 
developments appear to go in the right direction.  


The four selected parameters are: 
• Total losses 
• Access rate to electricity 
• Ratios of consumers and energy sales per Employee 
• EDM’s revenue and cost structure 


A4.9.4.1 Total Losses 
Losses constitute a useful indicator because, to an extent, it reflects how well the utility runs its 
business. Also, it would indicate the success of loss reduction efforts that have been undertaken in the 
past with the assistance of both, Sida and Norad during different periods. Efforts have been ongoing to 
reduce these. The method used to arrive at total losses is to take total power supplied and total power 
billed from annual reports. The difference is total losses, and it is expressed in %. 


                                                      


 
35  A review of the Electricity Sector in Mozambique and the Support to the Sector by Norway and Sweden, 


Norplan, April 1995 
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Data/Indicator 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
GWh available 908 965 1032 1112 1202 1328 1395 1472 1696 1829 1923 2098
GWh invoiced 637 697 680 779 883 996 1013 1065 1209 1340 1413 1629
GWh Losses 271 268 352 333 319 332 382 407 487 489 510 469 


% Losses 30% 28% 34% 30% 27% 25% 27% 28% 29% 27% 27% 22%
Table A4- 29: EDM – Total Losses 1994 – 2005 


The result is contrary to expectations. In the long run, there is little change in percentage reduction, 
and in absolute amounts, losses are generally increasing. 


A4.9.4.2 Access Rate To Electricity 
This indicator is of socio-economic nature. It is a reflection on how much progress is being made in 
increasing access for the people of the country. The method used to calculate the access rate is to take 
the absolute number of costumers of EDM at the end of the year, multiply this with the statistical 
average family size of 4.2 persons per family, and divide the result by the total population figure for 
that year, calculated from official growth rates. The problem here is that data quality is uncertain. 


Numbers x 1000 1987 1991 1993 1995 2000 2003 2004 2005 2006 
Population 13,190 13,724 14,455 15,224 16,574 18,862 19,302 19,730 20,152 
Customers 106 127 136 159 202 246 285 339 416 
Households el. 446 534 573 669 848 1,033 1,195 1,424 1,746 
% access 3.4% 3.9% 4.0% 4.4% 5.1% 5.5% 6.2% 7.2% 8.6% 
Table A4- 30: EDM – Increase of Access Rate 1987 to 2006 


The increase of access has been marginal for many years. It has almost stagnated during the war, and 
was insignificant up to 2003, with yearly growth rates of 0.2% per year on average. Only from 2004 
onwards is progress significant. 


A4.9.4.3 Ratio of Customers per Employee 
The indicator is a measure of efficiency of the utility. If fewer staff are needed per customer, the 
efficiency is considered increased, assuming that service quality remains the same. The method to 
calculate the ratio is simply to divide the number of customers by the number of employees. (see 
Table A4- 31 (next page). 


Data/Indicator 1987 1991 1993 1995 2000 2003 2004 2005 2006 
Employees 3,556 3,086 2,839 2,895 3,271 3,219 3,183 3,194 3,233 
Customers 106,228 127,260 136,328 159,169 202,001 245,859 284,562 338,951 415,667


Ratio 30 41 48 55 62 76 89 106 129 


Table A4- 31: EDM – Customer to Employee Ratio 1987 to 2006 


An increase of the customer ratio by a factor of more than 4 over twenty years indicates a significant 
increase in staff efficiency and productivity. 


A4.9.4.4 Ratio of Sales per Employee 
Similar to the customer ratio, the amount of sales is calculated per staff. Table A4- 32 shows a modest 
increase over a period of 12 years 


 1993 1995 2000 2003 2004 2005 
Employees 2.839 2.895 3.271 3.219 3.183 3.194


GWh invoiced 777 697 1.013 1.340 1.413 1.629
GWh/Employee 0.27 0.24 0.31 0.42 0.44 0.51 


Table A4- 32: EDM Electricity Sales per Employee 1993 to 2005 
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A4.9.4.5 EDM Earning Capacity and Cost Structure 
To analyze EDM cost development has the purpose of identifying the impacts of institutional 
development and to what extent the utility is able to take advantage over time of an improving 
business environment. Towards this end, the following calculations were done with data from EDM 
annual reports. 
• The gross surplus from operation was calculated by deducting energy procurement cost from gross 


revenue from energy sales for every year (the blue line “surplus” in the graph Fig. A4- 12). 
Energy procurement cost is largely payments to HCB from where most of EDM’s power comes, 
but it also includes the cost of producing energy with EDMs’ own generation and power purchase 
from South Africa.  


• The major cost components are shown as a stacked column for each year. 
• The stacked column does not represent the totality of cost, but only the major cost positions. 


Hence diagram does not show net profit as a difference between the amount of surplus and the 
amount of cost. 


Fig. A4- 12: EDM Revenue Surplus and Major Cost Drivers 1995 to 2005 


However, the diagram clearly shows that: 


• The revenue surplus increases dramatically between 1995 and 2005. The reasons for this are that 
the sales volume is increasing continually, and tariffs increase also. At the same time, power from 
HCB has become cheaper. EDM could finally benefit from the original Eskom-HCB agreement, 
when the transmission line to RSA was fully rehabilitated (about 1998).  


• The major cost components develop in parallel with the surplus, despite the fact that financial cost 
have been reduced drastically after 1995 restructuring. Surprisingly, despite growing sales 
volumes and higher staff efficiency, no economies of scale become visible. 


A4.9.4.6 Conclusion 
While the business of EDM is growing, and the earning capacity increases considerably, the 
development of costs is contrary to what one would expect from increased staff efficiency, higher 
tariffs, lower energy procurement cost, and growing business volume. If this trend continues, the 
expectation of achieving profitability and financial sustainability remains elusive. It appears that EDM 
requires more rigorous cost management and more effective loss management. 


 


0


200,000


400,000


600,000


800,000


1,000,000


1,200,000


1,400,000


1,600,000


1,800,000


2,000,000
Other Costs


Third party Services
Third party Supplies


Cost of Salaries


Financial cost


Surplus


Million MZM


1995 2005







 


72 Evaluation of Norwegain Power-related Assistance  Annex 4 - Case Studies Mozambique 


A4.10  Mozambique’s benefit from SAPP 
Norway’s regional support to the power sector – the case of SAPP 
The Southern African Power Pool (SAPP) is a loose association of national electric utilities in the 
region, with the purpose of creating a fully integrated regional power market. Norway and other 
donors have supported the SAPP since its beginnings as one of the components of assistance to 
SADC. 


A4.10.1 SAPP – Present Status 


A4.10.1.1 Creation 
SAPP was created in August 1995 at the SADC summit when member governments of SADC 
(excluding Mauritius) signed an Inter-Governmental Memorandum of Understanding (IGMU) for the 
formation of an electricity power pool in the region under the name of the Southern African Power 
Pool (SAPP). It was the first formal international pool to be set up outside North America and Western 
Europe. Although small in terms of overall trade at the present time the pool has considerable potential 
covering about 9 million square kilometres and 240 million people. The number of customers of the 
interconnected national systems is well over 6 5 million36  


A4.10.1.2 Vision and Objectives 
The vision of SAPP is to become a facilitator of the development of a competitive electricity market in 
the SADC region, serve to give end users a choice of electricity supplier, make Southern Africa a 
region of choice for investment by energy intensive industries and ensure sustainable energy 
developments through sound economic, environmental and social practices. 


SAPP attempts to realize the vision through its objectives of providing a forum for the development of 
a good interconnected electrical system in the southern African region; coordinating and enforcing 
common regional standards; harmonising relationships between member utilities; developing regional 
expertise; increasing power accessibility in rural communities and implementing strategies in support 
of sustainable development priorities. 


A4.10.1.3 Membership 
Members of SAPP, according to the IGMU, were to be one national utility from any country which 
was a member of SADC in September 1994. The utility would have to be appointed by the 
government under which it served. New country utilities were subject to approval by a two thirds 
majority of the SAPP Executive Committee and ratification of SADC Energy Ministers' Committee.  
There were two categories of membership: 
• Operating Members would have their system interconnected internationally with at least one other 


member.  These were Botswana Power Corporation, Electricidade de Mocambique, Eskom South 
Africa, Lesotho Electricity Corporation, NAMPOWER Namibia, Societe Nationale d’Electricité 
(DRC), Swaziland Electricity Board, ZESCO and Zimbabwe Electricity Supply Authority 
(ZESA).  


• Non-Operating Members are signatories to the Inter-Utility Memorandum of Understanding. 
These are at present the Electricity Supply Corporation of Malawi, Empresa Nacional de 
Electricidade Angola and Tanzania Electricity Supply Company Ltd. 


A4.10.1.4 Relation to regional organisations 
The SADC protocol on energy makes reference to the SAPP IGMU. SAPP’s intergovernmental affairs 
are governed by the SADC Ministerial Committee.  The organisation is linked to the SADC 
                                                      


 
36 Likely to understate the true number of retail customers since some are distribution companies. 
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Directorate of Infrastructure and Services. At the SAPP level the Executive Committee has overall 
responsibility over a Management Committee with three sub branches:  the Planning Sub-Committee, 
the Operating Sub-Committee and the Environment Sub-Committee. The operating Sub-Committee 
supervises the Coordination Centre located in Harare which has a small staff of eight and is led by the 
Coordination Center Manager Dr. Lawrence Musaba.  


In February 2006 the SADC Council of Ministers Committee the Ministers responsible for energy in 
the SADC region signed a revised IGMU taking into account the restructuring of the SADC 
Secretariat an consequent changes in the reporting structure for the SAPP. Also it adjusted the IGMU 
for electricity sector reforms, in particular the introduction of Electricity Regulators in many SADC 
countries and notably the need to include Independent Power Producers (such as HCB, Kariba North 
Bank Company, and Zimbabwe Power Company) in SAPP. The restructuring process was concluded 
in April 2007 with the signature of a new Inter-Utility Memorandum of Understanding (SAPP 2007) 
and a Memorandum of Understanding between Regional Electricity Regulators Association (RERA) 
and SAPP (SAPP and RERA 2007).  


A4.10.1.5 SAPP activities and Development 
The SAPP is at present a “loose pool” along the lines of former NORDEL/NordPool focusing 
exchange of information to maximize economic and reliability benefits from trading and system 
autonomy, relying on long-term bilateral contracts for electricity supply between generators and 
customers. SAPP also may provide central services, including producing continuous, real-time data to 
match generation and demand, developing indicative expansion plans, and implementing emergency 
procedures. Common design and operational standards are also designed to ensure system security and 
reliability and to facilitate trades. 


Most of the energy trade among SAPP members still takes place by way of bilateral contracts. Energy 
trading via bilateral contracts grew from just over 10 TWh in 2002 to 16-TWh in 2004 and further to 
19-TWh in 2005.  The trade is spurred on by the change in the regional energy balance where the 
dominant producer and consumer South Africa37 has an increasing production deficit pressing prices 
upwards. 


In 2001 SAPP started operating a regional Short Term Energy Market (STEM) and now utilizes the 
Internet to conduct trade. The STEM is a spot market of non-firm38 electricity contracts. Quantities 
traded are minuscule compared to the bilateral contract market.  In 2002, the peak year of STEM 
trade, it was only some 8.5% of the volume (GWh) of bilateral trade and declined to just under 1% in 
2005. This was mainly because Mozambique and Zambia implemented major power generation 
rehabilitation and maintenance works and did not participate in the STEM. In terms of value trade has 
however held up well as the STEM energy prices roughly tripled from 2001 to 2006. 


The next steps in development of trade mechanisms are under way.  Development plans include 
VSAT communication and in the longer term a fibre network. ZESA, ZESCO and Eskom are 
presently connected via VSAT.  Capacity building via Traders and Operators for a more sophisticated 
system has started.  


The installation of a so called day-ahead market system will introduce cutting edge technology to 
power trading in Southern Africa. The system manages the auctioning of physical electricity contracts. 
It was first implemented by Nord Pool in the Nordic market and has become the common standard for 
European market places. This is the first implementation outside Europe and is installed by Nord Pool 
partners with Enerweb, a daughter company of the South African TSO (Eskom). The delivery of the 
SAPP day-ahead market system will enable competitive trade of electricity in the SADC region. Trials 
with the system started on 10 April 2007.  


                                                      


 
37 With well over 80% of the regions  generating capacity and peak demand 
38 Non firm contracts are subject to the continued flow of firm contracts and can only be cut commiserate with 
load shedding. 
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In view of the diminishing production surplus in the region SAPP identifies and supports projects such 
as rehabilitation projects and generation projects. Projects include interconnect of the SAPP non-
operating members namely Angola, Malawi and Tanzania.  


To further power trade and cooperation in the region WESTCOR (Pty) Ltd, has been formed under the 
auspices of SAPP.  WESTCOR’s task is to develop the Western Power Corridor and is expected to 
move 3.500-4.000MW of power from Inga-3 in the DRC to southern Africa and to pick up 6.500MW 
of generation at Kwanza River in Angola. The organisation was officially launched in Gaborone in 
September 2005 and a project office set up. 


Within the framework of NEPAD, SAPP works with similar organisations in other regions of Africa. 
Cooperation framework protocols have been signed between SAPP, the Central African Power Pool, 
(CAPP), COMELEC of North Africa, East African Power Pool (EAPP) and West African Power Pool 
(WAPP) 


The team visited the SAPP headquarters in Harare and interviewed the Coordinator and two key staff 
members. Information from the literature and media together with the interviews in Harare supports 
the view that SAPP is a small and well run organisation which has a tremendous potential for 
developing the regional electricity market.  As part of SADC it is a concrete manifestation of regional 
cooperation and serves to build physical links that may be said to “lock in” regional cooperation.  A 
CMI study on the restructuring and emerging policies of SADC argues that among the regional 
institutions which develop and implement regional programmes and projects under the subsidiarity 
principle of SADC the (probably) strongest are SAPP and RERA. (Tjønneland, Isaksen et al. 2005) 


A4.10.2 Mozambique’s benefits from SAPP 
Mozambique has over time been supporting the SAPP initiative and clearly has an interest in the 
organisation since it is the third biggest exporter (after SA and DRC), has the second largest 
generating capacity in the region and has enormous potential. Mozambique appears to be the most 
active member of SAPP and the head of EDM is the (rotating) Chairperson of the SAPP Executive 
board. An examination of EDM’s annual reports over the years leaves no one in doubt that SAPP is a 
force to reckon with in the regional power picture and is actively used and participated in by EDM. 


Interviews with Government officials as well as EDM staff in Maputo brought up a number of 
advantages as well as the absence of disadvantages.  


An obvious advantage is that short term market surpluses via STEM can be sold to other pool 
countries when it arises.  Mozambique’s earnings from this trade at the present were estimated at USD 
5-7 million per year. 


The establishment of a regional market also helps establish a set of real market prices.  This will 
become an even greater advantage in the future as it is expected that a smaller share of total supply is 
traded via bilateral agreements.  A real competitive market in the region is however much dependent 
on the break up or unbundling of Eskom for which there at present seems little hope (Scanteam 2005). 


It can also be argued that without some form of regional agreements, power trade would be inhibited 
and at least transmission costs very high because of the need for having direct lines between trading 
countries. Mozambique would then for example have to build a direct line to Botswana to sell power 
to that country whereas the SAPP cooperation enables EDM to use other regional routes to transfer 
power to Botswana. 


The attraction for investors to invest in a regional power market would be much greater than the 
prospect of investing national markets of single countries. 


The SAPP has improved the access to information in several ways.  Firstly, there is better access to 
information on regional supply and demand balances for electricity. There is also more information 
about plans of the various operators in the longer run. Also, officials in Maputo stressed the effect of 
SAPP in improving and transferring knowledge and awareness about international development of 
regional power markets and power technology in general. 


It is clear that the regular meetings of the various committees of the SAPP gives Mozambican 
members (as other members) a better contact interface with colleagues in the region, builds personal 
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and professional relations and thus helps cement regional cooperation. The contacts between people at 
the operating “coal face” are said to be particularly helpful for exchange of information and thus 
furthers capacity building in a very specialized area. By using costly expertise brought in from outside 
Southern Africa in a regional, rather then in a national setting, costs can be cut.  


Comparing SAPP to the development of the Nordic market it may appear that the countries of 
Southern Africa have leapfrogged and that trade over the national borders in the region has started 
before domestic trade and coordination have been properly organized. Although this may to a certain 
extent be true, the Mozambican officials pointed out that SAPP and regional cooperation also has a 
positive effect in bringing out more clearly the need to concentrate on domestic organisation and 
coordination.  


An example of a power sector investment undertaken by two countries in the region where support 
from SAPP has been important is the Mozambique - Malawi interconnector, a 200 km 220 kV double-
circuit line, fitted with a fiber-optic cable, 


between Matambo in Mozambique and Phombeya in Malawi.  Although it is possible that the project 
would have emerged without a SAPP, the World Bank loan for the investment  is clear that the 
objectives of the project are to: (i) strengthen regional power integration by connecting Malawi, one of 
the few remaining unconnected members of SAPP, thus allowing Malawi to receive and contribute to 
benefits of the regional power market; (ii) enable Mozambique to earn export revenues from wheeling 
charges and expand opportunities for power trading. 


Finally, despite all the good things that could be said  about regional power cooperation, the question 
of alternative use of resources has to be raised. Although it is not possible to  point out alternatives a 
good example of possible advantages of greater focus on domestic issues should be mentioned: 
“Sweden provided massive support to enable EDM to make USD 2 million through Southern Africa 
Power Pool (SAPP) related activities, while alternatively Swedish aid could have enabled EDM to 
make an additional USD 15-20 million by curbing non-technical losses and getting the metering 
problems and billing issues in order.” (Hansen 2006) 


A4.10.3 Origins and formative period of SAPP – the Role of Norway  
At the start in 1995 SAPP reported to the SADC energy Technical Administrative Unit (TAU) sub 
committee on Electricity.  The utilities in 1997 proposed to set up a coordination centre and in 2000 
the centre moved into its premises in Harare. William Ballet, a former manager of the New York 
power pool became the manager of the centre under a USAID contract. Dr. Musabi was first an 
“understudy” and took over centre management in 2002.   


The USAID project arranged a travel to US and Norway in 2001. Dr. Musabi feels that the visit to 
Nordpool was a kind of “watershed”.  Whereas the US trip was instructive the example of Nordpool 
was relevant because the SADC situation was also to deal with several countries, several currencies 
different regulations etc. The delegation received several presentations by Nordpool, which also 
prepared a document on how a similar system might work in Southern Africa. Soon after STEM was 
set up and worked.  


A4.10.3.1 Donors 
A number of donors have supported SAPP since the beginning.  Table A4- 33 on the next page gives 
rough amounts and project descriptions for each donor in approximate chronological order.  
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Donor Approx  donor 
input USD mill 


Description 


Danida 1 Study of Tsonga- Bindula (Moz-Zam) interconnection 400MW to 
stabilize the line which was unstable 


DfID 1 Study on Transmission.  The recommendations implemented with 
good result in use at present  


WB/JICA 0.7 SAPP telecoms study 1999-2000. Suggested satellite connection in 
the  short term and fiber optics in the longer term 


USAID 1-2 Finance for TA and 2001 travels, to New York, New England to  
Oslo and contact with Nordpool  


WB 1-2 Zambia - Tanzania interconnection study 


Norway 5-6 
Supply, installation and implementation of the SAPP trading 
Platform 


Sweden 1.5 
Consultancy for development of long-term transmission 
pricing policy, Implementation procedures and ancillary services 
market development 


WB 1 SAPP pool plan, US company.   
DBSA 0.15 SAPP tariff study 


Table A4- 33: SAPP Conducted Projects 2001 to Date 


A4.10.3.2 Role of Norway 
It appears that although Norway was a relative latecomer to support of the centre, its financial 
contribution now amounts to about half of the donor support for the centre since its start. The project 
on Cooperation between Southern African Power Pool (SAPP) and NORAD Regarding the 
Development of Competitive Electricity Markets 2003-2007 (SAPP and Norad 2003) has, according 
to SAPP, been very successful.  The purpose of the project is the development of a competitive 
electricity market in the SADC-region. It represents a move from the cooperative pool using a cost 
based pricing system to a competitive pool using a bid-based pricing mechanism. The end result for 
SAPP would be the creation of a spot market for the SADC region.  


There has clearly been a good relation between Norwegian project staff and SAPP. Both SAPP staff 
and the Executive Board have visited Norway often.   


At present, South Africa, Zimbabwe, Namibia, Swaziland, Mozambique and Botswana are ready to 
adopt the system.  Zambia is rehabilitating, DRC has severe communication problems and in Lesotho 
the utility has no generation since the Lesotho Highland scheme is not owned by the utility. 


Although the Norwegian support to SAPP has been considerable it is still too early to evaluate the 
impact of the particular project on competitive trading.  All reports however indicate that it is 
promising and will bring SAPP and regional power trading a huge step forward. Our impression from 
interviews with SAPP is that financial support has been important. However, probably more important 
that that has been the transfer of Norwegian experience which has greatly helped SAPP in avoiding 
the mistakes done in the Nordic cooperation thus increased the speed with which the new trade system 
seems to be built up.  


An assessment of regional power cooperation and Norway’s role should also include RERA which is 
an association of Regulators in the SADC region. The objective of RERA is to develop the electricity 
supply industry in the region through enhanced regional integration and trade, and to harmonise and 
develop a regulatory framework. A RERA/NVE contract was signed February 2004, and includes 
assistance in establishing a RERA secretariat, coordinating and harmonising the regulatory framework 
in the region and coordinating the legal framework. (NVE 2004) 


Collaboration in electricity regulation through RERA enables gains to be made from increased co-
operation and trade through SAPP. The gains emanate from utilization of shared system reserves, each 
country using a larger (regional) set of generators which creates cost savings and price reductions to 
end customers. Also, RERA will put in place a regulatory framework to oversee market liberalization 
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and facilitate investment in the region by encouraging the countries to use “common rules of the 
game” and promoting certainty for investors. (Isaksen, 2002) 


A4.10.3.3 The role of Norwegian support to TAU 
Apart from the direct support to SAPP it is also likely that Norwegian aid has had a positive influence 
on regional power cooperation in a more fundamental or perhaps seminal sense through its support for 
the Technical Administrative Unit (TAU), which SADCC set up in 1982 in Angola to lead the 
organisation’s energy sector work.  


Through its inputs to TAU as a main donor, it is likely that Norway played a key role in shaping 
SAPP. The general idea of a pool is clearly linked to the start of SADCC in 1980.  Regional 
governments as well as donors at the time were all enthusiastic to regional cooperation.  As early as 
1983 NORAD financed a study on the set up of the SADCC energy secretariat (Norconsult 1983). 
Secretariat activities commenced soon after and in 1986 a new agreement covering 1987-1990 was 
signed (Ystgaard, Simoes et al. 1986). TAU at an early stage took initiatives to meetings with leaders 
of the power utilities in the region (GICON A/S 1989, 2-32). In 1991 TAU raised the option of 
cooperation and power exchange with Eskom and SNEL but the move was barred for obvious political 
reasons (TAU 1993, 2-23). 


A Norwegian / Swedish Review of the Electricity sector in Mozambique gives the following account 
of SAPP’s origins, clearly linking it to ideas from the Nordic power market organisation: “The idea for 
a pool had been taken up in SADCC in 1984 during a seminar in which the Nordel model was 
presented, and was further emphasized in a presentation to the SADCC Energy Ministers' Seminar in 
1991 on the SADCC Project AAA 3.8. "Inter-Utility Power Exchange". The idea was now (1994) 
taken up by the four SADC utilities most immediately concerned, from South Africa, Botswana, 
Zimbabwe and Zambia, and also SNEL of Zaire, on the basis that these utilities will shortly have a 
strong North-South HV linkage with each other. A series of meetings were held during 1994 to work 
out the modalities of the Pool arrangement, resulting in drafts of an Inter-Governmental Memorandum 
of Understanding an Inter-Utility Memorandum of Understanding, and an Operating agreement”. 


The TAU annual report 96/97 cites the completion of the establishment and making operational of 
SAPP as the most important development in the electricity sub-sector and as a significant step towards 
the integration within the SADC electricity sector. (Technical and Administrative Unit (TAU) Energy 
Sector 1993).  


Outside TAU, other Norwegian supported interventions contributed to the recent changes in SAPP. 
The UTIP work plan for 2003 contains mention of the importance to allow IPPs to become members 
of SAPP (Norwegian Embassy Maputo 2002)  


A4.10.3.4 Norwegian benefits from SAPP 
Although the support to TAU and SAPP was aimed at supporting regional power cooperation there 
were also benefits flowing to Norway although these are hard to quantify.  Norwegian companies 
landed contracts for consultancies in the region. The regional cooperation led to higher investment 
volumes in the region and (Norad 1997) therefore benefited as a major supplier of material and 
technical inputs and capital goods to the sector. 


Nordpool later used its experience gained and track record to develop business in Asia. 


A4.10.4 Conclusion 
SADC’s task from which SAPP rose, was to further regional cooperation. In the early eighties the 
member states and donors alike were all keen to further the aim of regional cooperation. The new 
South Africa was interested in power cooperation to mend broken fences with the neighbouring states 
and Eskom wanted to preserve hegemony. The setting in the early eighties was clearly strongly pro 
regional cooperation and it is not likely that Norway’s attitude towards regional cooperation in the 
power sector would other than marginally influence the decision in principle to build a Southern 
African power pool.  
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However, leadership of Norway and the Nordic countries in international pooling of power trade made 
the Nordic system a very relevant “role model” for a SADCC power pool”. The Nordel model was 
presented for the relevant countries as early as in 1984. In addition the clear Norwegian leadership in 
cooperation with the TAU over time built knowledge and trust in Norwegian expertise. Both through 
Norwegian assistance through TAU and outside, the Nordel/Nordpool became a role model. 
Cooperation in the regional power sector would have taken place without Norway’s influence but 
perhaps using different forms, making mistakes that now could be avoided on the basis of the Nordic 
experience and thus speeding up the development of the pool. 


It could be argued that to a certain extent leapfrogging has taken place and that with the installation of 
the new trading platform the present professional and technical state of the Southern African pool is 
approaching that of the Nordic/European markets. This bodes well for a style of cooperation in the 
future which has much greater emphasis on mutuality and takes place increasingly on a commercial 
basis. On the basis of the past gains in business opportunities it is likely that the Norwegian companies 
and organisations involved will be interested in such cooperation. 
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„Stakeholder comments are to be addressed, either directly by editing the questioned item in 
the report, or else by giving an explanation in an Annex“. The report and all annexes have 
been revised and edited considerably. Comments that were not, or not fully addressed are 
included in the present annex, below. 


Stakeholder comments Evaluation’s response 


…….  


Make sure that the electrical units are coherent with the 
concept that is being explained. 
The saving in the discussion refers to value of “energy not 
supplied” (ENS) whereas the electrical unit reported is 
power “30MW” which says very little about ENS. 


Common practice is used to deal with load 
shedding. A utility may have to shed 30 MW, 
during a certain number of hours, this then is 
energy in MWh. Duration of load shedding is 
given in annex 3, where the detailed situation 
is presented. 
However, more details are now given in the 
main report. 


The other implication of this paragraph is that the three 
power stations have an effective run- time of 6000 
hours/year; 470 GWh divided by 77.4 MW which is the 
total capacity of the three plants mentioned in this 
paragraph. Is this a reasonable figure for run-time? 


Yes. Data are based on BPC operation 
records. The schemes have a better water 
availability factor than the national average. It 
is different for Jhankre that has a lower run-
time because of a lack of water. 


Any reason why the power purchase costs (of EDM) 
cannot be stacked in the same figure and avoid 
unnecessary clarifications before and after this figure? 


 


The line is the difference between gross 
revenue and purchase cost, i.e. the surplus. 
The point made is that costs follow revenue, 
so economies of scale do not occur. 


……… 
As a background, the report refer to the State of the Art 
Study’s findings (page 8); “The assumption (in the 
Norwegian development cooperation policy and strategy, 
page 13) has been that increased production and supply of 
energy would support economic growth and that the 
economic outcomes later on would “trickle down” and 
reduces poverty and has other impacts on the standard of 
living of the inhabitants. Further, the State of the Art Study 
concludes “that reliable information on the results of 
power related assistance is weak, including the effects for 
national, regional and local economic development, on 
trade and industries, and for the population in general. 
More analyses and discussions are necessary in order 
to accept this conclusion and to use it as a background 
for the ”Evaluation of Norwegian Power-Related 
Assistance”.   


Reference to the State of the Art Study in 
connection with the evaluation report is 
misplaced. The evaluation has been asked to 
use it as background material, and an analysis 
of specific State of the Art Study statements 
has not been a part of the TOR of the 
evaluation. 


Detailed discussion on Norwegian assistance to cross 
border power trading should have been included.  On page 
29 the report states; “In Nepal, and as far as can be seen 


The evaluation covered the period form 1980 
to 2006. In this period, Norway did not get 
involved in power trading issues, except to an 
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in Angola and Uganda, the question of import/export of 
power, is not directly relevant in relation to Norwegian 
assistance”.  This is further discussed briefly in Annex 3 
page 59.   


The report does not give any clear answer to WHY this is 
not relevant and it does not at all mention the power trade 
seminar that was arranged 2 February 2007 by the 
Norwegian Embassy, Norad, Nordpool Consulting and 
NEA which was a huge success. ……… 


extent indirectly in the IPPAN support, which 
was not an intervention included. 
The report is quite clear about the political 
issues between India and Nepal, and as long as 
these are not moving towards a solution, 
which has not been the case during the period 
under review. So it was not relevant or 
prioritized by Norway. 


Development of the hydropower sector is in almost all 
developing countries plagued by large-scale corruption.  
This problem must be addressed. 


An attempt is made to include corruption in 
the report. However, the projects evaluated do 
not provide any clue that the problem has been 
addressed in any manner. 


More and better donor co-ordination is an issue that should 
have been discussed and highlighted in the report. 


The evaluation has reported on the evidence 
found, which was limited to Mozambique. 


Regional cooperation does also deserve more attention. 
SADC/SAPP is discussed on page 48 and 49,  but is 
excluded in “Recommendations”, page 58. 


There is no recommendation for two reasons: 
a) Major support to SAPP and power trade is 
currently provided by the U.S. and Sweden, 
and b) Norway has already initiated a new 
initiative in this area. 


On page 31 the report states; “In some situations, 
Norwegian assistance is seen as supporting Norwegian 
private sector interest more than the recipient country 
interest.  Such a situation arose when Norwegian investors 
negotiated the power purchase price for the Khimti HEP 
with the Nepal government” This is further elaborated in 
Annex 3.12 (page 57) where the review team has 
interviewed one of the participants present in the 
negotiations.  Where are the statements and interviews 
from the Norwegian investor?  Without balancing the 
viewpoints this statement is worthless.  What was the 
political situation in Nepal during contract negotiations, 
what kind of risks were involved, why is it so extremely 
difficult to attract private investors into hydropower 
investments? 


The evaluation has attempted to provide an 
account of the recipients view. The 
information source is a trustworthy one, and 
the outcome of the negotiations is well 
documented. Hence, basically there is no need 
to “hear the other side,” and the statement by 
the Nepali side is by no means worthless. 
The last question however, is well outside the 
scope of the present evaluation, but it deserves 
further research.  


The importance of economical, technical and 
environmental sustainable projects is one of the key factors 
to success.  This is not clearly stated in chapter 4.2 Success 
Factors and Constraints Causing Failure, page 29. 


This is considered to be a general statement of 
little value for learning. 
The final report elaborates more on this. 


Hydro Lab is listed as an example of a successful project 
even if it is not economical sustainable and still depended 
on development aid.  Considering the fact that Hydro Lab 
has been in operation since 1989, it is difficult to agree that 
this project is one of the most successful in Nepal. 


The evaluation does not use the formulation 
“one of the most successful in Nepal”. 
Sustainability is assessed critically in annex 3.  
The comment is not considered in report 
revision. 


…….. 
The report must be organised differently. The results must 
be assessed against the goals and strategies in place at the 
time of the interventions, and not give a general 
assessment of weather the projects have resulted in 
anything. One example is to consider Norad’s previous 
belief in “trickle-down” effects. 


Assessment against goals and strategies in 
place at the time has been done in the country 
annexes. 
In the main report, the report structure follows 
the TOR of the evaluation, and cannot be 
changed.  


The report must distinguish better between evaluation of 
the selected projects on one hand and what can be learned 
and recommendations on the other. 


This is improved in the final version 
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Our contacts tells us that the Cahora Bassa projects is 
controversial and has had a negative impact on shrimp-
fisheries should be mentioned. 


The evaluation has the same informal 
information. However, there is no connection 
between Norwegian assistance and Cahora 
Bassa, and the evaluation cannot step on this 
“hot turf” without mandate. 


……………… 
The Embassy was surprised to note that the evaluation has 
apparently not looked into rural electrification as an end in 
itself. The evaluation appears to conclude that the better 
off households benefit more from electrification than the 
poorest households, and therefore electrification has little 
value for the poorest households. 


It is indeed the case that measurable impact of 
electricity is smaller on poorer households 
than on better-off households, because the 
poor consume less. This does not mean that 
electrification has little value for the poorest 
households, and is not a conclusion drawn by 
the evaluation. 


The report seems to take an unnecessarily risk-averse 
stance – for instance in the Jhankre project where the 
KREC was the first electricity co-operative in the country. 
The report appears to imply that it was hasty to begin with 
the first one – should we always wait for “better times”?  


A risk-averse stance is not intended. The 
report merely points out the risk that exist 
with KREC. On the other hand, the evaluation 
commends Norway for the approach. 


This is further reflected in the recommendation to focus 
upon smaller projects and the upstream and the 
downstream benefits. …… Nepal will not be electrified, or 
have significant economic growth for that matter, through 
an endless series of 10 MW projects. 


As far as risk is concerned, there is much 
evidence that large projects bear larger risks, 
especially in terms of time delays and cost 
overrun. This has led to the present power 
shortage. The evaluation points out that risk 
when further pursuing large projects. 
A clarification is also needed: “smaller 
projects” refers to small size schemes. 
The second sentence is a debatable statement, 
as not all sector experts would agree. 
However, its elaboration may be outside the 
scope of this evaluation. 


The Embassy is today actively involved in promoting 
power trade with India, and strongly feels that this is an 
area that Norway should be involved in, not the least since 
Norway is one of the leading experts on power trade. The 
Embassy supports large-scale development and power-
trade based upon the increase in income from royalties for 
the government – income that at least potentially can go to 
fund additional efforts within in the social sectors and help 
promote long-term independence from aid for Nepal. We 
therefore disagree with the negative comment on page 29 
concerning power-trade. 


The final report has revised the referred 
section, without however, fully taking the 
embassy’s view, but making this other view 
clear. 


…This carries on into the recommendation that Norwegian 
assistance should be concentrated on small and medium-
sized projects and not large export-oriented projects, since 
export to India is, from the author’s point of view, 
dependant upon political agreement between India and 
Nepal. 


Political agreement between India and Nepal 
(on power trade) is a prerequisite, as it 
requires a bilateral agreement, or a mutual 
political statement that an agreement is not 
needed because electricity is treated as a 
common trade commodity. 


................... 
….In stead we would expect the team to discuss more the 
need for, and the possibility to attract private investors. 


An attempt is made in the revised version. 


P 6. Paragraph 2, “Although the exact course of 
events…..the civil war in Mozambique came to the fore”. 
What is the meaning with this paragraph? Further the 
report discusses the cold wars impact on the development 
in Africa, and the liberation of South Africa.., this 


The section has been revised. However, the 
evaluation is of the opinion that the situation 
in South Africa has been an important element 
in (political) support to Mozambique. 
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paragraph seem to carry no substantial importance, and is 
not important. 


The rural impact study in Gurue: 


One main consultant, assisted by 5 interviewers did a field 
visit of 20 days. 5 interviews X 20 days means that each 
interviewer did one interview per day. Why not more? (P 
18).  


The household survey was only a part of the 
field work. Much time was used visiting, 
public offices, schools, hospital, industries and 
businesses. 


….The following discussion on household profile should 
be checked with the on-going census soon to be finished.  


The evaluation will not have this possibility 
due to time constraints. However, such a study 
would be useful, and should be done when 
census data are available. 


…..  
1. Although small, Hydro Lab's sister company Hydro 
Consult Pvt Ltd (HCPL) -which is different from BPC 
Hydroconsult - is also one of the companies that are 
established with Norwegian Assistance (100%). It would 
be nice to have it mentioned, .... 


It was not included in “projects” evaluated, as 
applies also to a number of other interventions 


3. Under 4.4.: Should not Stakraft Anlegg/NCC be 
mentioned as one of the stakeholders, as they were the 
main contractor on Khimti? 


This was private sector Khimti 
implementation. Not Norwegian assistance 


4. Under "Sustainability of Infrastructure Projects", pg. 44 
It is written regarding Jhankre "The concept of a rural 
electric cooperative is as yet untested in Nepal" There are 
several RE coops in Nepal that has been operating for  
years. E.g. talk to Gopal Sanjel in South Lalitpur Rural 
Electrification Co-op. I guess they can tell you a littlebit 
about the sustainability aspects of their operation as well. 


…of a very different nature that came into 
being after KREC, and the respective 
chairmen are in contact. The statement, in our 
view is still valid. 


5. Figure 8, pg.45 Jhankre and Andi Khola are given a 
very high score when it comes to benefits for the poor, 
partly because of the good coverage of rural electrification. 
Why is RE counted as a positive impact for the poor when 
you in 6.2 argue that RE benefits for the poor are 
miniscule, and often negative in monetary terms? 


Has been edited. 


6. Under 6.5. Conclusions, you mention the information 
gap when it comes to the impact on poverty. This gap 
surely exists when it comes to RE etc, but there is no 
information gap when it comes to knowing how the poor 
can benefit from commercial hydropower projects: That is 
to give them access to the money stream; in other words to 
facilitate them in to ownership of the profitable 
hydropower projects. I see that as a consclusion from my 
learning in Nepal (and also when reading through your 
report): The benefits for the local poor from hydropower 
projects are usually intangible unless they actually become 
owners and enjoy the share dividends. Norway could 
advocate policy change in this area; to make it compulsary 
for commercial hydropower developers to dedicate  a 
certain amount of shares to local poor people. For this 
good modalities have to be developed. 


Agreed 


………. 
....We understand that marketing is an important tool for 
expanding the business in any kind of industry. However, 
what specific marketing you have been thinking is not very 
clear to me. As you know, our potential clients are present 


Have been thinking of the need for specific 
marketing expertise. 
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and potential hydropower developers and owners. Through 
our professional work and other means of information 
dissemination, the hydropower community in Nepal is 
fully aware of the services available and professional 
capacity. 


However, we have developed additional skills such as 
turbine efficiency measurement and sediment monitoring 
in power plants over the period of first phase of 
cooperation which has been filling up the gap created by 
lack of hydropower development activities. During last 
couple of years, we have been able to expand our activities 
to Bhutan and in India, particularly in the field of turbine 
efficiency measurement, sediment monitoring in power 
plants and training to the engineers and technician. We 
consider this as a step forward to be recognized in the 
region. We have also established contacts with some of the 
hydropower developers in Himachal and Uttaranchal states 
in India. 


Goes exactly in the right direction, but 
marketing expertise may still be needed. 


………  
Any statement (or even criticism) on electrification 
projects not globally being accepted as having an extensive 
basis in pure political motivation (ref. page 22 in the Final 
Report and the reference to “Causes for failure at page 30) 
proves a limited knowledge on policy, both in Norway and 
globally, for this kind of projects. In Norway extensive 
amounts have been used for this purpose and are still 
accepted in the deregulated Norwegian industry. 


The evaluation does not make a value 
judgment, but finds it important to identify the 
true motives and justification for projects as 
political, to put economic justification also 
provided in those projects  into perspective.  


I’ll find it a bit strange that the perspective of private 
sector involvement has not been discussed as seen from 
Mozambique. All major transmission projects being 
discussed and even implemented in Mozambique after 
2000 (Motraco, Corridor Sands, supply to the Moma 
mining project) has been characterised by extensive 
involvement of the private sector. The same goes for new 
generation projects (e.g. the Mpanda Uncua project, the 
Massingir hydro project, the Moatise coal fired project and 
the new big gas fired power plant project related to the 
Pande gas resources). 


Agreed, but these projects have no connection 
to Norwegian assistance, except for the 
advisory of NVE to DNE and the Ministry in 
connection with project agreements. Hence, 
there has been no purpose of the evaluation to 
look into these projects, or private sector 
involvement in general.  
The Mpanda Uncua (Mphanda Nkuwa) is 
different. It has been addressed in the 
evaluation. 


The involvement of Norwegian public institutions is not 
necessarily a pre-requisite for Norwegian financial support 
(as stated under section 4.4.5 at page 39). In case of NVE 
the most typical basis for this involvement has been that 
the appropriate institutions in the countries explicitly have 
requested support from NVE! 


The paragraph is misread: It says that the 
engagement of public sector institutions 
depends on Norwegian funding. This is 
correct even when recipient institutions 
request the support.  


I find that the conclusion made at page 44 in relation to the 
efficiency of the support to MIREME definitely would 
need to be amended as the evaluators demonstrably do not 
have a proper information on the outcome of the support 
(e.g. in relation to the development of a complete set of 
regulations and the advisory services provided to the 
various licensing projects). 


Efficiency is calculated as output divided by 
input. The outcomes referred to are reflected 
in effectiveness and relevance scores. 
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Introduction 
This is a report based on field studies conducted in Nepal in 2007 to evaluate the impact of electricity 
and other related projects financed by Norway on the socio-economic conditions in the project area. 
The Andhi Khola Hydro Electric and Rural Electrification Project (AHREP) and Jhimruk Rural 
Electrification Project (JHEREP) were selected as the case studies. AHREP is the electrification 
project within the broader rural development project, Andhi Khola Project (AKP). While the latter was 
a longer term multi-sector project of United Mission to Nepal (UMN), and largely falls outside the 
scope of the present evaluation, the AHREP together with JHEREP (both financed by Norway) are the 
subjects of study and evaluation. In addition, Norway participated in financing another project in 
Andhi Khola of UMN, which was in the form of literacy classes for women, health and sanitation like 
toilet construction and entrepreneurial training. The household survey will include data that shows 
some of the effects of this broader project. In general, data collected represent a compound impact 
from interventions of the AKP, the AHREP, and other developments, such as increased out-migration 
and further division of land, split up among family members becoming adults and inheriting the land. 
Therefore, the question of attribution can only partly be answered.   


A5.1  Andhi Khola Field Study 
A5.1.1 Study design and method 
The field study in Andi Khola followed various methods in order to verify the information. Both 
qualitative and quantitative information was collected.  The study comprised two main methods: PRA 
(Participatory Rapid Appraisals) and a household survey. Under PRA, data collecting techniques 
included discussions with various stakeholders such as development offices at the district and local 
level, health offices, education offices, police posts, politicians, women’s groups, local teachers, 
members of VDCs (administrative/political units), users of irrigation facilities and farmers’ groups. 
The evaluation team also went for walks with local people, conducted time-line surveys with 
individual households, and detailed account of change at a few individual households were collected 
as illustrative case studies. A discussion with industrialists was also held and a few representative 
industries were also surveyed using a checklists, which had been prepared before going to the field.  


For the household survey, about 4-5 % of households in two selected areas/VDCs were chosen as a 
sample. Two previous studies in the Andhi Khola had been conducted in 1981 and 1993, respectively, 
and both covered the VDCs of Jagatri Devi and Tulsi Bhanjyang. Due to the baseline data these earlier 
studies provide today, the same VDCs were selected also in the present study. There are in total 35 
VDCs in the Andhi Khola area. Jagatri Devi (JD) and Tulsi Bhanjyang (TB) were initially selected (in 
1981) because they constituted areas close to the location for the power station. The number of 
households in the two VDCs was 1,442 in 1981 and 1,881 in 1993. According to a household 
population census survey in 2001, the number of households had increased to 2,392, distributed on 
1,551 households (population = 7,934; average household size=5.1 members) in JD and 841 
(population = 4652; average household size = 5.5 members) in TB, respectively. Compared to 1993, 
this represents an annual growth of 3%. In 1981, a 10 % sample size had been selected, which implied 
a sample size of 145. This was a stratified sample to obtain spread in geographic location and caste 
line (all wards and castes were represented). Firstly, the sample size for the wards was determined on a 
proportionate basis and then all castes were represented on a proportionate basis and in a way so as to 
include all castes. The analysis was to a considerable extent focused on caste category. In 1993 survey, 
the same method was followed, but emphasis was more put on so called „wealth categories“ (based on 
land holding and/or food self-sufficiency) than on caste. The 1993 survey covered 92% of the 
households who had been included in the 1981 survey which meant that 134 household from the 1981 
survey were also included in 1993. This formed 7.2% of the household population in 1993.  


In the present (2007) survey, 120 households were selected; 80 from JD and 40 from TB. Disregarding 
population growth since 2001, this implies that a 5 % sample size has been selected in each of the two 
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VDCs. If an annual growth of 3% is accounted for, the sample sizes constitute 4.5% in Jagatri Devi 
and 4.1% in Tulsi Bhanjyang, respectively.1 The sample was limited due to constraints of time and 
resources, but together with the availability of  base line studies and additional, qualitative data 
collected (described above), the study has produced sufficient data to be able to analyse the situation.  


With regard to the overall electrification of Butwal Power Company (BPC) in Andhi Khola and the 
selected households in the survey, a clarification needs to be made. According to consumer data 
obtained from BPC2, the electrification area includes 35 VDCs with a total of 176 wards. The number 
of domestic connections is 20,146 plus 256 other connections. This represents 98% of all households 
in the area considered electrified. None of the non-electrified households was included in the sample. 
The household sample of 120 therefore is only about 0.6% of the total. In terms of administrative 
units, the sample is drawn from 9% of the total number of electrified wards. The sample size is 
therefore not statistically valid for the whole population. 


We tried to recover the households who had been interviewed in 1993, but were able to identify only 
15 of them with full certainty. In addition to the main researchers, other people who had helped in 
conducting the previous surveys were engaged for the interviews. Of them, Netra Aryal was still 
working in BPC. He had not taken part in the 1981 survey, but in 1993, he assisted Kamal who had 
also done the survey in 1981. Netra could not remember which households had been included in 1993 
because he had been regularly visiting the households as a meter reader and did not know if he had 
visited them in relation to the survey of 1993 or for other purposes. Also, a few households which he 
did remember had moved, apparently due to divisions of property, due to the opening of the road or 
for other reasons. In many cases, households were found to have moved to the area close to the road. 
The 15 households who Netra identified as having been surveyed in 1993 also confirmed their 
participation at the time. Other households included in the present study were not sure whether they 
had been interviewed also in 1993 because so many surveys have been undertaken in recent years.  


The 1993 survey realized that caste as an indicator of wealth is not satisfactory because some of the 
higher caste households are as poor as lower caste households. Therefore, it moves away from caste to 
‘land holding’ as an indicator with the assumption that land is still an important asset and that people 
would like to invest in it. But it also realizes the importance of the type of land people keep, and uses 
instead ‘grain production per capita’ as the indicator for the grouping of households as proxy to wealth 
status.  This, in turn, is converted to ‘food self sufficiency’ (FSS) of households. Therefore the criteria 
for measuring wealth mentioned in the 1993 survey are: Rich (FSS always more than 12 months), 
Medium (FSS 6-12 months), Poor (2-6 months) and very poor (less than 2 months).  


Today, however, land holding has become small for all and only a few can fulfil their food 
requirement based on their own production. Therefore, the importance of land holding has declined. 
Moreover, non-farm opportunities are more remunerative and people tend to move towards these to an 
increasing extent. Out-migration is one of the results. The Nepal Living Standard Survey II, conducted 
by the World Bank and CBS in 2003-04, came to the conclusion that those able to move on to non-
farm activities, especially through migration, are able to escape from poverty. According to the WB 
report, this shift has helped reducing the poverty level from 42 % to 31 % during a period of eight 
years. The other contributing factor for the reduction in poverty was said to be a shift towards urban-
based employment where wages are higher. The 1993 report mentions that people tended to migrate 
from the villages to Galyang, that is, the road side. Today, people appear to increasingly focus on 
urban activities and other non-farm activities. This leads to further migration of cash earning families 
either to urban areas or to the road side.  


                                                      


 
1 Given that there is 3% annual growth and that this is equally distributed, the number of households in the 
beginning of 2007 would be 1.797 households in Jagatri Devi and 974 in Jagatri Devi, thus 2.771 in total for the 
two VDCs. Here, we assume that the growth in households is identical in JD and TB, which might not be the 
case. 
2 Excel file  Doc. No.: BPC/F/DIS/AHC/06/00  
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In sum, the evaluation team saw a need to revise the type of indicators that may be used for measuring 
and categorizing wealth among the population today. To obtain a realistic picture, and one that is in 
line with people’s own perceptions of what wealth constitutes today, a ‘wealth ranking’ exercise was 
done to identify the different households and their level of wealth. The exercise, including the criteria 
for wealth that were elaborated, are described as follows: 


Once in the field, we obtained lists of all the households (as listed in the name of household head, who 
in this area is normally a man) living in the villages3, specified according to their location (in all the 16 
wards of the two VDCs). It had been anticipated that these lists would be available from the VDC 
offices, but in the field, this turned out to be impossible. The offices of these VDCs had just opened 
one month before they were visited. The new political climate leading to the inclusion of the rebel 
party in the government had created an environment for the opening of the offices. However, they 
were left without any documents because these had been burned down during the conflict. As a result, 
a list of customers obtained from Butwal Power Company (BPC) was used for identifying the 
households. In a few locations, the list was prepared by the help of key informants.   


Once the total list of household heads was prepared, we gave it to three people (key informants who 
were found to be aware of the general situation in the village). These were all men, each belonging to 
the Brahmin, Chettri and Magar caste respectively. These people were considered to have good 
familiarity of the village situation and of the households. As men are considered to have more 
knowledge of the situation outside the household, they were to be considered as key informants. We 
asked them to rank the wealth of each household by sitting together and reaching consensus based on 
their own perceptions of what is important in determining wealth. They were asked to divide people 
into four groups – rich, medium, poor and very poor. Later on, they were also asked what 
considerations they had made for the categorization. The criteria were based on a combination of 
people’s level and type of income (temporary or permanent job in Nepal or abroad), nature of job in 
general, farming activities (irrigated khet (lowland), paddy land), business success and the households’ 
range and types of assets. They considered that a wealthy household would have income to fulfil 
adequate food (good quality rice) consumption through out the year and have some extra income for 
sending children to boarding school and good college and have some adequate property (like land, 
house and other assets) for sustaining expenditure. According to a rough calculation, this would 
amount to some NPR 175,000 income for the family in a year (for a family of 7 members), i.e. USD 
0.97/day, capita) and about 20 ropani good (khet) land and a good house.    A medium household 
would be able to fulfil food requirements adequately and have income to send children to school and 
local college and have some assets (about 10-20 ropani land, and a medium type of house). In terms of 
income, this household would have about NPR 80,000 to 175,000 a year (for a family of 7 persons), 
i.e. a minimum of USD 0.45/day, capita. A poor household would have a hard time to feed the family 
adequately and will be able to send the children to only local government schools. It typically would 
have 5 to 10 ropani land, mainly dry land, and a small house. Its (for 7 members) income would be 
about NPR, 50,000 to 80,000 in a year, i.e. a minimum of USD 0.28/day, capita. A very poor 
household would have a very hard time to fulfil the food requirement of the family, and its members 
are malnourished because of inadequate food consumption. Even though children of this household 
sometimes attend local government school, they would have dropped out soon. It has a sort of hut for 
housing, and less than 5 ropani of dry land. Its annual income would be less than NPR 50,000 (for a 
family of 7 members), i.e. less than USD 0.28/day, capita4.    


                                                      


 
3 Villages are roughly equivalent to wards, but not always. 
4 Conversion done at NPR 70 per USD. 
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Table A5.1- 1: Characteristics of wealth ranks 


Group Income 
estimate 


(USD/day) 


Land holding (ha) ni=non-
irrigated irr=irrigated 


Food self 
sufficiency 


Dwelling, house type 


Very 
poor <0.28 <0.25, ni Very low Thatched hut, often 


single room 


Poor >0.28, <0.45 ~0.35, ni Low Small house 


Medium > 0.45 <0.75, irr Fully sufficient Adequate house 


Wealthy ~1,0 >1 ha, irr Surplus Good quality house, 
often multi-storey 


Note: Incomes are estimated on a cash basis, own food consumption is not included. The same classification is 
applied in the Jhimruk study. 


Even though categorization was done by the key informants, they had no influence on which 
households to be surveyed. It was done randomly after the categorization and with a view to represent 
diverse (caste) groups in the sample.  A proportionate sample of households was taken from each 
wealth group. In addition, the selection implied that all 16 wards were represented to obtain 
geographical spread in the sample. While conducting the interview, it was emphasized that both 
household head (mostly male) and the spouse sit together for answering the questions. There were four 
interviewers for the survey and two of them were female having experience of the rural life. In the 
evening of the same day, each questionnaire was reviewed and if there were some inconsistencies and 
queries, repeat survey was also done.   


In Andhi Khola, the preliminary discussions revealed that there is a significant difference in the use of 
electricity and its impact on enterprises in Galyang (road side) and in the non-Galyang area5. This was 
also a major finding in another study6. Considering this fact, it was thought important to allow for 
separate analyses of the ‘semi-urban’ (i.e., Galyang) and the rural areas, respectively. At the same 
time, it should be noted that the boundary between semi-urban and rural is not always clear. When 
deciding on how many households to pick from each type of area, a sample of more than 30 
households was considered necessary in order to analyse the material. A relatively slightly larger 
sample size (6.5 %, that is, 35 households out of 543) was therefore selected in Galyang to facilitate 
this type of analysis. In the non-Galyang area, the number of households is 1.849, thus the rural 
sample of 85 represents    4.6% of the population in question. As a result, explicit poverty aspects tend 
to be under represented, as there are more poor in the sample representing a smaller share of the total 
population.  


A5.1.2 The Project 
Andhi Khola is located in southern part of Syangja district in central Nepal. It is located almost at the 
middle point (80 km) between the two major towns of Nepal; Pokhara and Butwal. The Syangja 
district is considered to have the highest population density per unit area (273 people/km2) and the 
highest level of out-migration in the country. The project area covers the area south of Andhi Khola 
(river) and north of Kali Gandaki (big river). These two rivers are separated by a ridge. Siddhartha 
Highway cuts through the ridge at Galyang Bhanjyang, the main bazaar in the area (earlier labelled 
road side). The Andhi Khola Project (AKP) which was implemented here from 1982-1996 was an 
‘integrated rural project’ consisting of a hydro-electric plant, a rural electrification programme, 
irrigation, reforestation and erosion control, and development of agricultural and employment 
opportunities in the area. The main intervention under study (AHREP, financed by Norway) formed a 
substantial part of the AKP and covered the construction of the hydro-plant, rural electrification and 
                                                      


 
5 This represented mainly the ward 8 of JD VDC and part of ward 8 of TB VDC. The data was obtained from the 
rough estimates from the respective VDC offices.   
6 Dale L. Nafziger, A Synopsis of domestic-sector impacts at the Andhi Khola project, Kathmandu 1994 
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the irrigation scheme. The irrigation scheme was developed with the participation of people. The 
hydro-plant was in operation since 1992 and from 1994 electricity has been supplied to the area. The 
notions „before the project“ and „after the project“ to be used in the evaluation thus refer, respectively, 
to the years 1993/1994 (before electricity became available) and 2007 (13 years after electricity’s 
introduction in the area). 


In addition to AHREP, as mentioned, Norway has co-financed another intervention in Andhi Khola in 
the form of literacy classes for women, health and sanitation like toilet construction and 
entrepreneurial training (under AKP, Norway was one among several donors, but the project was 
mainly financed by the UMN).  


Taking the two mentioned VDCs as a subject of study in this evaluation implies that we include 
households who have been affected by the Norwegian financed projects. In the following, we label the 
Norwegian interventions under study as „the project“ for reasons of language. The results of AHREP 
will receive most attention, but the project on literacy, health, sanitation and entrepreneurial training 
will also be taken into account, as it provided services that in combination with electricity and 
irrigation have become considerably improved.  As noticed in the introduction to this Annex, other 
interventions and developments have also had effect in the area, thus the question of attribution is 
challenging. The analysis is nevertheless done in a way so as to highlight the impact of the two 
specific interventions under study. 


[Note: Data for 1981 and 1993 are from the respective base line studies. Data for 2007 have been 
collected within  the present study. 1994 represents the year of electrification, and, as mentioned, 
1993/1994 was used as the year(s) of reference when people were asked to state the situation before 
the ’project’, as they recall it. This method, of asking people about their situation in the past, has 
obvious weaknesses as people’s claims cannot be confirmed by observation. There are many factors 
that may influence people’s statements; for example, their memory is selective and they may have a 
concern for underlining the project’s success vis a vis the interviewer (or vice versa). Nevertheless, 
when results are used carefully, and given that the questions were addressed to a substantial number of 
respondents, they have value, both in terms of indicating actual changes as well as in terms of grasping 
how people qualitatively perceive the changes in question (during the successive parts of the 
interviews). We thus base the findings on a mix of quantitative and qualitative data. When possible, 
results were also verified by triangulation, such as evaluating people’s responses in relation to data 
obtained from other sources. 2006 is the year when the project was completed.]. 


The sample survey shows that the average family size is increasing, and it has grown by 13 % during a 
period of 25 years – from 1981 to 2007 (Table A5.1- 2). In 1981, the proportion of the female 
population was slightly higher (than that of men), but it declined in 1993 and in 2007. The number of 
children below 5 years (per family) has also been declining. The number of children from 5-15 years 
increased from 1981 to 1993, but had declined in 2007. The numbers of adults have increased in all 
these periods.  


Most households in the study area expressed that they have been the traditional residents in the project 
area. Only 9 households (7.5 per cent) expressed that they had moved to the study area during the 
years after electrification. When asked to state the situation before the project, they referred to their 
way of living wherever the household had been located at that time. This approximation as to 
describing past conditions in the area under study is not reflected in the data and analysis to be 
presented and thus constitutes a limitation that has been unavoidable due to time constrains. In return, 
we consider the inclusion of these households to provide the study with valuable information. Access 
to ‘power’ was considered as a prime reason for movement to the project area. The other reason which 
came up as a main reason included marriage. Two households also said they had moved to the project 
area because of other, direct benefits from the project. These households were from the neighbouring 
villages, which had also been affected by the project in a wider context. They were not treated 
differently than other traditional residents in the study area, and their situation before the project was 
also taken into account.  


The project area consists of both hill slopes and valleys, but a major part of the area is the hill slope. 
Socially, this area is a mixed area consisting of Brahmins, Chettris, Magars, Newars and Dalits (the 
low caste in the Hindu caste hierarchy which earlier used to perform specified tasks like tailoring, 
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leather work, iron-smiting, cleaning). Dalits are usually the poor and social disadvantaged groups of 
people and they were (still are) considered untouchable by higher castes. Magars is a non-Hindu group 
and is one of the 59 indigenous peoples or ‘janajatis’ in the country.    


There were three main types of services provided by the project. Hydro-power plant construction, 
rural electrification, and irrigation.  Electrification from the hydro power plant supplies more than 
20.000 consumers, while irrigation provides about 300 lit/sec water in winter months and 688 lit/sec in 
monsoon season, which helps to irrigate 300 ha of farm land. A water users association called Andhi 
Khola Water Users Association (AKWUA) has been set up, which was also instrumental in the 
construction of irrigation channels. Those involved in the construction obtained shares in water rights 
and they now get water based on those shares7. Some surplus land (about 300 ropani or 15 ha) was 
also pooled together from the large land holders after paying nominal price (NPR 1.600 – 1.800), 
which was then sold to poor people at about the same price and as loan without interest but to be paid 
in 10 years.  


A5.1.3  Family status of respondents 
Table A5.1- 2: Demographic features in Andhi Khola (n=120). 


 1981 (n=145) 1993 (n=134) 2007 (n=120) 


Family Size (members) 6.90 7.30 7.81 
Female members 3.50 3.60 3.84 
Male members 3.40 3.70 3.92 
Children 5-15 yr 1.69 1.90 1.78 
Children Below 5 yr 1.1 0.91 0.79 
Total Adult members 4.11 4.49 5.28 


A5.1.3.1 Caste Composition: 
In Andhi Khola, Brahmins (45.83 %), Magar (29.2 %), Newar (13.3 %) and Dalits (8.33 %) were the 
major groups of people in the sample in 2007. The caste composition of the sample households as 
described above corresponds to the total caste composition of the VDCs studied as obtained from the 
VDC sources.   


Table Table A5.1- 3 shows that the caste composition in the Andhi Khola has been relatively stable 
over the years, although, with respect to Brahmins and Magars there has been a slight decrease since 
1993. Conversely, the proportion of Newars has increased and Chettris (4 households) appear to have 
established themselves in the area for the first time.  


                                                      


 
7 There are about 25.000 shares in total. A share would get a wet season maximum of 0.027 l/sec water., and 
about half of this in the dry season. A person could get at the most 4 shares and a family could get at the most 28 
shares.  
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Table A5.1- 3: Caste composition in the Andhi Khola 


  1981 1993 2007 
  HH count % HH count % HH count % 
Brahmin 71 49 67 50 55 46 
Chettri - - - - 4 3 
Dalit 10 7 10 7 10 8 
Magar 49 34 48 36 35 29 
Newar 15 10 9 7 16 13 
Total 145 100 134 100 120 100 


A5.1.3.2 Variation in wealth among households: 
Given that the perceived relevant indicators for measuring wealth have shifted from food 
production/self sufficiency (1993) to a mix of indicators in 2007, it is not  possible to conclude with 
certainty that poverty (lack of wealth) is on the decline in absolute terms. However, there are several 
indications that the project together with other developments have contributed to reducing poverty in 
the area (see below). What may be concluded from the present survey is that differences in affluence 
are perceived to be less in 2007 compared to the picture provided by earlier studies (although distinct 
indicators were used at different points in time, as mentioned, and this constitutes a condition for the 
analysis to follow). We acknowledge the important role played by the three key informants in defining 
criteria for wealth and identifying all households according to the four wealth categories. 
Nevertheless, as informed citizens with insight in the situation of each household, their ranking is 
considered particularly valuable. For example, given that people’s level of assets is an indication of 
wealth, a sign of the relevance of their categories will appear below when we present changes in house 
building techniques. Here those defined as „rich“ are found to possess houses of better quality than 
what poorer groups keep (see above in the methodology for how households were categorized by key 
informants). In addition to the assets people possess, the criteria are based on people’s access to land, 
level of food consumption and income, ability to send children to school and other factors, as 
mentioned. 


An alternative to the chosen approach would have been to select one single variable to measure wealth 
in each family, but this could easily have excluded other relevant criteria. A third (and ideal) option, 
would have been to first locally develop a range of criteria and then measure all these in every 
household. This, however, would have required far more resources than what has been available in the 
present study. 


Table A5.1- 4 shows that in the years between 1981 and 1993, the differences in people’s level of 
wealth increased. In this period, the percentage of poor and middle class households declined, but 
those of very poor and rich increased. Economic disparity was generally growing. However, in 2007, 
the proportion of poor and very poor households is perceived to be far less (37%) compared to 58% 
in1993. The groups considered as rich and middle class now constitute more than 60% of households 
(as compared to 42% in 1993). It is reason to believe that these signs of reduced poverty are linked to 
the projects in question. As will be discussed later, irrigation, electricity, combined with other 
opportunities like employment in the project, the establishment of new enterprises, trade and 
migration, and improved water supply and health services (including their positive effect on people’s 
time use) seem to have provided households with the ability to improve their material living 
conditions. Access to electricity affects several of these changes. The increased accessibility and 
availability of transport and educational facilities also affects the development in a positive direction.  
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Table A5.1- 4: Distribution (%) of households in Andhi Khola according to wealth rank 


 1981 (n=145) 1993 (n=134) 2007 (n=120) HH population in the list for wealth 
ranking prepared in 2007 (n=2400) 


Rich 9.7 14.2 30.0 29.0 
Medium 36.5 27.6 33.3 34.0 
Poor 41.8 39.5 31.7 32.0 
Very Poor 11.9 18.6 5.0 5.0 


Note: The wealth categories used in 1993 were applied also on the 1981 data and were defined as follows: Rich: 
More than 100 pathi/capita/annum (always more than 12 months grain supply from own land). Middle: 40-100 
pathi/capita/annum (6-12 months grain supply). Poor: 13-14 pathi/capita/annum (2-6 months grain supply). 
Poorest: 0-13 pathi/capita/annum (less than 2 months grain supply). Criteria for wealth categories in 2007, and 
the reasons and possible implications of changing the criteria, have been accounted for. See methodology for 
how key informants defined wealth categories in 2007, which reflect not only land, but also other income 
sources, ability to send children to schools, house quality, and sustainability of income. 


The question is who benefited most. An attempt has been made to analyze this according to caste 
status. There is a general claim in Nepali literature that Brahmins and Chettris benefit most from 
development projects. Also in the 1993 report, it was claimed that these groups get more benefits from 
the project.  


Table A5.1- 5: Distribution of wealth rank (% households) according to caste status in Andhi Khola 


 Brahmins/Chettri Magars Newars Dalits 
1981     
Rich (n=14) 19 0 0 0 
Middle (n=53) 48 27 22 20 
Poor (n=61 27 60 67 30 
Very Poor (n=17) 6 13 11 50 
1993     
Rich (n=19) 25 4 0 0 
Middle (n=37) 31 29 22 0 
Poor (n=53) 31 44 78 40 
Very Poor (n=25) 12 23 0 60 
2007     
Rich (n=36) 32 15 35 8 
Middle (n=40) 36 25 53 27 
Poor (n=38) 24 23 12 65 
Very Poor (n=6) 2 13 0 8 


Table A5.1- 5 shows that a larger proportion of Brahmin/Chettri and Newars are wealthier than 
Magars or Dalits. But from 1993 to 2007, the benefits have also been directed to Dalits and Magars, 
despite the fact that they still form the majority of those belonging to poor and very poor class. In this 
Table, Chettri group is lumped together with Brahmins to make it comparable with 1981 and 1993. In 
these surveys, Chettri group was not represented and Newar group was under represented.  


A5.1.3.3 Physical assets owned 
The physical assets studied include houses and other common assets that people add as their income 
increases. The housing quality as studied here by house walls and roof types clearly indicates that 
people’s living conditions have improved after the time of the project (1993/94). Several factors 
strengthen the validity of the data collected as to how people described the situation in the past: The 
concrete nature of such changes (easy to remember), their public visibility (other people may 
confirm/question people’s responses) and the significance of houses as people perceive it (the quality 
of houses is important to people themselves, thus changes are likely to be remembered), are all factors 
that strengthen the validity of data collected also as to the situation before. (The same applies for 
reports of people’s other possessions in the past, to be given below.) Table A5.1- 6 shows that for 
walls, brick and RCC have replaced mud and stone to a considerable extent. The proportion of walls 
made by mud and stone has decreased by 20%. In the roofs, many more households now use zinc 
(CGI) sheet and RCC slab. About 40% of households  said they have changed from thatched roofs to 
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these other roof types after the project. CGI and RCC slab (and tile/slate) are more expensive to 
purchase than thatched roofs made of tree leaves, but they are considered to last for longer and be of 
better quality. These changes in housing techniques are considered as improvements in people’s living 
standard and as linked to the project and other developments (see below).    


Table A5.1- 6: Distribution of households (%) according to house wall and roof types in Andhi Khola  


 House-wall Roof-type 
 Brick Mud 


and 
stone 


RCC W/board Other Tile/slate CGI 
sheet 


Thatch RCC 
slab 


Other 


Before 
(n=120) 


9 87 1 1 2 4 35 56 3 2 


After 
(n=120) 


22 67 10 0 1 3 54 17 26 0 


Table A5.1- 7: Households (%) according to house features and wealth rank in Andhi Khola 


 House-wall Roof-type 


 Brick Mud & 
stone 


RCC Board Other Tile/ 
slate 


CGI Thatch RCC 
slab 


Other 


Before           


 Rich (n=36) 19 77 4 0 0 4 50 31 12 4 


Medium 
(n=40) 


7 89 0 2 0 7 39 50 45 0 


Poor (n=38) 4 96 0 0 0 4 21 75 0 0 


Very poor 
(n=6) 


9 82 0 9 0 0 27 75 0 0 


After           


 Rich (n=36) 42 44 14 0 0 3 45 3 50 0 


Medium 
(n=40) 


15 75 7 3 0 5 73 5 18 0 


Poor (n=38) 11 76 11 0 3 4 21 75 0 0 


Very poor 
(n=6) 


9 82 0 0 0 0 27 73 0 0 


Table A5.1- 7 shows that wall and roof types are not only correlated to the ‘before and after’ situation, 
thus the coming of the project, but also to people’s ‘wealth status’. This is not surprising, given that 
their level and types of assets were among the criteria from which the wealth ranking was made.  The 
information is nevertheless useful. The general shift after the project from mud and stone wall to brick 
and RCC wall is not evenly distributed, as expected. Proportionately more rich households (as defined 
today by the study’s criteria) have shifted to RCC roof and CGI sheet than groups today defined as 
less affluent. Among the „rich“, 33% have abandoned the mud and stone walls (although 44% among 
them still keep this) and only 3% today have thatched roof. The material changes in question have 
certainly required a substantial income. The most important factor here is that the wealthier have 
earned money on farming due to irrigation and increased production (see below). They also sell food-
grains, vegetables and milk, and have other types of income. The increased income has been partly 
transferred to house construction. The case studies clearly show this. The employment opportunities 
within the project and outside in the bazaar area have also benefited a few of them. There is also a 
tendency to out-migrate and earn remittances. The case study show this, and it is also likely that 
remittance income has been diverted to house improvement. This is so because the improved food 
security (caused by increased production) have provided less demand for people to use remittances for 
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nutrition purposes. It is also worth noting that also among the less affluent groups today, there have 
been some changes in building techniques down to the group defined as „poor“. But for the „very 
poor“, there has not been much change. .   


Ownership to other assets has also increased after the project. Electrical appliances will be treated 
below. In Table A5.1- 8 we see that 15 % of all households today keep a motorbike, whereas only 2% 
say they did so before the project. There have also been increases in people’s acquisitions of water 
storage tanks, private cars, buses and trucks. These shifts have mainly  taken place in the semi-urban 
area, but motorbikes are becoming increasingly in use also in rural areas. 


Table A5.1- 8: Distribution (%) of ownership to transport vehicles and water storage tanks  


Before the project After (2007) 
Other Assets Semi-urban 


(n=35) Rural (n=85) Total 
(n=120) 


Semi-urban 
(n=35) Rural (n=85) Total 


(n=120) 
Bicycle 6 0 2 11 2 5 


Motorbike 6 0 2 29 9 15 


Power Tiller 0 0 0 3 0 1 


Private Car 3 - 1 11 0 3 


Truck/bus 3 1 2 11 1 4 


Water 
storage tank 9 1 3 37 5 14 


Two major changes before and after the project are important: The increase in motor cycle ownership 
and water storage tank. This change is more marked in semi-urban area as compared to rural area. The 
increase in vehicle is caused by increase in business and industries for which availability of electricity 
is also important. The increase in production and income due to irrigation is also translated into 
purchase of motorcycle. The urban houses in the bazaar area require a water tank, and thus their 
number has increased. Here, electricity is used for providing pump pressure to fill roof-top tanks (done 
by the town’s water utility). Before the project in question, there were no electrified water pumps.   


A5.1.3.4 Social assets 
A major form of social assets in this region has been the kinship obligations and community co-
operation; in short, people’s informal networks. There are traditional as well as newly formed 
organizations of people for mutual co-operation. The project appears to have created some of these 
new organizations and thus increased people’s social assets, which also have and educational and 
economical impact. For example, when the AKP started adult education for women, women’s groups 
were formed. The classes were held in the evening. Now there are women groups in most of the 
communities. They organize regular meetings and do social works. Some of them were also reported 
to organize saving and credit groups. Other groups established in relation to the project include 
irrigation groups, such as the Andhi Khola Water Users Association (AKWUA) and its sub-
committees. There are farmers groups as well. They were also seen to organize saving and credit 
functions. There are also organizations of electricity users. This is especially so in Andhi Khola, where 
individual households pay electricity bill directly to the user groups, which pay the lump sum 
electricity bill to BPC. Community forestry groups are other organizations that are playing significant 
roles in social interactions.  


A5.1.3.5 Water and sanitation 
In 1981, there was no piped water in the two VDCs in question (see Table A5.1- 9). In 1993, 37 % 
households had access to piped water. Since then, the supply of drinking water has continued to 
improve. In rural areas, various water schemes have provided the majority of households with piped, 
gravity fed drinking water. In the semi-urban area (through the municipality’s water supply), 
electricity is used for running water pumps that supply a large proportion of the population with 
drinking water. In 2007, 70 % households (overall) had access to piped water.  
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This general improvement in access to drinking water is mainly caused by other parts of the AKP than 
the Norway supported AHREP under evaluation. However, the availability and use of electricity for 
water pumps in the semi-urban area has clearly contributed to improving the distribution of water. The 
improvement in this realm can thus partly be attributed to the project under evaluation. Our findings 
here support the claim that successful development of public services depends on efforts related to 
several types of infrastructure and not only one.  


The following data point to some of the other effects of the AKP: In 1981, no households had a toilet. 
In 1993, 77 % households had their own toilet (generally a water seal latrine) and in 2007, 87 % 
households had a toilet. Based on what respondents recalled, 4 % said they used to have a bathroom 
(toilet within the house) at the time before the electrification project. 46 % said they used to have a 
latrine. Today, 36 % have bathroom and 51 % have latrine.  


In sum, positive changes have taken place in terms of access to drinking water and sanitary facilities. 
The Norwegian intervention under evaluation has contributed to people’s improved access to drinking 
water in the semi-urban area. However, without other interventions focusing specifically on providing 
water infrastructure (also partly supported by Norway), this would not have been the case. It is clear 
that in combination, electricity and other efforts bring important improvements. 


Table A5.1- 9: Access to drinking water and sanitation facility (% households) 


 1981 (n=145) 1993 (n=134)  2007 (n=120) 
Piped water 0 37 70 
Reliable water 0 36 70 
Toilet 0 77 87 


The sources of drinking water before the project were: water storage tank (3 %), spring/river/lake (50 
%), dug well (23 %), tube well (3 %), public fountain (25%), and private tap (6 %).  After the project, 
the same figures were, respectively, 14 %, 29 %, 21 %, 2 %, 44 %, and 26 %. Here, the households 
with access to public fountains and/or private taps in 2007 represent the 70 % who have access to 
piped water (see above). Households were not found to use individual pumps for drinking water. Only 
one household (of 120) was reported to use a manual pump before the project and now no one 
reported to do so.  


The increased use (11% points) of storage tanks was also noted in Table A5.1- 8 and implies that the 
owners become less dependent on public supply and variations thereof. We also see that there has 
been a reduction (from 50% to 29%, that is, about 20% points) in the number of people relying on 
spring/river/lake water and a dramatic increase in the use of public fountains (from 25% to 44%) and 
private taps (from 6% to 26%). This shift in water supply means that the quality of water has 
improved. In contrast to the river/lake water, water from pipes, fountains and taps deliver water from 
protected sources. The evaluation has not conducted physical tests (neither did the 1981 and 1993 
surveys), but there is reason to conclude that both the access and quality of water has been improved 
through the project. It was commonly reported that problems of diarrhoea, dysentery and intestinal 
worms were extremely high in the past. This problem has been reduced now. This supports the claim 
that drinking water quality has improved. As noted above, this can for the semi-urban area partly be 
contributed to the arrival of electricity. We also see that what people perceive as ‘reliable’ water 
supply correlates with the occurrence of piped technology. 


Table A5.1- 10: Time to collect drinking water (% households) 
(Numbers do not add up exactly to 100 because of the rounding of fractions) 


Less than 5 min 5-30 minutes 0.5 to 1 hour 1 hour + 


Before the project (n=120) 36 27 33 3 


After the project (n=120) 61 23 12 3 


According to the way respondents in 2007 recalled the situation, the time used to collect water has 
been drastically reduced.  For example, before the project, only about one third of  households had 
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been able to collect water within 5 minutes distance, but now in 2007 61 % households could do that. 
Bringing water sources close to home through water supply schemes of the AKP is the major reason 
for this reduction in the distance. Furthermore, to reiterate the point, electrified water pumps condition 
this positive development in semi-urban areas. 


It is also reported that after the project, men increasingly participate in water collection.  This could be 
explained by the closer distance to the sources, but it could also be a sign of increased awareness on 
matters related to the traditional gender division of work, which put a great burden on women. A slight 
contribution to this change in the water collection pattern may be attributed to AKP (where Norway 
was one of several contributors) as it helped in raising the awareness about the sharing of work by 
males and females through adult literacy classes.  


A5.1.4 Findings and conclusions (wealth, assets and water) 
• Generally, people’s level of affluence or standard of living appears to have increased after the 


coming of the project. This is indicated, firstly, in the relatively high proportion of households 
perceived as „rich“ and „middle class“ by key informants (compared to wealth ranks of a different 
order made for 1981 and 1993). The concept of poverty (or wealth) must here be considered as a 
relative quantity, reflected in the fact that the key informants perceptions provided the standards of 
what constitutes an acceptable level of affluence and what objects a household „should“ contain (cf. 
processes where objects over time become „normal). Nevertheless, and secondly, the data on 
people’s housing materials, the vehicles they possess and not least, their access to water of better 
quality, provide further support for the argument that there has been a rise in affluence in absolute 
terms (measured according to how they recall the situation in the past). The fact that many people 
have improved the quality of their dwellings and some have acquired motorbikes and water storage 
tanks, reflect that they have greater access to money than before. Here, irrigation, electricity and 
outside employment opportunities have contributed significantly in making (many, but not all) 
households able to improve their finances. Because of increased food self-sufficiency (see later) due 
to more production resulted from irrigation, some cash incomes earned from jobs associated with 
electricity and remittances are increasingly converted to household assets – house quality and other 
assets.    


• Compared to the wealth ranking in the past, where only a few households were regarded rich and 
relatively many were poor, the ranking in 2007 (Table A5.1- 4) showed that 95% of the population 
are equally distributed on the three categories „rich“ „middle“ and „poor“, While the category „very 
poor“ decreased dramatically. This reflects an increasing degree of equity being the case; more 
people have access to goods and services. The benefits have also been distributed to Dalits and 
Janajatis like Magars. In the past, it was commonly held  that only Brahmins and Chettris took the 
benefits of interventions. Even though these groups are still wealthier in the area in question, the 
conscious efforts in the project to include Dalits and Magars seem to have had positive effects.   


• The project has facilitated the creation and functioning of new social organizations, which continue 
to yield relevance and provide people with social assets (networks, education, and monetary 
advantages). Signs of greater awareness as to gender equality are shown in that (some) men today 
contribute to collecting water. 


• Piped water (public fountain and private tap) today constitutes the main source of drinking water; 
70 % of the population now have access. The proportion of households having toilets increased 
significantly in the period under review. This trend started before the accomplishment of the project 
under evaluation, but has since grown in intensity, mainly due to interventions directed especially at 
this task, but in the semi-urban area also conditioned by the arrival of electricity. Access to proper 
drinking water is a fundamental development goal, and one to which the project AKP (AHREP 
included) in this area has contributed to fulfilling. Improved access to water and sanitation has also 
benefited the poorest.  
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A5.1.5 Livelihood  
In contrast to the general decline in Nepal in people’s involvement in farming, this has not been the 
case in Andhi Khola. The main explanation for this can be attributed to the provision of irrigation by 
the project. In Andhi Khola, as people in 2007 report the developments, involvement in farming has 
remained the same (66 % households before and after the project).  


There has not been much change in the tenancy pattern. There were no sole ‘tenant’ cultivators before 
and after the project. Owners cultivating some land on share basis were 3 % households before the 
project which increased to 5 % in 2007. The rest farm their own land.  


There has also been a slight change in the size of land people keep in the irrigated area. On average, 
each household reported to have kept 12.5 ropani (0.62 ha) of land before the project. But in 2007, this 
has been reduced to 10.6 ropani (0.53 ha). The decline is obviously due to the increase in the number 
of households, leading to division of property including the land.  


Before the project, the main source of irrigation was the traditional gravity canals. Now the main 
source of irrigation is the new canal system with water supplied from the headrace tunnel. On the 
other hand, it is only one VDC out of a total of 35 in the project area that benefits from this directly. 


The project seems to have brought some business opportunities for the local people. About 23 % felt 
that business  had somewhat increased because of the project and 6.7 % felt that it increased 
significantly. Only 2 households (0.4 %) felt that business had declined because of the project. The 
rest felt there was no change. 


There has not been a major change in the type of businesses, but their number has increased after the 
project. This could also be due to demographic change requiring more businesses to cater the needs of 
the people.  


Electricity had been a major factor when respondents had made decisions to undertake business. Of 
the 48 households in the sample engaged in business in Andhi Khola, 19 (40%) felt that electricity had 
been a major factor. Tailoring, restaurants and grocery were the major business ventures before the 
project. There was also one video or film shop, which used to run by a generator. After the project, the 
major change was a significant increase in the number of groceries. Rice mills were also added. These 
businesses have not been able to generate much employment. They were mostly of ‘subsistence type’ 
of business indicating only family members were employed. On average, a business unit does not 
seem to give a full employment to a person.  


In 2007, about 75 % households were not able to produce sufficient food for subsistence. In 1981, 70 
% households had not been able to produce sufficient food. There is no comparable data for 1993. In 
1981 and 1993, the total food grain production in the two VDCs was measured. Based on the assumed 
minimum required per person per year (60 pathi food grain or 180 kg), it was estimated that 88 % of 
total food required was met locally in 1981 and 83 % in 1993.  This means that 10.5 months of 
people’s food requirement in 1981 and 10 months in 1993 would have been met locally. Considering 
that the population has almost doubled since 1981 (household population in 1981 was 1.442, in 1991 
1.881, and in 2007 2.771 the grain production per capita would have been half by now and this means 
households would be able to meet only 5.2 months’ food requirement locally. In 2007, on average, 
food requirement for 7 months was produced. Here it should also bee considered that the 1981 and 
1993 studies were based on the assumption that 60 pathi food grain (i.e., 180 kg) was considered as 
the requirement for a person in a year. But now minimum of 200 kg is regarded as basic requirement 
for the grain only and there are other requirements for food. Considering this fact, there has been some 
improvement in food self-sufficiency of the households.  This is mainly so because of the expansion of 
irrigation facilities in an area of 300 ha which facilitated production of 3 crops per year in some areas 
and 2 crops in most of the areas. 


In sum, compared to the total production of grain in 1981 and given that the population has nearly 
doubled in the period, one could have expected households in 2007 to be able to meet only 5.2 
months’ food requirements per year through locally produced food. The situation is that 7 month’s 
requirements are being produced locally. This increased productivity can clearly be attributed to the 
project in question (irrigation facilities) and has had a positive effect on people’s food security and in 
turn their ability to spend a larger share of their money on other purposes than sustaining a living than 
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would have been the case without the project. We consider the increased efficiency in food production 
as a significant and positive effect of the intervention under evaluation. 


Table A5.1- 11: Distribution of households (%) deriving income from different sources  
(Changes in livelihood sources of the households; the data represent members of the whole household, i.e., not 
only household head). This implies more than 120 income earners in the 120 households. However, how many 
in each household has not been recorded. 


 Business 
Home       Outside 


Agriculture 
+  livestock 


Gov. 
pension 


Remittances Permanent 
employment 


Wage 
employment 


 Before 12 3 66 10 10 10 7 
After  27 11 66 11 33 16 11 


Some changes in income sources are seen from Table A5.1- 11. The main change is found in the 
increase in off farm opportunities – business, employment and labour migration (resulting in 
remittances). It is interesting to note that the share of households involved in agriculture and livestock 
has not declined in Andhi Khola, which is mainly because of irrigation.  


Four men in the sample had jobs within the project; one had a permanent job within the project and 3 
had wage employment directly from the project. In 1993, 9 men in the sample were working in AKP 
or in UMN’s Jhimruk Project, 3 of them in professional capacity. Over the years until 1993, 28 people 
in the sample were employed by AKP including 2 women who worked as domestic help.  


A significant change took place with regard to households deriving income from remittances: The 
number of households has increased from 10% before the project to 33% after the project. This change 
is clearly not project related, as the project has not displaced people. It is seen as a general trend in 
Nepal over the past 10 years due to civil disturbances.  


Given the increase in money generating activities and, at the same time, the stable share of people 
involved in agriculture, we may conclude that people tend to diversify their livelihood strategies more 
than before. Included in this picture is the marked trend towards business activities (which increased 
from 15 to 38% among all household members). As mentioned, 40% of those engaged in business in 
2007 said they regarded electricity as having been a major factor when taking on such activities. These 
explanations together with the observed increased occurrence of businesses in the area (although 
mainly organised as family enterprises) implies that access to electricity has contributed to increased 
economic activity.  


Note: Given the over-representation in the sample of households by the road (that is, the semi-urban 
area, see Methodology), and the observation that businesses tend to be established in busy areas where 
transport is good and where many people move about, the calculated percentage (38%) of people 
involved in business is likely to be unequally distributed in semi-urban and rural areas, respectively. 
However, this does not contradict the argument that electricity is one of the important conditions for 
people to start up various businesses. Furthermore, given that the same respondents were asked to state 
the situation before and today, we do not face the problem that the sample in the past had a different 
distribution on semi-urban and rural areas compared to today. Thus we can also conclude with 
certainty that the occurrence of people involved in business has increased in the period.  


A5.1.5.1 Major findings and conclusions on livelihood 
• Mainly because of new irrigation, involvement in farming has remained the same, despite the 


growth in the number of households and the general decline in other places. 


• There has been a relative improvement in food self sufficiency after the project due to more 
efficient farming techniques (irrigation), as compared to what the situation would be without the 
project. Otherwise, this area would have been likely to witness mass out-migration (permanent) of 
the population.  


• According to 40% of the people who have established businesses or otherwise become involved in 
such activities, electricity has been a major condition. Taken together with the actual rise in 
businesses after the project (particularly in the semi-urban area), one may conclude that electricity 
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has provided business opportunities to some groups and spurred increased economic activity and 
improved the availability of various services. 


• There has not been a major change in the type of business and mostly family members were 
employed.  


• Irrigation, combined with other opportunities like employment in the project, and enterprises, trade 
and particularly migration, seems to have made the households able to move up on the economic 
ladder. However, it is clear that the most pronounced impact on economic growth is from 
remittances from abroad.   


A5.1.6 Energy situation  
A5.1.6.1 Energy Use 
Consumption of firewood (kg/household/year – one bundle was assumed to be 40 kg)  was 4.240 in 
1981 and 7.040 in 1993. In 2007, households reported an annual, average use of 6.337 kilogram’s. 
This indicates a 10 % reduction in the use of firewood from 1993 to 2007. There has not been any 
significant change in collection time, even though there is slight increase (from 8.3 % to 11 %) in the 
number of households reporting that a bundle of firewood can be collected within an hour.   


People were asked to state their monthly use of various energy sources today and how they remember 
this to have been before the project. The results are shown in Table A5.1- 12. Firewood has been and 
remains important. The average in 2007 of 528 kg per household per month corresponds to the 6.337 
kg annual consumption mentioned. When asked to recall what the quantity of firewood collected had 
been before the project, respondents stated 687 kilos per month in average. This constitutes 8.244 kg 
per year, which is a somewhat higher figure than the average of 7.040 kg that emerged in the 1993 
survey. Thus people in 2007 recalled to have decreased their firewood consumption by 23% after the 
project, whereas the reduction appears less (10%) if the 1993 data are chosen as reference. This points 
to the necessity to treat data emerging from people’s memory with caution. Memories of quantities 
(and time use) are likely to be more difficult to establish than for example the adoption of new types of 
items. In addition, the sample from the semi-urban area (where the reduction has been dramatic, see 
below) was proportionally slightly higher than that of rural areas. Nevertheless, these factors 
accounted for, there is no question as to the important saving of firewood for cooking and boiling 
purposes, mostly in semi-urban area, after the arrival of electricity (and gas, see below). However, see 
the note below, on the difficulty embedded in converting local terms for „loads“ into kilogram’s. This 
uncertainty exists for the data in the present study as well as for the base lines that exist. Indeed, 
another study of electricity use in the early days8, came to the conclusion that even though the study 
had been in depth, there was reason to conclude that fuel wood consumption data could not be relied 
on. Hence, based on unreliable data available and evidence from earlier studies, the present report will 
have to refrain from putting a number on decreased or increased fire wood use. What can be said is 
that alternative energy sources to fire wood, including electricity are used more in urban than in rural 
areas. Thus, if a saving in fire wood is achieved, it is most likely to happen in the semi-urban areas, as 
will be shown. 


All other forms of energy consumption are higher in the semi-urban area compared to rural areas, also 
after the project. The exception is charcoal where consumption has been stable in semi-urban but 
slightly increasing in rural areas. But then, charcoal is completely unimportant quantity-wise. The use 
of kerosene is going down for both groups, as its main use was for lighting, now almost completely 
taken over by electricity.. 


Expenses on energy consumption (purchase/collection) per household is almost the double in the 
semi-urban area in absolute terms, but there is not much difference in terms of percentage of income, 
because households in the semi-urban area has higher income. In absolute terms, such energy 
expenses have increased significantly after the project (it nearly doubled in the semi-urban area). But 


                                                      


 
8 Dale L. Nafziger, ibid 
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in terms of percentage of income, energy expenses increased only by 1 % in average. About 10 % of  
the households’ income (both semi-urban and rural) are used to cover energy consumption.  
Table A5.1- 12: Average monthly energy consumption and expenses and its sources 


 Energy source Before After 


  


Semi-
urban 
(n=35) 


Rural 
(n=85) 


All 
(n=120) 


Semi-
urban 
(n=35) 


Rural 
(n=85) 


All 
(120) 


Fuel wood in Kg (before 
situation based on 1993 
baseline) 545 605 587 388 585 528 
Charcoal in Kg    0.29 0.26 0.27 0.29 0.38 0.35 
Kerosene in Litre   4.6 2.6 3.2 1.6 0.5 0.8 
Dry cell Batteries Number   2.0 1.3 1.5 0.8 0.9 0.9 
Other batteries(cost for 
recharging NPR)   0.06 0.05 0.05 0.17 0.08 0.3 
Candles Number   0.83 0.05 0.28 5.3 3.48 4.02 
Electricity Units (kWh)   0 0 0 62 15 29 
Gas LPG (NPR)   29.4 0.0 8.5 417 128 213 
Cost of energy 
NPR/month   739 417 508 1.342 702 882 
% income spent on energy   11 8 9 11 10 10 


Note: Analysis of erroneous consumption data for fuel wood provides the following explanation. 
People do not generally know the quantity used in kg. People mostly collect or else buy fire wood in 
the unit „bundle“ (bhari), and the standard weight per bhari of 40 kg has been used to convert to kg. 
However, there is actually no such standard for a non-commercial commodity such as collected fire 
wood. A strong woman will invariably make her work more efficient by carrying bigger bundles, 
while a young girl will carry less, but collect more bundles. It is both women and girls who collect 
most of the fire wood, while commercial bundles sold in the bazaar are more often carried by men. It 
is for the same reason that fuel wood weight consumption data given in the baseline studies are not 
considered reliable. 


The wood consumption data thought to be doubtful were cross-checked with literature,9 and it was 
found that for Nepal, a family of seven would typically use 350 kg of fuel wood per month. The 
conclusion is that fuel wood consumption data from the study should not be used. In stead, the concept 
of the household energy balance is used in the following, to determine the extent of possible fuel wood 
substitution with electricity or other energy sources. 


The basic assumption is that overall energy use for cooking remains the same, or in fact increases 
somewhat because of increasing family size that was noted. Therefore, any saving in one form of 
energy for cooking will have to be replaced with another form of energy, and the candidates for this 
are LPG and electricity. Consumption figures for these may be considered reliable because LPG 
cylinders are of standard weight, and electricity consumption is under control from the utility, as 
shown later. Taking consumption quantities for LPG and electricity as determined in the survey and 
from BPC consumer statistics, it becomes clear that reported reduction in firewood cannot be replaced 
with a combination of LPG and electricity. In rural areas, from about 30 kWh of electricity per month 
consumed, almost none is available for cooking, it is all needed for lighting. In the semi-urban area, if 
50 kWh per month is assumed used for cooking, this will only replace about 20 kg of firewood. The 
cost of  LPG is about NPR 5.70/kWh in Galyang. The amount spent on gas in the semi-urban area will 


                                                      


 
9  Regional  Wood energy Development Programme in Asia - http://www.rwedp.org/index.html 
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buy about 73 kWh of energy, and this can replace about 30 kg of firewood, while in rural areas, it will 
buy less than the quantity needed to replace 10 kg of wood.  


From this perspective, it can be estimated that in the semi-urban area of Galyang about 4% of all 
cooking is done with electricity. In rural areas, the use of electricity for cooking is practically non-
existent, while about 2% of all cooking is done with LPG, and an unknown share with biogas. 


Therefore, if a household in the semi-urban area has used 545 kg of fuel wood per month before the 
project, and given the recorded use of LPG and electricity, it would today still need about 500 kg of 
fuelwood per month, as it can save no more than 50 kg of fuel wood with the quantities of LPG and 
electricity used. 


If a household in rural areas has used  605 kg of fuel wood (which is doubtful) in 1993, before 
electrification, it would still need almost 600 kg today, because with the quantity of LPG and 
electricity used, it can substitute not more than 10 kg of fuel wood. But then, the general trend in 
cooking energy use may be rather on the increase because of increasing family size (7%). 


A further uncertainty relates to the stated consumption figures for electricity, due to the fact that more 
than half of the subscribers have an un-metered connection. It has been found in the study of Nafziger, 
cited earlier, that consumers of this type frequently err in estimating their consumption by as much as 
100%. This will be looked into in a later paragraph. 


A5.1.6.2 Use of different sources of energy for different purposes 
Before the project, fuel wood had been the main energy source used for cooking and boiling water, 
according to respondents in 2007. About 97 % households had always used fuel wood, and 3 % used it 
occasionally. After the project, 74 % always use it, 13 % use it occasionally, and 13 % never use wood 
for cooking or boiling water. The other main source of cooking energy is gas. Before the project 97 % 
did not use it at all, and 3 always used gas. But after the project, 16 % always use gas, 15 % use it 
occasionally, and 70 % do not use it at all. Regarding electricity, nobody used it before. After the 
project, 10 % always use electricity for rice cooking with the use of rice cooker, 9 % use it 
occasionally, and 82 % do not use electricity for cooking at all. There has also been a reduction in 
kerosene use for cooking and boiling. The use of gas and electricity for cooking and boiling water is 
concentrated mainly in the semi-urban area.  
Table A5.1- 13  % household energy sources for different purposes in Andhi Khola 


Before After 


 
Never Some-


times 
Fre-


quently 


Very 
fre-


quently
always Never Some-


times 
Fre-


quently


Very 
fre-


quently 
always 


Cooking/boiling water 
Fuel wood 1 1 1 - 97 13 5 4 4 74 
Electricity 100 - - - - 82 5 3 1 10 


  Gas 97 - - - 3 70 3 4 8 16 
Kerosene 85 5 3 1 6 87 8 2 1 3 


Lighting 
Electricity 100 - - - -  1 1 - 98 


  Candles 88 7 - - 5 41 52 4 1 2 
Kerosene 2 3 2 - 93 75 20 2 1 2 


Sample size n = 120, total % may exceed 100 due to rounding 


Space heating and heating of bath water is normally not done. It was done only sometimes and mainly 
by firewood. After the project, there seems to be a slight change towards gas and a still smaller trend 
towards electricity for space and bath water heating. These changes are not significant.  


For lighting, kerosene (followed by PV and candles) was the main source of energy before the project 
as people recall it Table A5.1- 13. But by far kerosene was mainly used for this. But after the project, 
98 % households always used electricity for lighting. 
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From interviews with government officials and employees at the district and community level it was 
found that all office lighting is done using electricity, but some offices are only open during daylight 
hours. The consumer subscription of offices, schools, health and police posts is at the domestic tariff. 
Electricity has become the main energy source for administrative offices, as lighting is the main 
energy application. Preparation of tea and perhaps small snacks requires a small quantity of energy in 
comparison. The energy source used depends on fund availability. As long as budgets last, an electric 
hot plate is the preferred method of making tea, while gas is also used, and when money is scarce it is 
usually fire wood.    


Candles are used for lighting and its use has increased after the project. Before the project only 12 % 
households used it, but now 69% households use it. Candles are used for emergency purposes when 
there is a power cut. In the past, there would be a stock of kerosene for lighting and so candles were 
not used.  


Dry cell batteries are used for radios and cassette players. Before the project, about 40 % households 
used batteries for both radio and /or torches. Now, about 25 % households still use batteries for radio 
(radios are kept; either purchased or borrowed, see below, by 57%), but only 2.9 % use them for 
cassette player (kept by 41%). There is very little use of vehicle batteries.  


A5.1.7 Conclusions on the rural energy situation 
• In the semi-urban area, the arrival of electricity has caused a shift in the way many households cook 


food and boil water.  Overall (rural and semi-urban), 10 % households always use electricity for 
cooking (82% never do), and 16 % always use gas after the project. Gas was also in use before the 
project, when 3 % used it. There has been a reduction in the use of kerosene for cooking purposes 
after the project. Electricity and LPG in Galyang (semi-urban area) and bio-gas in the rural area are 
the main sources of energy where fuel wood is replaced. Use of electricity is commonly for rice 
cooking in the Galyang area. These changes represent a considerable shift towards new cooking 
technologies and energy sources that is worth noting. Before the project, 97% among all households 
always used fuel wood whereas 74% always do today. As a result, in terms of the quantity of fuel 
wood consumed, there has probably been a reduction, particularly in semi-urban area. However, it is 
not possible to quantify the saving reliably on the basis of the collected data. On the basis of 
household energy balance calculations, it can be estimated that in the semi-urban area of Galyang 
about 4% of all cooking is done with electricity. In rural areas, the use of electricity for cooking is 
practically non-existent, while about 2% of all cooking is done with LPG, and an unknown share 
with biogas. 


• The consumption of kerosene (primarily used for lighting) has declined significantly by about 80 %, 
from an average of 3.6 litres/month to 0.7 lit/month on average. The reduction is about by a factor 
of 5 which is significant, even given the limitations involved in data reliability. In this area, with 
nearly 100% electricity connection rate, electric light has replaced the former kerosene lamp.  


• The use of dry cell batteries has been reduced significantly, due to the use of radio and cassette 
player connected to mains electricity.  


• The main energy source in government and other public offices is electricity used for lighting. 


• Consumption of candles increased, which is due to its use as a backup in the event of power 
(electricity) failure, because many households do not keep kerosene on stock any more. The average 
household uses about  candles per month, which is estimated to give emergency light for 6 to 8 
hours per household and month. This would indicate an electricity supply availability of around 
99% under normal circumstances, meaning less than 100 non-supply hours per year.  


• The monetary cost (and thus use) of energy is higher in the semi-urban area as compared to rural 
areas in absolute terms, but in relative terms (% of income) there is not much difference. 
Households spend about 10% of their income on energy consumption, and this was also the case in 
the past as people recall it. It is noted that expenses data for energy collected are not corrected for 
inflation, and if this is done, the present cost of energy  needs to be divided roughly by 2, resulting 
in lower expenses for energy today than in 1994. This is difficult to believe, because there is a trend 
to use more energy as the living standard goes up, and the perception is in general that energy cost 
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are going up in absolute terms. It is more likely that recall data from before electrification were 
consistently overstated. Nevertheless, collected information indicates that there is a high degree of 
stability in the relative share of energy cost as compared to household income.  


• Space heating and heating bath water is not done generally, and if done, it was mainly by firewood. 
After the project, there seems to be a slight change towards gas and electricity for heating, but it is 
mainly in semi-urban areas, and it is not a significant change.  


A5.1.8 Features of Electrification 
All the households surveyed are connected to electricity, while in the project as a whole, BPC data 
indicate that 98% of households are connected. Most households interviewed for this study had 
become connected to electricity in the period between 1996 and 2000. The process seems to have 
begun in 1993 and in recent years there is also a steady increase in the connection rate.   


A5.1.8.1 Types of subscription: 
The surveyed households had three types of subscription: social tariff, domestic tariff and industrial 
tariff (see Table A5.1- 14). 53 % of the households surveyed were having social tariff, 43 % had 
domestic tariff and 3 % had industrial tariff. Social tariff was more common in rural area and domestic 
tariff in semi-urban area. Industrial tariff was more common in semi-urban area. For the whole project 
area, BPC data indicate shares of 52 % (10.689 subscribers) social tariff (non-metered), 46 % (9.458 
subscribers) domestic tariff, and 2 % (256 subscribers) industrial tariff. Thus the sample has a modest 
under representation of households on domestic tariff, and a corresponding, slight overweight of social 
(small consumers) but also of industrial tariffs. The differences here (sample vs. total population) are 
not considered to be important to the analysis.   


Table A5.1- 14: Types of subscription in Andhi Khola (sample households). 


    Social Tariff Domestic Tariff Industrial Tariff Total 
Overall Households 64 52 4 120 
  % 53.4 43.3 3.3 100 
Semi Urban Households 10 23 2 35 
  % 28.6 66.3 5.7 29.2 
Rural Households 54 29 2 85 
  % 64 34 2 100 


Non-metered connections of small size cut-outs are common in rural areas Table A5.1- 15. There are 
three types of cut-outs: 50 W, 100 W and 250 W. Among electrified households in the sample, 64 
(53%) have such smaller size capacities installed which implies a non-metered connection (8 % are 50 
W, 21 % 100 W and 24 % 250 W). 63% (54) of rural households and 29% (10) of semi-urban have a 
non-metered connection. Two households were found to have shared electricity with their neighbours. 
When reported this to BPC, staff expressed surprise. It means that they did not have meters. 


Table A5.1- 15: Households having non-metered electricity connection (social tariff) 


Non metered (cut-out) (n=64)  Location 
  50Watt 100Watt 250Watt Total 
Overall Households 10 25 29 64 


% of non-metered  households 15.6 39.1 45.3 100.0 
Semi Urban Households 2 5 3 10 


% of non-metered  households 20 50 30 100.0 
Rural Households 8 20 26 54 


% of non-metered  households 14.8 37 48.2 100.0 


54 households (45%) have metered connection. Among the metered connections, there are three types: 
400 W, 500 W and 1000 W. Only 1 household (of 120) had 400 W meter, and this was found in the 
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rural area. 33 households (61 % of metered connections) had 500 W and 16 (30 % of metered 
connections) had 1000 W (Table A5.1- 16). Not surprisingly, given the noted higher levels of 
businesses activities and electricity consumption in the semi-urban area, this is where we find a higher 
proportion of the larger capacities installed. In the semi-urban area, 40% of the households (14 out of 
35) have 500W, 29% (10 out of 35) have 1000W and 6% (2 out of 35) have the industrial tariff (more 
than 100W). The corresponding figures for the rural area are 1% (400W), 22% (500W), 7% (1000W) 
and 2% (more than 1000W).  


Table A5.1- 16: Households having metered electricity connection in Andhi Khola 


Metered (n=54) 


AHREP 
  400W 500W 1000W 


Industrial 
tariff (more 


than 1000 W)  Overall  
Households 1 33 16 4 54 


Overall 
% of metered 
households 2.0 61.0 29.6 7.4 100.0 
Households 0 14 10 2 26 Semi 


Urban %  0 53.8 38.5 7.7 100.0 
Households 1 19 6 2 28 


Rural %  3.6 67.9 21.4 7.1 100.0 


As noted, due to their higher use of electricity, electricity related expenses per household are higher in 
semi-urban area. Table A5.1- 17 shows that the number of bulbs per household is almost the double in 
the semi-urban area as compared to rural area. The monthly bill is also almost double. The figures 
refer to data (averages) collected in the household survey and their validity is commented on below. 
Table A5.1- 17: Some characteristics of electricity connection in AHREP. 


Projects 
Semi-
urban Rural Overall 


Average connection charge (NPR) per household 888 824 843 
Average wiring charge/household (NPR) 3685 3174 3320 
Number Lights-Bulbs/household 13.6 7.94 9.59 
Average charge for the last month (NPR) per household 384 187 243 
Monthly consumption (kWh, from Table A5.1-12) 62 15 29 


Note: the values in the shadowed cells should be treated with caution. The table is based on verbal 
information obtained in the household survey. It indicates that the small consumers, in urban areas, 
who are generally poorer, pay double the price for electricity. This is a surprising finding which 
deserves scrutiny, as BPC claims to specifically address access for the poor at reasonable cost. It is 
therefore necessary to look at the actual situation, not only on the basis of survey results, but on the 
basis of BPC’s tariff structure, and how it actually affects consumers in semi-urban and rural areas in 
the sample. Two different tariff regimes need to be considered, un-metered (Table A5.1- 18) and 
metered consumption (Table A5.1- 19). 
Table A5.1- 18: BPC tariff structure for cut-out (non-metered) consumers 


Subscribed Demand 
(watts) 


Monthly Charge 
(NPR/month) 


BPC average 
kWh/month 


Charge per kWh 
(NPR) 


25 19 12.5 1.50 
50 39 14.5 2.70 
100 66 23 2.90 
250 116 51 2.25 
400 179 66 1.80 
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The charges shown are flat rate per month. It indicates that the smallest category of 25W bears the 
lowest unit cost, it being explicitly pro-poor. The two largest supply categories are at an advantage, 
which is not pro-poor, but reflects the fact that BPC’s overhead is equally applied across all 
categories, except the lowest. The assumed consumption figures, even though researched by BPC 
repeatedly over time, may introduce some error, but by and large assumptions are plausible. It is noted 
that in the Andhi Khola household sample there are no subscribers of the lowest category, while 
overall, 0.5% of all connections are of 25W subscription. There is a tendency for consumers to switch 
to higher capacity subscription. 


Table A5.1- 19: BPC tariff structure for metered consumers 


Subscribed Demand 
(watts) 


Monthly Charge 
(NPR/month) 


Energy charge 
(NPR/kWh) 


Excess Energy 
Charge* (NPR/kWh) 


Domestic Consumer 
500 89 1.75 5.2 
600 107 1.75 5.2 
700 125 1.75 5.2 
800 142 1.75 5.2 
900 160 1.75 5.2 


1,000 178 1.75 5.2 
Industrial Consumers** 


< 5 kVA 75 1.70  
5.1 – 15 90 1.70  


>15 100 1.70  
* Excess Energy rate is charge for consumption above the subscribed demand. 
** the tariff is also differentiated for „peak consumers“, not shown 


The excess energy charge can be disregarded here. It has been introduced for peak load management, 
and customers will avoid peak consumption above the subscription value as much as possible. Normal 
monthly charges have two components: a cost per kWh, and a lump sum per month.  


From the various tariffs applied, and the structure of subscriptions follows the characteristics of 
averages of consumption and charges to the customers shown in Table A5.1- 20. 


Table A5.1- 20: Consumption and tariff pattern according to BPC data in Andhi Khola 


Subscription category % of all 
consumers 


average monthly 
charge (NPR) 


average monthly 
consumption (kWh) 


average charge 
NPR per kWh 


cut-out (25 to 400W) 52.4% 83 34 2.44 


cut-out (25 to 100W) 22.3% 59 21 2.81 
meter, domestic 46.3% 198 62 3.19 
meter, industrial 1.3% 634 320 1.98 


Accepting BPC’s estimate of non-metered consumption, and given the composition of subscriptions in 
the rural areas in the sample, results in average monthly consumption of 34 kWh per customer in the 
overall cut-out category, considered as social tariff. The average spending per household is NPR 83 
per month, which applies for 52.4% of all customers, and means that unit cost are NPR 2.44 per kWh.. 
This applies for 63.5% of all consumers in the rural sample, and for 28.5% of the semi-urban 
consumers. 


Differentiating the small consumers, which are considered the poorer section of the category, shows 
that this section is 22.3% of all consumers, paying NPR 59 on average, and which consume 21 kWh 
per month. This means that this section actually pays NPR 2.81 per unit. 


46.3% of all consumers subscribe to the metered domestic tariff, consuming 62 KWh/month, at a cost 
of just under NPR 200. The unit charge is therefore NPR 3.19. Only 1.3% of all consumers are in the 
„industrial“ category, consuming 320 kWh/month on average, at a cost of NPR 634. This results in 
NPR 1.98 per unit. 
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About a third of households in AHREP paid the bill directly to BPC and two-thirds paid to users 
groups, which eventually paid the money to BPC in lump sum. The use of users groups avoided the 
need for every household to go to BPC office. A collector from users groups visit door to door for the 
collection of the bill, and it can keep 10 % of the amount to be paid to the BPC. This 10 % was used 
for social purpose including the paying of salary of the bill collector. 92.5 % households paid the 
electricity bill monthly and 5 % paid in advance (pre-paid).  


Conclusion: Overall, more than 50% of all consumers benefit from a social tariff, which is about 24% 
lower than for the average metered domestic consumer. However, due to lower consumption and the 
flat rates applied for the smaller subscribers (25 to 100W), these consumers (22.3% of all), pay a 
higher unit price, which is only about 12% lower than the effective cost for metered consumers. This 
reflects the fact that BPC’s overhead charge applied is the same for these subscribers, despite their 
lower consumption. Industrial consumers, on the other hand, benefit from the lowest tariff, 38% lower 
than for domestic consumers. Despite this favourable tariff, the share of industrial consumption is only 
1.5% of the total. 


It is also concluded that the stated electricity charges and consumption data in tables 11 and 16 are not 
reliable and are therefore not used in analysis. This indicates that a survey weakness is found in 
collecting such data, not only for electricity, but in general related to energy consumption, as found 
earlier when scrutinising  wood fuel data..  


A5.1.8.2 Use of household appliances 
After the arrival of electricity, people keep (borrowed or purchased) TVs and Cassette players to an 
increasing extent. There has been a rapid increase in the use of TV, especially colour TV in semi-
urban area, which may be a cause for the reduction in the number of radios there. Compared to rural 
areas, the use of appliances seems much higher in the semi-urban area. This is true for almost all 
appliances (Table A5.1- 21 on the next page). Use of fan, electric heater, refrigerator and computer is 
also significantly higher in semi-urban area than in rural areas. These appliances would not have been 
in use without electricity.  The group „Any other“, highly relevant in semi-urban areas after the 
coming of electricity, includes hair dryer, electric kettle, mobile phone, electric mixer, and water 
pump. 


Table A5.1- 21: Households (%) using different appliances in Andhi Khola  
(Bo – Borrowed, Pu – Purchased; Semi-urban (n=35), Rural (n=85), and All (n=120) 


Before After 


Semi-urban Rural All Semi-urban Rural All 


Appliances 
used 


Bo Pu Bo Pu Bo Pu Bo Pu Bo Pu Bo Pu 


Radio 6 40 5 26 5 30 9 34 21 42 17 40 


Cassette/DVD 3 6 - 7 1 7 6 29 18 26 14 27 


TV - 3 1 3 1 3 14 68 24 30 22 42 


E. Flat iron - - - 1 - 1 9 40 1 7 3 17 


E. Fan - - 1 3 1 3 14 49 18 13 17 23 


Water heater - - - - - - 3 9 - - 1 3 


Refrigerator - - - - - - 9 26 4 4 5 10 


Computer - - - - - - - 9 - 1  3 


Any Other  - - - - - - - 50 - 1 1 18 
 


A5.1.8.3 Impact of electricity on household working hours, education and health: 
With the availability of electricity, people have started to watch TV. Those families that watched  TV, 
on average, watched it for 1.7 hrs per day. The amount of time listening to the radio has dramatically 
increased in rural areas (a decline is found in semi-urban areas), making also the average time (for 
those listening radio) increase (from 0.67 hrs to 1.62 hrs). Another noticeable change has been the 
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considerable increase in time of study after the dark for children (0.4 to 1.3 hrs). To a very modest 
extent, this also holds for women (0.1 to 0.2 hours) and even the men (0.0.5 to 0.2 hours). On the other 
hand, there has not been significant increase in the hours spent in productive work after the dark. 
Comparing semi-urban and rural areas today (Table A5.1- 22), it seems that in semi-urban areas, more 
time (almost double) is spent on TV as compared to rural area. On the other hand, studying and other 
kinds of work at night time are reported activities in both semi-urban and rural area after the coming 
of the electricity. 


About 80 % of the respondents expressed that electricity has played or has helped in improving the 
educational standard at the household level. Similarly, 64 % respondents claimed that education has 
improved after having electricity at the community level. In 1993, only 15 of the 134 respondents or 
11 % had reported that the project had helped in improving their own (family) education and 10 % had 
said that that education at the community level had improved. At that time only a few households had 
electricity. The respondents saying so were mainly from rich and middle class families.  


Table A5.1- 22: Duration (hrs) of various tasks done at night after having electricity in Andhi Khola 


Before After 


Tasks  
Semi 
Urban Rural Total 


Semi 
Urban Rural Total 


Watching TV in hrs   0.00 0.00 0.00 2.28 1.50 1.70 
Listening Radio in Hrs   1.13 0.50 0.70 0.82 1.9 1.60 
How many hrs. family spend for the following 
activities after dark?         


Children studying hrs.   0.43 0.38 0.39 1.29 1.27 1.27 
Women studying / reading hrs.   0.11 0.08 0.09 0.17 0.24 0.22 
Men studying / reading in hrs.   0.06 0.05 0.05 0.11 0.27 0.23 
Productive work by children in hrs   0.00 0.02 0.02 0.00 0.01 0.01 
Productive work by Women in hrs   0.00 0.02 0.02 0.03 0.02 0.03 
Productive work by Men in hrs   0.00 0.00 0.00 0.06 0.14 0.12 
Some other works   0.00 0.00 0.00 0.74 0.68 0.70 
Reading/conversation/showing/explaining 
something in hrs.   0.03 0.01 0.02 0.40 0.13 0.2 


The female literacy rate is higher in areas having electricity. Similarly, availability of electricity has 
been instrumental to the new service of having computer classes in school.  Availability of electricity 
seems to benefit girls more. This has been the general perception in the villages. Girls, who generally 
are given more work load as compared to boys in the day time, now can study in the night. It may also 
be because of this factor that enrolment of girls in schools  and college  in Galyang  is said to have 
increased. Another probable and important contributing factor to girls’ increased enrolment rate is the 
decline in water collection time, and, to a more limited effect so far, participation of men also in the 
collection of water. 


The response to the impact of electricity on human health was similar to that of education. About 94 % 
respondents reported that it has helped in improving the health at the household level and 58 % 
reported that it has helped in improving the health at the community level. In 1993, only 6 (4 %) 
households had expressed that the project helped in improving medical facilities, and 35 % had 
expressed that sanitation and drinking water had improved. There were others in 2007 who said that 
general social awareness, income and housing had improved. The increased security was also 
highlighter; firstly because of electricity and lights on public places and secondly because of 
efficiency in police security in electrified areas. Electricity is also considered as being helpful in the 
movement of girls and women within the village after dark.  


The PRA survey also reveals that availability of electricity has had positive impact on health 
condition. Now district health offices can keep vaccines with low costs. In the past, they used to run 
refrigerators or cold rooms with kerosene, and this was costly. Emergency services in the night are 
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better now. The private clinics and government hospitals now have kept various equipment and 
facilities like x-ray and lab test. Therefore, minor problems are solved within the district or in market 
centres (like Galyang in Syangja) where these services are available.  Even at the household level, as 
seen, sanitation has improved after having electricity. Improved sanitation and coverage of drinking 
water is a significant effect of electricity’s arrival, which implies that people’s health conditions have 
improved.  


The household questionnaire survey reveals that there has not been significant increase in the hours 
spent in productive work after the dark. Because of lack of potentialities for industrialization, there has 
not been significant increase in non-farm activities providing employment to people. But there is some 
increase in family-based enterprises after having the electricity. 


There also seems a concern with parents that with the availability of electricity, the tendency to watch 
TV and listening to radio has increased among the children. While the use of these devises is not bad 
in itself, parents seem worried that it is using their study time.  After having electricity, there has been 
rapid increase in the use of TV, especially colour TV, particularly in the semi-urban area.  


A5.1.9 Conclusions on electrification 
• Social tariff followed by domestic tariff are common, while industrial tariff subscriptions are 


marginal. Domestic tariff is common in semi-urban area.  BPC seems in favour of metered 
connection now.  As the earlier emphasis in AKP was social development and poorer-friendly, cut-
out system (social tariff) was easily accessible. 


• The total number of consumers in the Andhi Khola area is 20,556 (2006), from which a 
population10 of approximately 160,000 benefits directly through electricity use at home. 


• Very roughly speaking, the wealthier half of the population pay an electricity unit price of about 
30% more than the poorer half. However, due to prevailing consumption and subscription patterns, 
almost half of  this latter group pay more per unit of energy. i.e. about by 15%, compared to the 
overall social tariff group. Overall, the cost of electricity is below NPR 3 per kWh, i.e. less than 
USD 0.05/kWh. 


• Use of electricity (for bulbs, industry or appliances) is correlated with household location. In semi-
urban locations, the number of bulbs/household is about three times of the rural area number. 
Similarly, the consumption, and hence the cost in electricity (dues) are also about three times higher 
in the semi-urban area compared to rural areas. 


• Only 1.3% are industrial consumers with an average consumption of 320 kWh/m, and an average 
monthly bill of NPR 630. Hence, the preferential charge per unit is just below NPR 2 per kWh.  


• Overall, in the present situation, the entire tariff structure turns out to be moderately pro-poor, but 
consumption growth is likely to erode this bias.  


• Users’ group concept for electricity dues collection as practiced in Andhi Khola is considered useful 
and it also helps in building social and community assets. 


• Regarding the use of appliances, TV has increased significantly after the project. In rural areas, the 
number of radios (and the amount of time people listen) has increased, but declined in semi-urban 
area. The use of other appliances is common only in semi-urban areas.  


• People perceive that the impacts of electricity on education including the use of computers and 
particularly girls’ education, health and security have been positive. Without electricity, the present 
level of improvement in education, female literacy rate and health services would not have been 
possible. The possibility to spend time in new ways, such as when saving time spent on collecting 
water, going to the nearest health service for proper treatment or children rehearsing in the evening, 


                                                      


 
10 Calculated on the basis of average family size of 7.8 (survey data) 
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is one of electricity’s most important and positive effects. Changes are small still, but the general 
trend is positive. 







30 Evaluation of Norwegain Power-related Assistance  Annex 5 - Rural Field Studies Nepal 


A5.2  Jhimruk Field Study 
The project is located in Pyuthan district in western Nepal. It is mainly a hydropower project, which 
was completed in 1995/96 producing 12 MW of electricity. A part of the electricity is supplied to the 
national gird and a part is supplied to villages directly by the project. At present, it supplies electricity 
to 9 VDCs of the district. The water of the Jhimruk Khola (river) is diverted through a tunnel to a 
power station and then discharged to Madi river. Jhimruk Khola is considered by people to be valuable 
in terms of irrigation, and its diversion to hydropower meant that people in the down stream have 
faced problems in cultivating rice in the dry season (April-July period). In other seasons, there is no 
shortage of water. Even though the project stops for a month during the dry season and does not 
restrict the flow of water, there is still a shortage of water for irrigation in the downstream region (until 
another river mixes with Jhimruk about 13 km downstream). About 150 ha of land is now deprived of 
irrigation water for a dry season crop. Considering that the average yield would be 2.1 metric 
tonnes/ha, total production loss of the paddy would be 315 metric tonnes. A project called JIDCO 
helps in facilitating the development of irrigation facilities and in providing skills for enterprises.  
Maoist bombing of the hydro-power plant rendered it non-operational for some time.  


The settlements in Jhimruk area are mainly located in the river bed, and the most affluent locations are 
the villages located along the Jhimruk river and Madi river (above the power plant). Irrigation by the 
river and fertile river bed is good two crops of paddy and another crop of either maize or wheat. 
Socially, this area is mixed consisting of both Hindu groups (Brahmins, Chettris, and Dalits) and non-
Hindu groups (usually Magars).  


The methodological approach in Jhimruk is basically the same as that described for Andhi Khola. 
Three main groups were included in the sample. There are two groups within the ‘electrified’ group 
(affected by the project) – one which has got electricity without losing the water for irrigation and 
another getting electricity and other benefits but losing the water for irrigation. The third group studied 
are non-electrified. In total, a sample size of 120 households was taken to make it comparable with 
findings from Andhi Khola. 80 households were studied among the electrified group (covering two 
subgroups and surveying 40 households each) and 40 in the non-electrified group.  The study was 
conducted in three locations, all of rural character, as there are no semi-urban areas, to represent these 
groups:  


1. One location included the villages lying in the downstream of the dam. These villages have 
electricity and other opportunities from the project but have been adversely affected by the 
diversion of water of Jhimruk river for the production of electricity. The villages included 
Ramdi, Tigra Chhap and Dhuwang. 40 households representing four wealth categories were 
surveyed here. 


2. Another location included Tiram and Nayagaon VDCs, which has electricity and other 
facilities but are not adversely affected by diversion of water. 40 households were surveyed 
here. 


3. The ‘non-electrified’ village (not affected by the project) included Hansapur and Dhungagadi. 
In this area, solar panels (PV) had been distributed by the government, but they were not 
working properly. No other differences (other than electrification) between these non-
electrified villages and those in the ‘intervention area’ were reported. Therefore, we took them 
as ‘non-intervention areas, otherwise similar to intervention areas’. This is relevant for our 
comparative purposes.  
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A5.2.1 Family status of respondents 
The family size is only 6.8 members and it has decreased in both electrified and non-electrified areas 
(Table A5.2- 1). But this decline is more drastic in non-electrified area. This could be related to health 
condition, i.e., higher children mortality in non-electrified because of lack of sanitation and water 
related to availability of electricity. This could be the possibility because children below 5 years are 
more now in electrified area. But this is not the case in the non-electrified area. 
Table A5.2- 1: Demographic features in Jhimruk 


   
Electrified 
(n=80) 


Non-electrified 
(n=40) Total (n=120) 


Family Size (members) Before 6.69 6.93 6.77 
  After 6.33 6.05 6.23 
Female members Before 3.26 3.45 3.32 
  After 3.11 3.10 3.11 
Male members Before 3.41 3.48 3.43 
  After 3.20 3.18 3.19 
Children 5-15 yr Before 1.39 1.83 1.53 
  After 1.64 1.35 1.54 
Children Below 5 yr Before 0.64 0.90 0.73 
  After 0.69 0.83 0.73 
Total Adult members Before 4.54 4.03 4.37 
  After 3.81 3.35 3.66 


A5.2.1.1 Caste Composition: 
Caste composition consists of Brahmins (25 %), Chettri (18 %), Dalits (10 %), Magars (36 %) and 
others (11 %). In electrified area and non-electrified area, the proportion of Brahmins and Chettris was 
almost equal. Dalits are more numerous in electrified area than in non-electrified area and Magars are 
more in number in non-electrified area. Given that Magars are also poor, and some of them are very 
poor like Dalits, it was assumed that wealth-wise it would be balanced. As Dalits are mainly 
associated with Brahmins and Chettris (as they are Hindus), Dalits are more in number in Brahmin-
Chettri settlements (see Table 3 also).  


A5.2.1.2 Wealth rank of the households and changes: 
There is no perceptible change in the wealth rank status of households before and after the project 
(Table A5.2- 2). It seems that electrified area is slightly better in terms of reduction in proportion of 
households under very poor and poor category after the project. In non-electrified area, there is no 
perceptible change. Even though there is loss of water, other enterprises like poultry production, 
vegetable production and the like, which are associated with electricity, have helped in balancing the 
income loss in the electrified area.  


Table A5.2- 2: Distribution (%) households according to wealth rank in Jhimruk 


  Before the project (1995) Now (2007) 
 Rich Medium Poor Very 


Poor 
Rich Medium Poor Very 


Poor 
Electrified 
(n=80) 


19 40 29 12 19 44 26 11 


Non-
electrified 
(n=40) 


15 40 30 15 15 43 28 15 


All (n=120) 18 40 29 13 18 44 27 12 
 


Wealth status by caste (Table A5.2- 3) reveals that there is also marginal change, among other major 
caste/ethnic groups, but decline in the position of Dalits. Most of the Dalits are located in the 
electrified area, but have not connected to electricity because of their weak financial position.  
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Table A5.2- 3: Distribution (%) of caste/ethnic groups according to wealth rank in Jhimruk 


 Before the project (1995) Now (2007) 


 Rich Medium Poor Very 
Poor 


Rich Medium Poor Very 
Poor 


Brahmin 
(n=30) 


23 60 10 7 23 63 7 7 


Chettri 
(n=22) 


32 32 32 5 32 36 27 5 


Dalits 
(n=14) 


8 25 42 25 0 33 50 17 


Magar 
(n=43) 


9 35 37 18 12 37 33 19 


Note: Other caste group’s number (11 households in 6 different groups) is small, and thus not used for this disaggregation.  


A5.2.1.3 Physical assets owned: 
House quality (based on type of wall and roof) seems to have very slightly increased in electrified area 
as compared to that in non-electrified area (tables A5.2-4 & 5). The change is towards brick and RCC 
house and decline in mud and stone houses. Some slight has also taken place in terms of roofing 
materials. In electrified area, proportionately more households have opted for RCC and CGI sheet. 
The change is marginal. One would question as when there has been decline in production, how things 
are slightly better now? There is electricity now and it has partly helped in improving the quality of 
houses, because it has helped in increasing income of at least a few, e.g. those having poultry farm and 
those having the food processing mills (like grain mills). Transportation facility has been good and it 
has facilitated marketing of products like poultry and availability of construction of building materials. 
It is noteworthy that downstream people had demanded a road as compensation for the use of water by 
hydro-power.   


The survey data show that there has not been significant change in the ownership of house by gender. 
A slight increase in the ownership of house is seen after the project.  Only 5 % respondents expressed 
that their house is owned by a woman before the project, but 6.3 % said so after the project.  


After the project, there seems to have been some change in the electrified area. For example, there 
were a few households reporting that they had added poultry house, a hotel, increased the rooms in the 
house, built a new house and did house maintenance. But this was not reported in non-electrified area.   


Table A5.2- 4: Households (%) having different house walls in Jhimruk 


Before After Location 


Brick Mud and 
stone 


RCC Others Brick Mud and 
stone 


RCC Others 
  


Electrified (n=80) 3 92 3 3 9 75 10 6 


Non-electrified (n=40) 3 95 0 3 3 90 3 5 


Total (n=120) 3 93 2 3 7 80 8 6 
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Table A5.2- 5: Households (%) having different roof types in the project sites in Jhimruk. 


 Before After 
 Tile CGI Thatch RCC  Tile CGI Thatch RCC 
Electrified 
(n=80) 


11 33 53 3 15 50 18 15 


Non-electrified 
(n=40) 


13 43 43 3 13 57 27 3 


Total 
(n=120) 


12 36 49 3 14 54 24 9 


The data in Table A5.2- 6shows that wealth is also linked to house quality. It seems that 
proportionately wealthier households have brick walls, RCC walls, and CGI sheet and RCC slab roofs.  


Table A5.2- 6: Households (%) house walls and roof types by wealth category in Jhimruk 


 House-wall Roof-type 
 Brick Mud 


and 
stone 


RCC Board Others Tile/s
late 


CGI Thatch RCC 
slab 


Others 


Before                     
 Rich 
(n=21) 5 86 5 0 5 5 67 19 5 5 


Medium 
(n=48) 2 96 2 0 0 13 40 46 2 0 


Poor 
(n=35) 3 94 0 0 3 14 31 54 0 0 


Very poor 
(n=16) - 94 0 0 6 13 0 88 0 0 


After           
 Rich 
(n=21) 19 62 14 0 5 5 62 5 29 0 


Medium 
(n=52) 6 79 8 0 8 17 60 12 12 0 


Poor 
(n=32) 3 91 0 0 6 16 50 35 0 0 


Very poor 
(n=15) - 87 0 0 3 13 33 53 0 0 


There has been some increase in the ownership of other assets, but this change was very marginal. The 
ownership of these assets in itself is marginal (see Table A5.2- 7).  


Table A5.2- 7: Ownership of other assets in Jhimruk (% households) 


Before the project After (2007) Other Assets 
Electrified 
(n=80) 


Non-
electrified 
(n=40) 


Total 
(n=120) 


Electrified 
(n=80) 


Non-
electrified 
(n=40) 


Total 
(n=120) 


Bicycle 9 7 8 12 - 7 
Motorbike - 5 2 6 - 4 
Power Tiller - - - - - - 
Private Car 1 - 1 1 - 1 
Truck/bus - 2 1 1 - 1 
Water 
storage tank - - - 1 - 1 
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A5.2.1.4 Social assets 
A major form of social asset has been the kinship obligations and community co-operation. There are 
traditional as well as newly formed organizations of people for mutual co-operation. Project seems to 
create some of these new organizations and thus increase social assets of the people. For example, 
there are groups like ‘lift irrigation’ groups, ‘women’s groups’, farmers groups, co-operative groups 
and the like.  


Most households in the study area expressed that they have been the traditional residents in the project 
area. Only 14 households (12 %) expressed that they moved to the project area. Access to ‘power’ was 
considered as a prime reason for movement to the project area.  


A5.2.2 Water and sanitation 
A5.2.2.1 Sources of drinking water 


Sources of drinking water seems similar in both electrified and non-electrified areas in terms of access 
to public fountain before the project. The use of spring/river in electrified area was high in the past 
which is because of its location. After the project, a major change is increased access to public 
fountain which in both, the electrified and the non-electrified area (Table A5.2- 8).   


Table A5.2- 8: Sources of drinking water (% households) in Jhimruk 
Electrified (n=80), Non-electrified (n=40), Total (n=120) 


Before the project After the project Sources 


Electrified Non-
electrified 


Total Electrified Non-
electrified 


Total 


Water storage tank - - - 3 - 2 


Spring/ river/ lake 64 30 53 63 37 54 


Dug Well 2 - 1 3 0 2 


Tube well 3 - 2 4 - 3 


Public fountain 30 34 31 74 70 73 


Private tap 5 10 7 9 10 9 


Table A5.2- 9: Time to collect the drinking water (% households) in Jhimruk  
Electrified (n=80), Non-electrified (n=40), Total (n=120) 


Before the project After the project Sources 


Electrified Non-
electrified 


Electrified Non-
electrified 


Less than 5 min 35 30 67 48 


5-30 minutes 49 52 48 50 


30 min to 1 hour 14 18 5 3 


More than 1 hour 3 1 - - 


Time to collect water has been considerably reduced (Table A5.2- 9). This is more significant in 
electrified area than in non-electrified area, even though access to public fountain is more or less 
similar. The lesser time required in electrified area has also resulted from water available from pumps, 
and easy access to river and spring water.  A significant part of water collection is still done by 
women. Selective male out-migration could also be one of the reasons, but the tendency of girls 
fetching water seems higher than that of the boys. It is reported that now (after the project), 
participation of both ‘male’ in water collection has grown.  This could also be a matter of general 
awareness. Information on the quality of water was not collected. But provision of water from public 
fountain means that water quality might have improved.     
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A5.2.2.2 Toilet 
Before the project, about 68 % households did not a have toilet. After the project, about half the 
households do not have toilet. There is slight increase in access to toilet. The increase in this access is 
more rapid in electrified area than in non-electrified area (Table A5.2- 10).   


Table A5.2- 10: Households (%) having access to toilet in Jhimruk  
Electrified (n=80), Non-electrified (n=40), Total (n=120). 


Before the project After the project Sources 


Electrified Non-
electrified 


Electrified Non-
electrified 


Bathroom 1 10 10 10 


Latrine 23 30 40 33 


Do have neither 76 58 50 47 


A5.2.2.3 Findings and conclusions: 
• There seems to be a marginal improvement in wealth status in electrified area after the project, but 


non-electrified area seems more or less in the same status (as before the project). Some income 
generating activities (like poultry, mills, employment and trade associated with road access 
provided by the project) have helped to compensate the production loss in the electrified area.    


• Access to drinking water seems to have increased because of availability of more public fountains 
after the project. This is more or less the same in both electrified and non-electrified area. The 
reduction in water collection time is more pronounced in electrified area, which could also be linked 
to its location near the river and springs. Moreover there are water pumps available in electrified 
areas.  


• Access to toilet has also improved slightly, but still about 50 % do not use any type of toilet. The 
access has increased significantly in electrified area as compared to non-electrified area.  


A5.2.3 Livelihood  
Livelihood in the project areas is characterized by a diversity of activities, but farming has still been 
the central. Households not able to fulfil food security through their own production also depend on a 
number of other opportunities mainly migration to India and to the cities. Farming has still been of 
subsistence nature, even though cash crop farming (like vegetables) has been started by some and this 
is mainly because of extension activities done by JIDCO. Poultry production was seen to increase after 
the electricity, which was basically meant to cater the local market.  


A large number of households were engaged in farming. Before the project, 80 % households were 
involved in farming. But in 2007, 75 % were involved in farming. Therefore, there is a general decline 
in involvement in agriculture. The decline in involvement in electrified area is not rapid, but it is rapid 
in non-electrified area. The availability of water pumps for irrigation and project activities related to 
encouraging farming and availability of market because of project staff and supply to district 
headquarters could be the reasons for not declining involvement in farming in electrified area. But 
there is some significant reduction in farming in non-electrified area. Because of lack of opportunities 
within the village, people have gone to India and outside for work.  


There has been some reduction in land holding in both electrified and non-electrified area. This is 
because of population growth. There is no significant sale or buying of land experienced by 
respondents.  


There is a loss of one crop (II crop rice called Chaite rice or April rice) in down stream area. On 
average, households surveyed in the downstream area (40 households) revealed that there has been 8 
% reduction in the crop production per household. Of these households, only 9 households (22 %) 
reported that they have experienced the loss in production. Considering only these affected people, the 
production loss would be about 35 %, i.e. one-third of the production.   
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Before the project, the main source of irrigation was the gravity canals, which were made traditionally. 
A few households also stated that they had used to pump. 14 households in surveyed reported that they 
have used (lift) pumps.  


The project seems to bring some business opportunities for the local people. About 18 % respondents 
in the electrified area expressed that it has been helpful (14 % said some what and 4 % a lot)  for them. 
In non-electrified area, 1 % said that it helped a lot and 1 % said that it caused reducing the 
opportunities (Table A5.2- 11).  


Table A5.2- 11: Changes in business after the project in Jhimruk (% of households) 


  
No 
change 


Increased 
somewhat 


Increased a 
lot Decreased 


Electrified area (n=80) 81 14 4 1 


Non-electrified area (n=40) 98 - 1 1 


The somewhat increase in businesses has not been able to generate much employment. They were 
mostly of ‘subsistence type’ of business indicating only family members were employed. Only 3 
persons were found to be employed on a salary basis.  


Food security from own production seems to decline generally in both electrified and non-electrified 
area. The food production was sufficient for 5.72 months before the project, but it seems to have 
declined to 4.24 months after the project. This is a decline by 1.5 months food self-sufficiency. The 
decline is similar in both electrified and non-electrified area. In the electrified area, decline is due to 
increase in population pressure and partly due to decline in production owing to diversion of irrigation 
area. In non-electrified area, the decline is both due to population pressure and decline in attention to 
farming as people move out for other employment. This out-migration tendency is high in non-
electrified area.  


Table A5.2- 12: Households (%) deriving income from different sources in Jhimruk  
(Changes in livelihood sources of the households) 


Before the project After the project Sources of income 


Electrified 
(n=80) 


Non-electrified 
(n=40) 


Electrified 
(N=80) 


Non-electrified 
(N=40) 


Business 7 8 40 25 
Home business 10 9 25 25 
Outside business 4 7 8 15 
Agriculture and livestock 86 68 86 52 
Gov. subsidy/pension 17 30 16 27 
Remittances 14 20 30 27 
Permanent employment 20 5 22 8 
Wage employment 19 22 25 5 


 


There has been some changes in the sources of income (Table A5.2- 12). There is an increase in the 
percentage of households deriving income from business and remittances. The households deriving 
income from agriculture have declined more significantly in non-electrified area, more probably 
because of their out-migration for work and for business.  


Five households obtained jobs after the project and it was directly through the project. One of them is 
woman. They all (comprising 6 % of households) are from the electrified area. No one from the non-
electrified area got employment after the project.   







37 Evaluation of Norwegain Power-related Assistance  Annex 5 - Rural Field Studies Nepal 


A5.2.3.1 Major findings and conclusions: 
• There is a general decline in involvement in agriculture. This mainly so in the non-electrified area, 


where households are more attentive to outside business and migration.  


• There has been increase in business opportunities within the area (home business) in electrified area 
as compared to non-electrified area.  Electricity is seen as a factor for increasing business and 
enterprises. Hence, electricity is one of the reasons for rapid increase in households having a 
business income in electrified area.  


• Loss of production due to diversion of water is about 8 % in the down stream area, on average. Only 
22 % households within that area were directly affected by this diversion, and their production loss 
equals about one-third of their production.   


• A project benefit, in terms of employment, is also concentrated in the electrified area.  


A5.2.4 Energy situation  
A5.2.4.1 Energy Use 


The households were found to use a variety of energy sources, which is shown in Table A5.2- 13.  At 
present (2007), an electrified household was found to consume roughly 490 kg, and a non-electrified 
household 505 kg of fuel wood. However, reliability of these data is doubtful, as discussed earlier in 
the Andhi Khola study. Consumption of charcoal and candle is extremely small. Only one or two 
households were found to use it. Solar energy was common in non-electrified area where it has been 
promoted by the government. Dry cell batteries were also commonly used. The average consumption 
per month was about 1.6 batteries. Electricity consumption per month per household was 38 KWh.  


Table A5.2- 13: Household monthly consumption of energy and its sources in Jhimruk 


 Energy Source Before After 


  
Electrified11 
(n=80)  


Non-
electrified 
(n=40) 


Electrified 
(n=80) 


Non-
electrified 
(40) 


Fuel wood in Kg   520 550 490 505 


Charcoal in Kg    0.3 0.1 0.3 0 


Kerosene in Litre   4.0 4.0 0.7 2.8 


Solar Energy Maintenance 
cost (NPR)   0.1 18.0 0.4 18.0 


Dry cell Batteries Number   2.7 3.4 1.3 3.0 


Other batteries(cost for 
recharging (NPR)   0.1 1.9 0.1 1.6 


Candles Number   0.3 0.3 2.4 0.5 


Electricity Units (kWh)   - - 37.6 - 


Gas LPG (NPR)   - - 27 17 


Cost of fuel/energy per 
month NPR   233 245 551 624 


% of income spent on 
energy   3.8 3.6 6.6 7.0 


                                                      


 
11 Households were not electrified at that time, but it is those that were later connected. 
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Considering inflation, which has not been accounted for in the above table, the increase in cost of 
energy is modest in absolute terms, but marked as a share of total income, which appears to have 
about doubled. General inflation in the period before/after amounts to an accumulated 49%, but the 
cost of electricity has remained stable, since there was no change of tariff. This appears to have an 
impact on non-electrified areas, where the cost increase for energy is shown to be higher. 


Some changes after the project are: 


• Slight reduction (6.6%) in consumption of fuel wood. This is mainly because of the use of improved 
cooking stoves as promoted in the villages, and more probably by reduction in family size. This 
reduction has taken place in both electrified and non-electrified areas.  


• There is also reduction in consumption of kerosene. It has taken place in both electrified and non-
electrified area. But this is more drastic in electrified area. The use of electricity is the reason for 
this. In non-electrified area, use of PV light might have helped in reducing the use of kerosene. 


• Consumption of dry batteries has also been reduced, but this is more so in electrified area.  


• Use of charcoal and gas is insignificant – both before and after the project.  


A5.2.4.2 Use of different sources of energy for different purposes 
Tables A5.2.-14 &15 show the households (in %) using different sources of energy for different 
purposes before and after the project and in electrified and non-electrified area. It has to be taken into 
account that non-electrified area had some access to solar energy even before the project. The analysis 
of the Tables reveals the following conclusions: 


• Fuel wood is still he main energy for cooking. 100% of the households stated to always use it. 
Boiling water and also (sometimes for heating and heating the bath water. There has been very 
marginal increase in the use of kerosene for cooking and boiling water. Therefore, the marginal 
reduction in the use of fuel wood has come mainly from reduction in family size and use of 
improved cooking stoves in some households. Hence, the data shown, resulting in a reduction of 
fuel wood of  5 to 10% appears plausible.  


• Electricity has been used in electrified area for lighting now, replacing the kerosene, and some gas 
also appears to be used for lighting. But still 11% households in electrified area expressed that they 
do not at all use it, because they are not connected to it.  


• Tendency to use electricity has been seen in business sector. About 12 % households in electrified 
area said that use electricity for business. These are the shops using the refrigerator, mills, and 
poultry farms, where electricity is used. Therefore, electricity can be considered as precursor for 
whatever marginal growth has taken place in business and industry.  


Table A5.2- 14: Household (%) energy sources before the project in Jhimruk 
(Nev – Never, ST – Sometimes; F – Frequently, V Fr – Very Frequently, Alw – Always) 


Electrified area – before the project 
(n=80) 


Non-electrified area – before the project 
(n=40) 


 


Nev ST Fr V Fr Alw. Nev ST Fr V Fr Alw. 
Cooking/boiling water          


Fuel wood - - - - 100 - - - - 100 
Charcoal 100 - - - - 100 - - - - 


Electricity 100 - - - - 100 - - - - 
Gas 100 - - - - - - - - - 


Kerosene 97 1 1 1 - 95 2 3 - - 
Heating /bath washing water         


Fuel wood 76 22 2 - - 88 12 - - - 
Charcoal 100 0 - - - 100.0 - - - - 


Electricity 100.0 - - - - 100 - - - - 
Gas 100 - - - - 100 - - - - 


Kerosene 100 - - - - 100 - - - - 
Lighting           


Fuel wood 100 - - - - 100 - - - - 
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Electrified area – before the project 
(n=80) 


Non-electrified area – before the project 
(n=40) 


 


Nev ST Fr V Fr Alw. Nev ST Fr V Fr Alw. 
Solar (PV) 100 - - - - 45 - 10 - 45 
Electricity 100.0 - - - - 100 - - - - 
Candles 96 3 1 - - 98 1 1 - - 


Gas 99 1 - - - 98 1 1 - - 
Kerosene - - - - 100 28 8 10 - 55 


Home business           
Fuel wood 99 1 - - - 90 10 - - 10 
Solar (PV) 100 - - - - 95 - - - 5 
Electricity 100.0 - - - - 100 - - - - 
Charcoal 100 - - - - 99 1 - - - 


Gas 100 - - - - 100 - - - - 
Kerosene 99 - - - 1 75 10 - - 13 


Table A5.2- 15: Household (%) energy sources in Jhimruk after the project  
(Nev – Never, ST – Sometimes; F – Frequently, V Fr – Very Frequently, Alw – Always) 


Electrified area – after the project 
(n=80) 


Non-electrified area – after the project 
(n=40) 


 


Nev ST Fr V Fr Alw. Nev ST Fr V Fr Alw. 
Cooking/boiling water          


Fuel wood 5 1 1 - 93 9 - - - 91 
Charcoal 100 - - - - 100 - - - - 


Electricity 100 - - - - 100 - - - - 
Gas 95 - - - 5 96 - - - 4 


Kerosene 98 1 1 1 - 98 2 - - - 
Heating /bath washing water         


Fuel wood 77 20 3 - - 100 - - - - 
Charcoal 100 0 - - - 100 - - - - 


Electricity 100 - - - - 100 - - - - 
Gas 99 - 1 - - 100 - - - - 


Kerosene 100 - - - - 100 - - - - 
Lighting           


Fuel wood 100 - - - - 100 - - - - 
Solar (PV) 99 1 - - - 48 10 - - 42 
Electricity 11 1 - - 88 100 - - - - 
Candles 67 31 - - - 43 13 4 34 - 


Gas 99 1 - - - 99 1 - - - 
Kerosene 71 22 6 - - 43 8 10 - 58 


Home business           
Fuel wood 99 1 - - - 100 - - - - 
Solar (PV) 100 - - - - 95 5 - - - 
Electricity 88 2 - - 11 100 - - - - 
Charcoal 99 - - 1 - 100 - - - - 


Gas 100 - - - - 100 - - - - 
Kerosene 99 - - - 1 75 - 13 13 - 


There has not been much change in the use of dry batteries. Their consumption has slightly been 
reduced because of electricity and PV system. 


Use of candles has increased, even though it is not taken as permanent source of light. The power cut 
in power is considered as the reason for increased in candle. In the past, they used to have a stock (in 
electrified area) of kerosene and ready lamp. But after the project they do not maintain this 
necessitating the use of candle for emergency. Availability of it in recent times is furthering its use.  
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18 % households reported that they have used solar power. This is mainly because households in non-
electrified area use it. On average, a household using the PVs, had invested about NPR 15.000 for a 
set of PV. Only 14 % of them reported that they have been satisfied with it. The problem is that it gets 
damaged and needs constant repairing. Moreover, battery life is limited.  


The introduction of new energy sources like electricity and PV does not seem to have impact on fuel 
wood collection pattern. The collection time seems to be marginally reduced and this is not significant. 
The gender dimension of fuel wood collection reveals that the tendency of male to collect fuel wood 
has increased. But because of migration of males, it is still done by women, and some times children – 
both boy and girl – are also used in this work.  


A5.2.4.3 Major findings and conclusions 
• There has been a marginal reduction in fuel wood consumption. This has been possible not because 


of new sources of energy, but mainly because of decline in family size and introduction of improved 
cooking stove. Use of gas could also a factor in this reduction as its use for cooking and boiling 
water has slightly increased. 


• The expense for energy has almost doubled. The increase in expenses in non-electrified area was 
higher, mainly because solar has been used there, which is considered expensive to use than the 
electricity.  


• The use of other sources of energy (like battery, kerosene) has declined.  


• About 11 % households did not use electricity at all, even for lighting in electrified area. They are 
not connected to it. 


• There is use of electricity for business purpose in electrified area. 13 % households reported that 
they always use electricity in their businesses. 


• There is no significant or perceptible impact in the fuel wood collection pattern.  


A5.2.5 Electrification: 
A5.2.5.1 Types of subscription: 
Tables A5.2-17 to 21 provide information on types of subscription, tariffs and electricity consumption 
in the sample, and in totality, according to BPC consumer statistics. The surveyed households had 
three types of subscription: social tariff, domestic tariff and industrial tariff. About 24 % had social 
tariff, 74 % had domestic tariff and 2 % had industrial tariff.  


Table A5.2- 16: Types of electricity subscription in Jhimruk. 


 Social Tariff Domestic Tariff Industrial Tariff Total 
Household 20 59 1 80 


% 25 74 1 100 


One-fourth of the households in electrified area did not have meter, they have cut-outs. Of them, 25 % 
50 W cut-out, 40 % 100 W and 35 % 250 W.  


Table A5.2- 17: Households having non-metered electricity connection in Jhimruk. 


Non metered (Cut-out)    
  50Watt 100Watt 250Watt Total 
Households 5 8 7 20 
% in total households in electrified area (n=80) 6 10 9 25 
% among the non-metered households (n=20) 25 40 35 100 


Among the 60 (75%) households), 5 % had 500 W and 80 % had 1000 W. 15% of the households 
have no connection.  


Table A5.2- 18: Households having metered electricity connection in Jhimruk  


 No 
Metered based on 5Amp (up to 
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1000watt) 
  


connection 
500W 1000W Total 


Households 9 3 48 60 
% in total households in electrified area (n=80) 11 4 60 75 
% among the non-metered households (n=60) 15 5 80 100 


The following table from BPC consumer statistics attempts to check how representative the household 
sample is with regard to overall electrification patterns. 
Table A5.2- 19: BPC consumer category regime in Jhimruk 


Subscription category of 5,987 total 
consumers 


Non-metered  
50W 2.6% 


100W 20.6% 
250W 5.6% 
400W 0.3% 


Total cut-outs 29.0% 
Total meters domestic 69.9% 
Total meters industrial 1.1% 


Households connected in 
electrified area 58.2% of 10.287 


Disconnected households 4.4% (266) 
Source: BPC consumer statistics 


The tables shows that metered consumers are over represented in the sample (75%). In reality only 
69.9% have a domestic metered connection. Among the cut-out consumers, the 100W category is 
under represented, while both 50W and 250W are over represented. As is shown below, this does not 
have a significant impact on the analysis. Of interest is also that the number of non-connected 
household overall is more than 58%, while in the survey sample only 11% have no connection. 


The tariff structure for Jhimruk is the same as in Andhi Khola for un-metered consumers, but it is 
different for metered consumers. This is do to the fact the Jhimruk communities have insisted on the 
application of  Nepal Electricity Authority (NEA) tariffs. These have a complex structure, depending 
on the type of subscription and consumption level. For the purpose of Jhimruk, it is appropriate to 
consider the lower tariff level only, as there are no large consumers. Both tariffs are reflected in the 
table below, including the computation of monthly charges. 


Table A5.2- 20: Tariff structure in Jhimruk and monthly charges to consumers 


Subscribed Demand 
(watts) 


Monthly Charge 
(NPR/month) 


BPC average 
kWh/month 


Charge per kWh 
(NPR) 


Un-metered (cut-out) consumers 


25 19 12.5 1.50 


50 39 14.5 2.70 


100 66 23 2.90 


250 116 51 2.25 


400 179 66 1.80 


Metered consumers 


 Fixed charge 
(NPR/month) 


Energy charge in 
excess of 20kWh 


(NPR/kWh) 
 


Typically 1000W 80 7.30  
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Source: BPC consumer statistics and other data 


The applied tariff structure implies that metered consumers pay a minimum of NPR 80 per month, 
regardless of consumption below 20 kWh. The consumption pattern prevailing, results in the average 
monthly costs for consumers and related unit rates shown in table 22. 


Table A5.2- 21: Consumption and electricity cost in Jhimruk  


Subscription category % of all 
consumers 


average monthly 
charge (NPR) 


average monthly 
consumption 


(kWh) 


average charge 
NPR per kWh 


cut-out (50 - 400 W) 29.0% 74 28 2.64 


cut-out (50 + 100W)* 23.4% 63 25 2.52 


meter, domestic 69.9% 101 23 4.39 


meter, industrial 1.1% 1,151 260 4.43 
* sub-group of overall cut-out subscribers 


A5.2.5.2 Conclusion 
Actual consumer data, deviating to some extent from survey data, are used to draw conclusions for the 
whole electrified area in Jhimruk. 


• In the Jhimruk area, there are 5.987 consumers, which benefits about 46.700 people benefit 
directly through electricity use at home. 


• 29% of all consumers subscribe to one of the social tariffs, and consume on average 28 kWh per 
month, at a cost of NPR 74. This results in an average social tariff of NPR 2.64 per kWh. 
Subscribers in the two lowest categories (considered the poorest), dominate with about 80% of all 
cut-out subscribers. These consume on average 25 kWh, and pay NPR 63 per month. Their unit 
rate turns out to be NPR 2.52 


• Metered consumers make up 69.9% of the total of 5,987 connections. Monthly average 
consumption is 23 kWh, at a cost of NPR 101. the resulting tariff rate is NPR 4.39 per kWh, as a 
consequence of having opted for NEA tariffs. 


• Industrial consumers consume on average 260 kWh/month, and pay NPR 1,151 per month. The 
tariff rate is NPR 4.43 per unit, pretty much equal to the overall average. 


• As a result from the above, the tariff structure and consumption patterns prevailing show a distinct 
social element, with a pro-poor tariff of roughly 57 to 60% of the metered domestic rate. 


Some further characteristics of electricity connections are: 


• Among the households in the electrified area in Jhimruk, only 58.2% are connected. These 
households are poor households, who could not afford electricity. 


• Some households have over time been disconnected because they could not pay their bill. 266 in 
number, or about 4.4%. 


• Average connection charge per household    -   NPR 1,496 


• Average wiring charge/household  -  NPR 3,080 


• Number Lights-Bulbs/household    - 6.88 


• Reconnection was done only for 3 households. The charge ranged from NPR 250 to 484.  


• All consumers pay bills to BPC/Utility. 64 % households paid the bill on a monthly basis, 9 % paid 
in advance (pre-paid) and 27 % pay bi-monthly. According to BPC and local leaders, the formation 
of user organisations was rejected by the people.  
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A5.2.6 Impact of electricity on household work hours, education & 
health 


With the availability of electricity, it seems that tendency to watch TV and listening to radio has 
increased (Table A5.2- 22). Time spent in these activities has increased significantly in electrified area 
after the project.  There is no noticeable change in non-electrified area, even though an insignificant 
time in TV watching is also spent there. Radio listening has marginally declined in non-electrified 
area. Radio listening was higher in electrified area even before the project, and it increased slightly 
after the project.  


The main change is seen is in study hours of the students. It has doubled in the electrified area after the 
project. The increase in non-electrified area is very marginal.  


In other productive work hours, there is no significant increase after the project. Compared to non-
electrified area, where the situation has remained the same in most respect, a small amount of time is 
used for productive work after the dark.  


Table A5.2- 22: Various tasks done at night before and after the project in Jhimruk  
Electrified area (n=80) v/s Non-electrified area (n=40). E – electrified and NE – non-electrified.  


Before After Tasks  


E NE E NE 


Watching TV in hrs   0.00 0.00 0.93 0.1 
Listening Radio in Hrs   1.23 0.48 1.31 0.3 


How many hrs. family spend for the following 
activities after dark?       


Children studying hrs.   0.85 0.40 1.76 0.50 
Women studying / reading hrs.   0.13 0.18 0.23 0.10 
Men studying / reading in hrs.   0.10 0.00 0.07 0.0 
Productive work by children in hrs   0.00 0.00 0.00 0.00 
Productive work by Women in hrs   0.00 0.00 0.03 0.00 
Productive work by Men in hrs   0.00 0.00 0.03 0.00 
Some other works   0.00 0.00 0.74 0.36 
Reading/conversation/showing/explaining 
something in hrs.   0.00 0.00 0.04 0.00 


Respondents’ perception on impact of electricity on education is positive. About 65 % expressed that 
it is positive at the household level education and 44 % said that it is also positive for the community 
level education (see table below).  


Table A5.2- 23: Impact of electricity on education in Jhimruk (n=80). 


  Household level Community level 


  No change Improved No change Improved 


households 15 65 45 35 


% 19 81 56 44 


The response on the impact of electricity on human health was similar to that on education. About 76 
% respondents reported that it has helped in improving the health at the household level and 45 % 
reported that it has helped in improving the health at the community level.  
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Table A5.2- 24: Impact of electricity on human health in Jhimruk (n=80) 


 Household level Community level 


 No change Improved No change Improved 


households 19 61 44 36 


% 24 76 55 45 


A5.2.7  Use of household appliances 


Table A5.2- 25:  Households (%) using different household appliances in Jhimruk   


B= borrowed P = Purchased, E – electrified area (n=80), NE – Non-electrified area (n=40),.  


Before After 


E NE E NE 


Appliances 


B P B P B P B P 


Radio 20 35 - 10 5 52 - 10 


Cassette player - 14 - 3 1 30 - - 


B & W TV - 1 2 - 1 9 1 1 


Colour TV 1 - - - 3 28 1 1 


Electric fan - - - - 5 15 1 1 


Refrigerator - - - - 3 5 - - 


Any of others 1 1 - - 5 5 1 2 


There is some significant increase in the use of appliances like radio, cassette player, colour TV, 
electric fan and B&W TV in the electrified area after the project. There has not been much change in 
the non-electrified area. It is seen that 1 or two households in non-electrified area also have appliances 
to be used with electricity (Table A5.2- 25). They were brought by someone working in away from 
home like in India or in cities where these could previously be used.  


A5.2.7.1 Conclusions 
• With the availability of electricity, it seems that tendency to watch TV and listening to radio has 


increased. Time spent in these activities has increased significantly in electrified area after the 
project.   


• The main change is seen is in study hours of the students. It has doubled in the electrified area after 
the project. The increase in non-electrified area is very marginal.  


• In other productive work hours, there is no significant increase after the project.  


• Respondents’ perception on impact of electricity on education and health is positive. Case studies 
and discussions with hospital and health office staff also reveal that electricity has been helpful in 
the improvement of health services in the hospital as well as in private clinics. This has also been 
useful for sanitation. Access to water in project area has also been facilitated by electricity as they 
can lift water, use not only for fields but also for home use. Access to drinking water has also 
improved after the project, reducing the working load on women and girls. 


• There is some significant increase in the use of appliances like radio, cassette player, colour TV, 
electric fan and B&W TV in the electrified area after the project.  
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A5.3  Andhi Khola and Jhimruk Compared and Major 
Findings 


Andhi Khola and Jhimruk differs in many respects, especially the former had a long history of social 
development since 1982, whereas Jhimruk is a new project with not much social development 
components in it. There is also a locational advantage for Andhi Khola. A major highway linking two 
important towns passes through this area and this has helped in development of a bazaar at Galyang, 
which has become a semi-urban area in itself. This has also helped in development of a small 
industrial base, even though it is limited to local market only. Jhimruk is in a district which has been 
an under-developed district, and much inflicted by political conflict in the last decade. The comparison 
has to take these points into consideration.  


There is perceptible change in wealth status of households in Andhi Khola. The wealth generally has 
increased because of employment, more production and remittances. But overall poverty reduced in 
Andhi Khola after the project, even though disparity seems to have persisted. There are now less ‘very 
poor’ households. In Jhimruk, as compared to non-electrified area, wealth status marginally increased 
which owes a lot to new business opportunities and some employment within the project. This seems 
to have compensated the loss incurred due to diversion of water from irrigation.  


Ownership of physical assets and quality of house (in terms of house wall and roof type) seemed better 
and has significantly increased in Andhi Khola as compared to Jhimruk. The ownership of motorbike, 
private car is significantly high in Andhi Khola and has increased after the project. This again has 
taken place mainly in the semi-urban area in Andhi Khola.  


In terms of associations and people’s organizations formed (social assets), Andhi Khola seems to have 
more social assets as compared to Jhimruk. This is also linked to the nature of the project, i.e., Andhi 
Khola had emphasized earlier this aspect of development.  


Access to piped drinking water has improved generally now, and it is so in all the areas now. This is 
linked to government’s programs and developmental activities from AKP also. In Jhimruk access to 
piped water seemed to have increased in both electrified and non-electrified area. Now households 
have to spend less time in collecting drinking water. There is more access to Andhi Khola as 
compared to Jhimruk.   


A significant part of water collection is still done by women. Selective male out-migration could also 
be one of the reasons, but girls fetching water seems dominant, and much higher than that of boys. It is 
reported that now (after the project), nonetheless participation of males in water collection has grown.  
This could also be a matter of general awareness.  


Households having access to toilet has increased in both areas (Andhi Khola and Jhimruk), but there 
are now only 13 % households in Andhi Khola that do not have access to toilet. But in Jhimruk, it is 
still 48 %.  


Some significant decline in involvement in agriculture is seen in Jhimruk, especially in non-electrified 
area.  Electricity is helping people to stay in the village due to new business opportunities. Andhi 
Khola, people’s involvement in farming has remained same which is mainly because of availability of 
irrigation facility.  


The project brought some business opportunities for the local people. There are more businesses 
(including industries) in Andhi Khola as compared to Jhimruk, and they are invariably associated with 
the availability of electricity. The decision to have these businesses is also solely due to electricity. In 
Jhimruk also, there are more and new business opportunities in electrified area. About 23 % 
respondents in Andhi Khola and 9 % in Jhimruk felt that business increased somewhat because of the 
project. The difference is obviously seen in the number of industries. These are more in semi-urban 
area of Andhi Khola.  


Food security seemed to have increased in Andhi Khola (considering the growth in population also), 
where as it has declined in Jhimruk. This is related to availability of water. The diversion of this water 
in Jhimruk is one of the reasons for decline in food security. In Andhi Khola, availability of irrigation 
water has helped in increasing the food production, and thus food self-sufficiency.  
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Migration has increased in all the areas. In Jhimruk, this has prominently increased in non-electrified 
areas. Whereas in electrified, people returned after having electricity in order to run businesses like 
poultry and vegetable production (see case studies).  


A small proportion of households (4.1 % in Andhi Khola and 6.7 % in Jhimruk) obtained employment 
(including permanent and wage employment) in the project. Only a few 0.8 % in Andhi Khola and 1.7 
% in Jhimruk have permanent jobs.  Only one of them was a woman.  


There may be a reduction in the consumption of fuel wood in Andhi Khola and in Jhimruk after the 
project. The studies failed to provide reliable data on overall energy use patterns. Hence this subject 
needs further scrutiny (done in the Nepal case studies report, Annex 3). 


The overall cost of the energy consumption has increased, according to the data collected. However, 
when inflation is accounted for, a data problem in the Andhi Khola survey becomes evident: Cost of 
energy today is lower than twelve years ago, and this cannot be the case. Therefore, only the relative 
cost of energy, which has remained the same as a percentage of total income (10 %) is considered 
valid. In Jhimruk on the other hand,  data indicate an absolute increase in cost of energy, at a plausible 
level. The increase can be explained because of greater use of LPG gas and higher electricity 
consumption. The cost driver is entirely LPG, as electricity tariffs have remained the same. There is 
also a difference in cost of energy, between the non-electrified and electrified area: Costs in non-
electrified areas appear to have increased more than in electrified areas. This result may be correct, 
because kerosene, which is the main alternative when electricity is not available, has gone up 
considerably. Further, it is noted that in relative terms, the cost of energy in Jhimruk was found to be 
almost 7% of income, while it was only about half that percentage before electrification. 


Social tariff subscription is more common in Andhi Khola and domestic tariff subscription is more 
common in Jhimruk. However, the overall cost structure favours the social tariff subscribers more in 
Jhimruk than is the case in Andhi Khola. In Jhimruk, social tariff subscribers pay on average about 
40% less per unit, in Andhi Khola it is about 24% less.  


Electricity is consumption is higher in Andhi Khola, especially among the metered consumers as 
compared to Jhimruk. However, unit costs are higher overall in Jhimruk, due to choosing NEA tariffs 
for metered consumption. The average unit rate in Jhimruk is NPR 4.43, as compared to about NPR 
3.00 in Andhi Khola. The reason for this is twofold: a) adoption of NEA tariff for metered 
consumption, and b) the tendency of BPC to favour metered connections in more recent years, 
affecting Jhimruk more than Andhi Khola. Electricity consumption is significantly (almost double) in 
semi-urban areas as compared to rural area in Andhi Khola.  


Users’ group concept for collecting tariff as was practiced in Andhi Khola was considered useful and 
it also helped in building social and community assets. This was not so in Jhimruk, where the people 
refused to adopt it. 


The non-connection rate is high in Jhimruk. More than 58% are not connected to electricity in 
Jhimruk, but this was not the case in Andhi Khola. The poorer households could not afford the initial 
cost and thus did not connect the electricity.  


Use of electrical appliances is higher in Andhi Khola as compared to Jhimruk and before the project. 
Especially the use of radio, colour TV, refrigerator, and electric fan is high in Andhi Khola. In 
Jhimruk, in the electrified area, their use has increased (as compared to non-electrified area), but it is a 
more modes increase, when compared to Andhi Khola.   


The use of electrical appliances is very high in semi-urban area of Andhi Khola as compared to its 
rural area.  


There has been positive impact of electricity for education and health, particularly of the girls. This 
was seen more significant in Andhi Khola after the project. In Jhimruk also, study hours of the 
children increased significantly in electrified area after having the electricity. Electricity has helped in 
providing better health services in public and private clinics in local areas, and during the night time 
also. A feeling of improved security has come from electrification, especially for females.  


In somewhat generalised terms a family consumes about 30 kWh of electricity per month, providing 
basic lighting needs using 2 to 3 bulbs. This comes at a cost of  less than NPR 100 per month. By 
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using electricity, the saving is mostly on kerosene, on the average 3 litres per month. At today’s retail 
price in the area, this would cost NPR 165.12 Hence, the advantage of electricity is clear. For those that 
can pay a monthly bill regularly, it is cheaper than alternatives, gives much better light, and can be 
used for other purposes. The advantage of using kerosene instead for light, is that costs can be avoided 
by saving, while electricity carries a basic lump-sum fee. This is a valid consideration for only 2% of 
the households in the Andhi Khola area, but for 58% of the households in the Jhimruk area. 


The initial investment for household electrification is about NPR 4,000 for a standard connection and 
house wiring. In Jhimruk, it appears that about 4% of the subscribers have overestimated their 
financial capacity. They have initially subscribed to electricity, have paid the initial cost, and were 
then at one point disconnected due to non-payment. No case of this is known from Andhi Khola. 


 


 


 


 
 


                                                      


 
12 Retail price obtained in local bazaars in Galyang and Jhimruk areas: NPR 55 /liter 
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