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Glossary of evaluation-related terms

Term Definition
. The situation, prior to an intervention, against which progress can
Baseline
be assessed.
Effect Intended or unintended change due directly or indirectly to an

intervention.

Effectiveness

The extent to which the development intervention’s objectives
were achieved, or are expected to be achieved.

A measure of how economically resources/inputs (funds, expertise,

Efficiency .
time, etc.) are converted to results.
Positive and negative, intended and non-intended, directly and
Impact indirectly, long term effects produced by a development
intervention.
Indicator Quantitative or qualitative factors that provide a means to measure
i
the changes caused by an intervention.
Lessons Generalizations based on evaluation experiences that abstract from
learned the specific circumstances to broader situations.
Loeframe Management tool used to facilitate the planning, implementation
(Iog'cal and evaluation of an intervention. It involves identifying strategic
i
8 elements (activities, outputs, outcome, impact) and their causal
framework . S .
approach) relationships, indicators, and assumptions that may affect success
c
PP or failure. Based on RBM (results based management) principles.
The likely or achieved (short-term and/or medium-term) effects of
Outcome . .,
an intervention’s outputs.
The products, capital goods and services which result from an
Outputs intervention; may also include changes resulting from the
intervention which are relevant to the achievement of outcomes.
The extent to which the objectives of an intervention are consistent
Relevance with beneficiaries’ requirements, country needs, global priorities
and partners’ and donor’s policies.
Risk Factors, normally outside the scope of an intervention, which may
isks

affect the achievement of an intervention’s objectives.

Sustainability

The continuation of benefits from an intervention, after the
development assistance has been completed.

Target groups

The specific individuals or organizations for whose benefit an
intervention is undertaken.

Vi



1. EXECUTIVE SUMMARY

1.1 About this evaluation

This document comprises the final evaluation report from the project ‘Promoting Renewable Energy-Based
Grids in Rural Communities for Productive Uses in Céte d’Ivoire’ (“the UNIDO project”). An independent
terminal evaluation for this project was foreseen as part of the Budgeted Monitoring and Evaluation Plan in
the project document, with the purpose of conducting a systematic and independent assessment of the
project in line with UNIDO and GEF Evaluation policies. The evaluation work commenced in February 2016
and was completed in April 2016, and comprised of three core work phases. The first phase consisted of the
Inception Phase and involved the reviewing of the project’s documents, the mapping of the project’s
stakeholders and the development of the evaluation approach and evaluation tools. The second phase
comprised of field missions to the Zanzan region and to Abidjan. Finally, the third evaluation phase consisted
of the analysis of the data and findings, as well as the development of the evaluation reporting.

1.2 About the Project

Originally, the project ‘Promoting Renewable Energy-Based Grids in Rural Communities for Productive Uses
in Cote d’lvoire’ was meant to run for three years from 16 May 2012 to the end of April 2015. The over-
arching project goal was to develop a market-based approach for improving the access to PV-based mini
grids in rural areas. More specifically, the project aimed at i) creating a critical mass of skilled and
knowledgeable technicians and public officers; (ii) building awareness, especially of the private sector, about
the appropriate technologies and best practices; (iii) linking energy services with productive uses; and, (iv)
formulating and strengthening policies encouraging the involvement of the private sector and promote
providing access to innovative and smart financial mechanisms. These objectives are mainly attained through
a series of activities, in particular including: 1) institutional, policy and financial mechanisms; 2) identification
of resources and preparation of feasibility studies; and, 3) technology demonstration and creation of
awareness and technical capacities. Regarding implementation and financing arrangements, the project was
implemented by UNIDO, with the Ivory Coast’s Directorate of Energy of the Ministre du Pétrole et de
I’Energie as the main counterpart agency, and the West African Development Bank (BOAD) as counterpart
and donor.

The project was funded through a GEF grant amounting to USD 863,691, with UNIDO providing a co-financing
contribution of USD 150,000 (comprising cash and in-kind contributions). Total counterpart co-financing was
initially intended to be a total of USD 3,727,270.00 (cash and in-kind contributions), giving a total project
budget at the start of the project of USD 4,740,691.00. The GEF also contributed a Programme Preparation
Grant of USD 50,000. The project was contracted to UNIDO, with USD 103,497.00 budgeted for project
management costs.

However, during the project UNIDO were informed that the BOAD had not been able to mobilise the funds
for the project. As the funding from the Ivory Coast Ministre du Pétrole et de I’Energie and the West African
Development Bank (BOAD) was not mobilised, the project implementation has undergone several
modifications due to the shortage of USD 3,727,270.00 of the project funding. This mainly affected the
implementation of Project Component 3, the technical demonstration. To ensure a technical demonstration
would be implemented under the project, UNIDO worked together with the EU-Akwaba project
“Electrification des communautés Rurales avec des micro-réseaux de generation d’énergie solaire
photovoltaique dans la région du Zanzan en Céte d’Ivoire” (“the Akwaba project”). The co-operation with the
EU-Akwaba regarding the project in Zanzan allowed for efficient project implementation, though the project



was extended for one year, to duration of almost 4 years. The co-operation between EU and UNIDO was a
strong solution for both projects; now, UNIDO-GEF would directly finance the technical demonstration in the
EU-Akwaba project and could successfully implement a modified version of Component 3 of the project. In its
new form, the project aimed at comparing the community-based method from the EU’s Akwaba project in
Zanzan to the market approach originally chosen by UNIDO.

1.3 Evaluation findings and conclusions

Regarding project relevance, the project was highly relevant on a number of levels. Firstly, within the
broader sustainable development context, the project addresses the sustainable development of Ivory Coast
and the needs of the rural population to profit from development in an equal manner to the urban
population. The project was also relevant to key UN policy goals and frameworks, as well as to national
policies of Ivory Coast. Regarding the quality of the project design, the project design had numerous
strengths, such as the goal to aid Ivory Coast with developing a long-term strategy to support private
investment strategy, thereby ensuring both the sustainability and the feasibility of future renewable energy
projects. The project was designed in a manner that supported the goal and properly addressed the
problems at hand.

Regarding project efficiency, the evaluation findings show an overall good performance of the project with
regard to efficiency. Regarding the overall efficiency of project inputs and costs, the evaluation findings
show that there were factors outside of the direct control of UNIDO, which hindered optimal efficiency of the
project’s implementation, including the lack of funding mobilisation from partners and the delays with the
project partners. However, project management has been competent with regard to dealing with the
challenges at hand. There were many challenges that occurred outside of the direct influence of the UNIDO
management team, for which their reaction showed practical management skills and ensured that pragmatic
solutions were found. Regarding project effectiveness and the extent to which the project achieved its
aims, the project has recorded partial, and sometimes significant, achievement of its target outputs and
results.

Regarding impact, the project shows positive promise for the future. As the project has only concluded in
April 2016, it is too early to make any definitive conclusions on the project’s impact. However, the evaluation
team sees promise for the feasibility studies to have future impact. Furthermore, the technical
demonstration in the Zanzan villages also show promise for sustained impact. Furthermore, the technical
demonstration in the Zanzan villages also show promise for sustained impact, which is being promoted
further through an attractive short video, publically accessible through the following web blink." Regarding
sustainability, the evaluation findings in general offer a mixed picture in terms of the extent to which the
project’s delivered outputs will sustain through national capacities after project completion. The technical
demonstrations show large potential for sustainable impact, though it is too early to draw any definitive
conclusions. The follow-on from this project could also be scaled-up through two forthcoming projects from
the GEF and the EU /EDF (European Development Fund). These could also implement the interest identified
across a number of national government ministries and sectors for leveraging improved renewable energy
capabilities for the benefit of socio-economic development in key sectors of the economy. The project has
also created a professional video, which will be useful as a communication, education and awareness-raising
tool, and has already generated significant exposure for the project across business and financial press in
Africa, Europe and the USA, as well as significant online interest through Linked groups.

' UNIDO, “Clean, sustainable energy for remote rural areas in Cote d'Ivoire”, at WWW
https://www.youtube.com/watch?list=PLu54zbUJCBPnrOoboVOnQLPCTVEX4Mo08X & v=0yCQIGEQaOo.



https://www.youtube.com/watch?list=PLu54zbUJCBPnr0oboV0nQLPCTVEX4Mo8X&v=oyCQIGEQaOo
https://www.youtube.com/watch?list=PLu54zbUJCBPnr0oboV0nQLPCTVEX4Mo8X&v=oyCQIGEQaOo

There is significant potential for the project in the transition phase to consider the relevance of the Zanzan
installations in a wider national context. The current and future needs for rural energy access are relevant to
the development of a number of economic sectors in Ivory Coast. During discussions held with a number of
national government ministries and stakeholders, it was indicated that rural energy access was seen as highly
important in the context of their own sector development needs and priorities.

There are six main lessons to be learned from this project, listed below: Lesson 1: Delays and confusion
regarding legal status of the demonstration installations emphasises the need for clarity for future
implementation regarding deployments. Lesson 2: The delays, as well as the lack of mobilisation of the co-
financing, reduced the speed of project implementation and thus the overall efficiency of the wider UNIDO-
GEF project. Lesson 3: The limited development of renewable energy in Ivory Coast to date raises questions
regarding the real level of commitment by the national government to renewable energy and to securing a
guantum leap in rural energy access. Lesson 4: The evaluation consultation programme showed significant
preliminary interest across other Ivory Coast government ministries in using renewable energy to improve
energy provision in rural areas in their respective sector(s) of responsibility. Lesson 5: Linked to the question
above about national government commitment and resourcing levels, the evaluation findings suggest that
both the government and the wider renewable energy and development sectors can benefit from
strengthened dialogue, experience-sharing and communication. Lesson 6: From a comparative perspective,
Ivory Coast is lagging significantly behind many of its peers in the developing world with regard to leveraging
renewable energy to secure improved energy access and spur socio-economic development.

1.4 Evaluation recommendations

The recommendations in many respects are set out as points for reflection and consideration, as the issues
are complex. Their core purpose is to build on some of the strengths and good results of the project under
evaluation, as well as to provide suggestions on how some design and implementation weaknesses can be
addressed. They also provide a forward-looking perspective, in order to maximise the sustainable impact of
this project. Five recommendations are provided and these can be grouped into three Categories: i)
Recommendation R1: A recommendation that is strategic in nature and relates to the project concept; in
other words, the transition of the Zanzan demonstration project into the next phase. This recommendation
relates to what should be the objectives of the next phase and how the project can be set up to deliver the
biggest impact for all stakeholders. ii) Recommendations R2 — R3: Recommendations that are more
operational, but relate to key work processes or intervention approaches, and seek to translate the
strategic recommendations into operational processes to deliver the suggested shift in focus. iii)
Recommendations R4 — R5: Recommendations targeted towards developing specific frameworks, strategies
and tools to improve sustainability design and performance in pilot projects on RE in Ivory Coast more

generally.
Table 1.1 — Categories of recommendations
Category 1 | Strategic recommendations relating to comprehensive monitoring and R1
impact assessment framework for the demonstration projects
Category 2 | Operational Recommendations that seek to translate the strategic R2,R3

recommendations into operational processes
Category 3 | Recommendations targeted to developing specific frameworks, strategies R4, R5
and tools to improve sustainability design and performance




The first recommendation (R1) is regarding the transition and follow-on phase of the project. To maximise
the learning from a demonstration perspective on the Zanzan project, it is recommended that UNIDO and
Akwaba implement a rigorous ongoing monitoring and evaluation framework during the second half of
2016. Monitoring the core KPIs, the impact on daily lives of the final beneficiaries, the community-based
management model, the functioning of the financial model, and the impact on the wider local community
are key elements to establish the sustained impact of the demonstration aspect of the project.

The second recommendation (R2) pertains to the exploring how the ‘Development Impact’ of the
demonstration sites can be maximised. UNIDO and Akwaba are recommended to explore how the
‘development impact’ of the demonstration sites could be maximised by looking for example at the
possibility of using common space areas in the electrification buildings for community activities, including for
providing water and sanitation facilities, public health functions or connecting the villagers to the internet or
other ICT facilities. Some of these services are already available in some of the villages, while others might
develop in the future. This could maximise the wider development impact and interest to development
actors in the Ivory Coast for these technical demonstrations of PV mini grids.

The third recommendation (R3) regards the need to ensure regulatory clarity for all renewable energy off-
grid installations in the Ivory Coast. With a view to bringing certainty for all actors on the legal framework
on renewable energy, and to all lvory Coast development actors, it is recommended that a consultation
forum be established for discussion between the Government, donor stakeholders and other development
actors on this issue. This forum could provide opportunity for discussion and exchange of experience on how
on-grid and off-grid renewable energy installations are contributing to rural development, as well as for
discussion options on a regulatory framework for renewable energy.

The fourth recommendation (R4) is regarding the further exploration of the refinement and improvements
to the Zanzan Demonstration Project model. To consider if this community-based model, as demonstrated in
Zanzan, could be effective for promoting RE in all of Ivory Coast, it is recommended that UNIDO use the post-
project transition phase from May 2016 onwards to explore if further refinement and improvements to the
Zanzan Demonstration Project model are possible, with a view to improve its suitability for scaling. The
outcome of these studies could be compared to the studies done under the UNIDO project, where a market-
based approach was explored.

The fifth recommendation (R5) is directly related to R4, and regards carrying out consultations with the
national ministries to develop models for large-scale deployment of renewable energy in rural areas. Several
ministries have indicated their interest in renewable energy as a means for ensuring rural energy access,
which many ministries regard as crucial for their policy and its implementation. It is recommended that
UNIDO provides a structured process of information sharing, awareness raising and dialogue with relevant
national ministries, in order to further explore how their respective sectors could benefit from scaled up
access to energy in rural areas. An open dialogue with multiple ministries to discuss the needs of their
stakeholders, together with a broad spectrum of donors, NGOs and other international stakeholders is thus
recommended.



2. PROJECT AND EVALUATION OVERVIEW

<=0 Section guide

This section provides an overview of the following:
e About the project (Section 2.1)
e The project background context and intervention rationale (Section 2.2)
e The project’s target results (Section 2.3)
e The project’s implementation arrangements (Section 2.4)

e The evaluation context and objectives (Section 2.5)

e The evaluation methodology (Section 2.6)

2.1 About the Project

Originally, the ‘Promoting Renewable Energy-Based Grids in Rural Communities for Productive Uses in Cote
d’lvoire’ project ran from 16 May 2012 to the end of April 2015. The over-arching project goal was to
develop a market-based approach for improving the access to PV-based mini grids in rural areas. Regarding
implementation arrangements, the implementing agency for this project has been UNIDO, with the Ivory
Coast’s Directorate of Energy of the Ministre du Pétrole et de I’Energie being the main counterpart agency.
For the latter half of the project, UNIDO worked together with the Akwaba Foundation, where UNIDO took a
more supervisory role. UNIDO worked in close co-operation with the government of Ivory Coast, especially
with the Ministre du Pétrole et de I’Energie on the implementation of the project.

Regarding financing, the project is funded through a through a GEF grant amounting to USD 863,691, with
UNIDO providing a co-financing contribution of USD 150,000 (comprising cash and in-kind contributions).
Total counterpart co-financing was initially intended to come to USD 3,727,270 (cash + in-kind), giving a total
project budget of USD 4,740,691. The GEF also contributed a Programme Preparation Grant of USD 50,000.
UNIDO was contracted for the project, playing the role of Implementing Agency and being responsible for
technical implementation. Of the total USD 4,790,691 million grant financing, USD 103,497.00 was allocated
to UNIDO as a management fee under the project. The total original budget was to be provided by the
following organisations:

Table 2.1 — Budget at CEO Endorsement Stage

Name of Financer Amount confirmed at CEO endorsement / Approval

GEF USD 863,691.00
Ministry of Finance and Economy Ivory Coast usD 727,270.00
UNIDO USD 150,000.00
BOAD Banque USD 3,000,000.00
Total uUSD 4,740,691.00




In addition to the above contribution to the budget, the GEF also contributed a Programme Preparation
Grant of USD 50,000.00 to the project. However, regarding the budget commitment, the pledged USD
3,000,000.00 from the BOAD was unfortunately not mobilised for this project. This mainly affected the
implementation of Project Component 3 - Technology demonstration and creation of awareness and
technical capacities, where the largest part of the external co-financing was supposed to be directed.

Given the failure of the co-financing to materialise, and in order to ensure a technical demonstration could
be implemented under the project, UNIDO pursued discussions on a possible cooperation with the Akwaba
project from December 2013 onwards. On 23 June 2014 UNIDO informed the Ministre du Pétrole et de
I’Energie Adama Toungara that UNIDO would co-operate with the EU/ Akwaba project “Electrification des
communautés Rurales avec des micro-réseaux de generation d’énergie solaire photovoltaique dans la région
du Zanzan en Céte d’lvoire”. The EU-Akwaba project also faced co-financing challenges regarding the
implementation of solar PV installations in the region of Zanzan, where three of the seven installation sites
faced problems concerning financial management. The co-operation with the EU-Akwaba regarding the
project in Zanzan allowed for efficient project implementation, though the project was extended by one
year, to duration of almost 4 years. The co-operation between EU and UNIDO was a strong solution for both
projects; now, UNIDO-GEF would directly finance the technical demonstration in the three villages of Gansé,
Bodou and Kakpin in the EU-Akwaba project, which suffered from a lack of funding.

In its new form, the actual outcomes of the project shift towards the Akwaba community-based method and
away from the more market-based orientation foreseen in the CEO Endorsement by GEF. However, by
choosing this solution, the project management displayed practical management reflections and enhanced
the efficiency of the project in light of its situation. Also, the project aimed to observe the differences, both
positive and negative, between the community-based method of the Zanzan project, and the public-private
partnership method chosen in its feasibility studies to install and manage PV solar grids. The co-operation
with the EU-Akwaba project ensured the installation of the PV mini grids in Zanzan and was crucial for the
implementation of Project Component 3. Following the co-operation agreement with the EU-Akwaba
project, the budget composition was then as follows:

Table 2.2 — Revised budget after EU-Akwaba co-operation®

Name of financer Actual amount mobilised

GEF 863,691.00 USD
UNIDO (GEF project) 150,000.00 USD
UNIDO (YA project — RE platform under Investment Forum)* 150,000.00 EUR (195,904.00 USD)
National government (Investment Forum and other support) 650,000.00 USD
EU (ACP-EU Energy Facility)* 2,177,160.00 EUR (2,843,433.00 USD)
Cl-Energies* 128,000.00 EUR (167,168.00 USD)
Cost of land on which to build the energy houses in Zanzan 700.00 USD
Cost of in-kind labour from communities in Zanzan 37,000.00 USD
Total budget 4,907,896.00 USD

* The exchange rate is taken from the date of the start of the project and set at IEUR=USD1.306.

% The Ministry of Finance and Economy of Ivory Coast has committed USD 727,270.00 and reiterated their promise to ensure the
mobilisation of the funds. However, this has not materialised at the close of the project and is therefore not included in the presentation
of the budget, though when materialised this could be used for the transition phase of the project.



The objectives and the most relevant facts of this project are presented in the table below.

Table 2.3 — Project factsheet

Project: Promoting Renewable Energy-Based Grids in Rural Communities or Productive Uses

in Cote d’Ivoire

Objectives 1. An effective, market-oriented policy and regulatory framework to stimulate
investments in renewable energy;

2. A portfolio of renewable energy projects prepared for pilot Public-Private
Partnership (PPP) investments during and post GEF-project promoting PPP
and productive uses;

3. Reduced GHG emissions and increased access to rural electrification following
increased awareness and technical capabilities of stakeholders to evaluate
technical and commercial viability of photovoltaic-based mini grids and reduced
barriers to development of businesses in renewable energies.

Donor GEF ‘ Implementing agency ‘ UNIDO
Timing 01/05/2012 to 30/04/2015 with an extension to 30/04/2016
Duration 14 years

*Especially reserved for the financing of the technical demonstration in the Zanzan region, after the co-operation with the
EU-Akwaba project started.

2.2 Project objectives and intervention rationale

The project’s intervention strategy and rationale was based on the problem analysis conducted during the
project preparation phase, which identified the main constraints for enabling Ivory Coast from reaching this
objective, and the country’s renewable energy and solar energy potential. These three main constraints
were: i) weak legal and regulatory frameworks, and lack of financial mechanisms; ii) lack of information on
available renewable energy resources and its feasibility; and, iii) lack of technical capacities.

The project had as its goal to support PV installations in Ivory Coast by assisting the government to create
institutional, policy and financial mechanisms that advocate and support to design a model for public-private
partnerships, which could then be utilised to stimulate the use of PV solar grids in lvory Coast. Furthermore,
the project identified renewable energy resources and prepared feasibility studies. In addition, the project
aimed to utilise a technology demonstration in seven villages selected during the PPG phase, creating
awareness and promoting the technical capacities of PV solar grids.

The project thus specifically aimed at i) creating a critical mass of skilled and knowledgeable technicians and
public officers; ii) building awareness, especially of the private sector, about the appropriate technologies
and best practices; iii) linking energy services with productive uses; and, iv) formulating and strengthening
policies encouraging the involvement of the private sector and promote providing access to innovative and
smart financial mechanisms. The project aimed at realising these objectives through three main Project
Components (PCs): Component 1: institutional, policy and financial mechanisms; Component 2:
identification of resources and preparation of feasibility studies; and, Component 3: technology
demonstration and creation of awareness and technical capacities.



2.3

Project target results

According to the GEF project plan the primary project aim was to remove the institutional, technical,

knowledge and awareness-related barriers to the promotion of a market approach for RE-based mini grid

systems to meet the growing needs for electricity in rural areas, which is currently being met, or likely to be

met, by fossil fuels such as oil lamps, batteries and diesel generators. The specific Project Components,

outcomes and outputs are set out in the table below.

Project
component
Component 1:
Institutional
policy and
financial
mechanisms

Table 2.4 — Overview project’s specific objectives

Expected outcome

An effective, market
oriented policy and
regulatory framework to
stimulate investments in
RE.

Expected output

1.1 Strategic framework for RE energy development is prepared
and ready for adoption.

1.2 Institutional framework for the renewable energy sector
outlined and established, identifying stakeholders, their roles and
responsibilities in promoting renewable energy based mini-grids.

1.3 Local financial service providers aware of and have expertise
in analysis and evaluation of the risks related to the investments
on renewable energies, 3 seminars organized, 7 policy makers
trained and 5 financial institutions staff and 5 representatives of
private sector trained.

1.4 Model public-private partnership formulated: its structure,
functioning criteria and fund flow conditions, administrative unit,
etc. defined and promoted as financial mechanism, in close
interaction with the institutional structure and stakeholders are
informed of this partnership model.

Component 2:
Identification
of RE resources
& preparation
of feasibility

A portfolio of renewable
energy projects
prepared for pilot PPP
investments during and
post GEF project.

2.1 Project sites identified for the installation of viable RE systems,
and prioritized following a pre-defined set of criteria promoting
productive uses.

2.2 Pre-feasibility studies for the 11 most promising sites are
developed.

Component 3:
Technology
demonstration
and creation of
awareness and

Reduced GHG emissions
and increased access to
rural electrification,
following increased
awareness and technical

3.1 Feasibility studies of photovoltaic based mini grids power
facilities prepared.

3.2 Seven pilot photovoltaic based mini grids totalling 215 kW of
capacity installed and operational.

technical capabilities of 3.3 In total, approximately 1,750 electricity connections by 2014
capacities stakeholders to evaluate | of households and small local businesses. In total, approximately
technical and 8,750 persons served by access to electricity.
commercial viability of — - - -
. .. | 3.4 Training of a team of local authority officers and interested
photovoltaic-based mini } . ] . .
. private sector service providers-to-be on operation, maintenance
grids and reduced i
barriers to development and management provided.
of businesses in
renewable energies.
Monitoring N/a 4.1 A Monitoring and Evaluation Plan has been implemented.

and evaluation

4.2 Publications on lessons learned, and toolkits have been
produced and disseminated.

4.3 Special documentaries on the pilot projects prepared and
widely disseminated.

Project management




The project co-operated with national partners at the central and local government levels in order to achieve
the targets.

2.4 Project implementation arrangements

Actual implementation of this project was carried out by UNIDO, acting as the GEF implementing agency. As
mentioned previously, the project worked in close co-operation with the government of Ivory Coast,
especially with the Ministre du Pétrole et de I’Energie. The modification of the Component 3 of the project
included co-operation with the Akwaba Foundation on the implementation of the project. While the project

experienced several delays, this was mainly outside the scope of UNIDQO’s influence.

presents the expected and actual project dates.

Table 2.5 — Key project milestones

Milestone Expected date Actual date
Project CEO endorsement/approval date 30 June 2011 October 2011
Project implementation start date (PAD issuance date) May 2012 May 2012
Original expected implementation end date (indicated in . .

CEg endorsiment/app?roval document) ( 30 April 2015 30 April 2016
Revised expected implementation end date (if any) April 2016 June 2016
Terminal evaluation completion May 2016 Early June 2016

Planned tracking tool date

(to be completed)

(to be completed)

The table below

2.5 Evaluation context and objectives

An independent terminal evaluation for this project was foreseen as part of the Budgeted Monitoring and
Evaluation Plan in the project document, with the purpose of conducting a systematic and independent
assessment of the project in line with UNIDO and GEF Evaluation policies. The evaluation work commenced
in February 2016 and was completed in May 2016, and comprised three core work phases. The first phase
consisted of the Inception Phase and involved the reviewing of the project’s documents, the mapping of the
project’s stakeholders and the development of the evaluation approach and evaluation tools. The second
phase comprised of field missions to the Zanzan region and to Abidjan. Finally, the third evaluation phase
consisted of the analysis of the data and findings, as well as the development of the evaluation reporting.

This terminal evaluation covers the full duration of the project from its starting date in May 2012 to its
completion in April 2016. Regarding evaluation objectives, the evaluation’s main objectives will be to assess
the project’s performance in terms of relevance, effectiveness, efficiency, sustainability and impact.
Additionally, the evaluation draws lessons and develops recommendations for UNIDO that may help for
improving the site selection and for enhancing the design and implementation of similar future projects.

Regarding evaluation management, the evaluation has been under the management of UNIDO, specifically
the UNIDO Office for Independent Evaluation (EVA). As per the ToR requirements, the evaluation team has
worked independently, reporting to UNIDO counterparts on the progress of the evaluation throughout the
duration of the evaluation exercise, in particular the UNIDO EVA, UNIDO counterpart staff in Vienna, and the
UNIDO Country Office in Abidjan. This has included briefing and liaison meetings with UNIDO staff at UNIDO
Headquarters in Vienna.



2.6 Evaluation methodology

The evaluation approach was based upon desk research and field missions. The evaluation started with a
briefing mission to Vienna by the lead evaluator. The next step in the work programme consisted of desk
research, which included both a review of relevant project documents, as well as research on wider
international policy and initiatives in the area of RE, the country background and development co-operation.
Following the desk research phase, field missions were conducted to visit the technical demonstrations in the
Zanzan region and to interview several stakeholders within the government, UNIDO, EU and other relevant
organisations in Abidjan. All of the findings from this evaluation have been presented in this report.

3. EVALUATION FINDINGS

3.1 Project relevance

&% section Guide

This section provides an overview of the following:
e Relevance of the project to the national policy and national development context (Section 3.1.1)
e Relevance of the project to target country needs and priorities (Section 3.1.2)
e Relevance of the project to EU policies and programmes (Section 3.1.3)
e Relevance of the project to UNIDO policies and programmes (Section 3.1.4)

e Extent of Participatory project identification process (Section 3.1.5)

e Quality of the project design (Section 3.1.6)

3.1.1 Relevance to national policy and the national development context

National development context

With an estimated GDP of USD 78 billion in 2015°, national energy consumption in Ivory Coast is expected to
rise exponentially in the coming years, as it has done in recent decades. Even with its current electrification
rate, the domestic sector (for lighting, cooking, refrigerating, water heating) takes up about a third of
electricity consumption. In rural communities, most of the domestic electricity comes from the burning of
biomass (firewood, charcoal, agricultural waste) often-taking place indoors. This does not only lead to
deforestation, but also causes health risks and pollution. Table 3.1 below indicates electricity access in Ivory
Coast in 2013. While Ivory Coast scores better in relative terms than some West African neighbours such as
Guinea, Mauritania and Niger, it lags behind other West African countries such as Ghana and Senegal, and far
behind North African countries such as Algeria, Egypt, Morocco, and Tunisia.

3 CIA World Factbook on Ivory Coast, at WWW https://www.cia.gov/library/publications/the-world-factbook/geos/iv.html.
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Table 3.1 — Overview of electricity access in Africa in 2013*

Population without National Urban Rural
electricity electrification rate  electrification rate  electrification rate
millions % % %
Africa 635 43% 68% 26%
Sub-Saharan Africa 634 32% 59% 17%
Cote d'lvoire 15 26% 42% 8%
Ghana 7 72% 92% 50%
Guinea 9 26% 53% 11%
Mauritania 3 28% 47% 2%
Niger 15 15% 62% 4%
Senegal 6 55% 90% 28%
Algeria 0 99% 100% 97%
Egypt 0 100% 100% 99%
Morocco 0 99% 100% 97%
Tunisia 0 100% 100% 100%

The figure below provides an overview of national access rates to energy across the African continent,
showing the population without access to electricity in Ivory Coast to be approximately 15 million.

Figure 3.1 — Number and share of people without access to electricity by country in 2012°

TUNISIA

Mogocco | (e
4 N

' ALGERIA
4 | LIBYA

CHAD

SIERRALEONE Vg
6 LsERiA 5
4 EQUATORIAL
GUINEA

SAO TOME

Share of population without
access to electricity

— TANZANIA

= COMOROS
&

SOMALIA 9

SEYCHELLES
<1

36

" MAURITIUS
<1

H >75%
M 50%to75%
: | MADAGASCAR
SOUTH SWAZILAND
B 25%to49% soutH ’ L 19
<25% 8 LESOTHO
Population with = b
opulation without access
5 to electricity (million) 0 500 1000

* Sources vary on the exact electrification rate of Ivory Coast. These figures are presented in the International Energy Agency, World
Energy Outlook 2015, at WWW http://www.worldenergyoutlook.org/resources/energydevelopment/energyaccessdatabase/.

5 Africa Energy Outlook, World Energy Outlook Special Report 2014, at

https://www.iea.org/publications/freepublications/publication/ WEO2014 _AfricaEnergyOutlook.pdf.
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National policy context

At the start of the project, the legislator framework was unclear on renewable energy. In 2000, Ivory Coast’s
National Committee for Solar Energy was founded to promote electrification of the country by renewable
energy, a key point of the government agenda. However, the lack of a clearly defined policy hindered the
development of renewable energy facilities. As of 2002, the generation, transmission and distribution of
electricity are under the monopoly of one national body, ‘Compagnie Ivoirienne d’Electricitié (CIE).” While the
government founded the Directorate of New and Renewable Energies (DENR) in 2009 responsible for solar
power, there are still several levels of government involved in this sector without genuine coordination
amongst them. Even though renewable energy is indicated to be of major policy importance, currently,
several ministries and government departments are responsible for its implementation. In 2014, new energy
legislation came into effect. While renewable energy regulations are not specifically outlined in this
legislation, there are some articles that are relevant to PV mini grids. Articles 8 and 30 are relevant to the
UNIDO project, especially to Project Component 3. Under Article 8, any installation below a fixed
government threshold does not need to be regulated. However, it is unclear how this will exactly be
interpreted under the implementation regulations of the legislation, as they are being drafted at this
moment. These new and specific implementation regulations are to be specifically aimed at the promotion
and regulation of renewable energy.

As it also became clear during the course of the UNIDO project, the new energy legislation created
uncertainty regarding the status of the renewable energy generated by off-grid community based systems.
Improving legislation on renewable energy, and specifically allowing for small, rural grids based on solar
power, is essential for creating a more attractive opportunity for private investments in this field. Without
positive enforcement of the government on renewable energy, opportunities for sustainable development of
rural areas in lvory Coast might be missed. The Ministére du Pétrole et de I’Energie urgently needs to create
clarity in the status of renewable energy. During the evaluation field visit the Ministry showed a clear
acknowledgement that such a state of uncertainty should not have been allowed to persist, and that this
would be addressed as a priority.

Relevance of the project

Regarding the extent to which the project was relevant to national government’s development priorities and
policies, this was built into the project’s design and approach.® Through the project’s aim to aid the Ivory
Coast government — the project’s main counterpart organisation — with creating an effective, market-
oriented policy and regulatory framework, it aimed to stimulate investments in renewable energy.

3.1.2 Relevance to country needs

Currently, electricity is produced in Ivory Coast in thermal stations and hydro power plants, which are the
largest source of electricity for the country. However, a large part of the power generated here is exported
through inter-connectivity of Ivory Coast’s grid network with those of neighbouring countries in the region
such as Burkina Faso, Mali, Ghana, Togo and Benin.’” This electricity is not distributed to the rural areas of the
country. Therefore, solar power could be an alternative source of energy production for Ivory Coast’s rural
areas, as the country has significant potential for solar energy. The International Renewable Energy Agency
(IRENA) estimated that the country has a hypothetical potential to produce 103 TWh in solar PV.® “Solar

® The project’s relevance to the needs of the ministries of Ivory Coast were mainly focussed in in Project Component 1 — “An effective,
market oriented policy and regulatory framework to stimulate investments in RE” and Project Component 2 — “A portfolio of RE
energy projects prepared for pilot PPP investments during and post GEF project”.

" Othieno, H., Awange, J., Energy Resources in Africa, Springer New York, 2016, page 178.

8 IRENA, West African Power Pool: Planning and Prospects for Renewable Energy, 2013, page 21.
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energy is abundant in Ivory Coast, where the average solar radiation ranges between 4 kW h/m?’ per day (at
South) and 6 kW h/m? per day (at North) with a daily sunshine time of 6 h.”® The potential for solar energy is
especially high in the rural northern part of the country, as the largest amount of sunshine and solar power
potential is registered there.'® The project was thus very relevant to the development needs of the rural
areas of Ivory Coast, as was demonstrated during the field visit to Zanzan. This perception was supported in
the feasibility studies conducted for 11 sites in Ivory Coast. In the Zanzan region, the project established the
test PV facilities. The installation of solar mini-grids as a technical demonstration of the economic and social
functioning of a PV mini grid also contributes in a sustainable manner, even if modestly, to achieving national
targets of the full electrification of Ivory Coast.

The project is also relevant to the national context from a wider economic and public finance standpoint,
as increased use of renewable energy sources for electricity generation and any longer-term reduction in
fossil fuel imports (which represent one of lvory Coast’s largest import products)™ would not only positively
impact the country’s energy security, but also positively affect its balance of payments and public finances.

3.1.3 Relevance to EU policies and programmes

Regarding the extent to which the project was relevant to EC’s operational programme strategies and to
UNIDO’s thematic priorities, the project was relevant to the EC’s Global Public Goods and Challenges
(GPGC) operational programme and its strategies. In particular, it was relevant to the Environment and
Climate Change strategic area of the GPGC, as it supports the transformation towards an inclusive green
economy and the mainstreaming of environmental sustainability, climate change and disaster risk
reduction.'® The project has contributed directly to the expected result of inclusive green economy policy
reforms that are currently underway in a number of partner countries. The project has also promoted the
development of local capacities, in particular at in-country trainings organised by the project, where a
variety of local stakeholders received training on the importance and functioning of the PV mini grids.

Moreover, the project was also relevant to the Sustainable Energy Strategic Area of the GPGC operational
programme and in particular to the objective of ‘improved access to modern, affordable, secure and
sustainable energy and renewable energy as a key driver for poverty eradication and inclusive growth’. The
project contributed to the EC’s objectives, as it not only provided direct access to sustainable energy for the
local villagers, but also promoted the use of sustainable energy in the country by aiming to show that there
were socio-economic benefits to the PV mini solar grids.

The project also corresponded with EC priorities and programmes in its national cooperation with Ivory Coast
under the European Development Fund (EDF) in the programme for the country. The project was especially
relevant to Sect. 3 of the 2014-2020 National Indicative Programme (Programme indicatif national pour la
période 2014 — 2020), which deals with energy and aims to provide “A better geographic access to electricity
of the population together with accessible prices and improved service. Increase of production and use of
renewable energies, improving the energy efficiency and promoting the sustainable use of wood energy as

 Koua, B.K., Koffi, P.M.E., Gbahab, P., Touré, S., Present status and overview of potential of renewable energy in Cote d’Ivoire, in:
Renewable and Sustainable Energy Reviews, Volume 41, January 2015, Pages 907-914.

10 CIA World Factbook, at WWW https://www.cia.gov/library/publications/the-world-factbook/geos/iv.html.

" Imports are led by Crude Petroleum which represents 20.5% of the total imports of Cote d'Ivoire, 2014, at WWW
http://atlas.media.mit.edu/en/profile/country/civ/.

12 Programming Thematic Programmes and Instruments, Programme on Global Public Goods and Challenges 2014-2020: Multi-
Annual Indicative Programme 2014-2017, p.37 at WWW <https://ec.europa.eu/europeaid/sites/devco/files/mip-gpgc-2014-2017-

annex_en.pdf>.
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primary source of energy in the short term for rural areas”.”> The UNIDO project, as well as its collaboration

with the Akwaba project, has made a very direct and relevant contribution to these objectives through the
demonstration sites and improved access to electricity in seven villages in Zanzan area.

3.1.4 Relevance to UNIDO policies and programmes

The project was also relevant to UNIDO’s thematic priorities, as it was relevant to UNIDO’s mandate,
objectives and outcomes defined in UNIDO’s Programme & Budget, and its core competencies. In
particular, it was relevant to UNIDO’s mandate to eradicate poverty through inclusive and sustainable
industrial development. Firstly, it aided with the sustainable economic growth of Ivory Coast, one of the key
goals of both UNIDO and GEF. By using environmentally friendly methods to develop rural areas, the project
facilitates economic growth without negatively impacting the environment. Secondly, by creating or
improving the connection of rural areas to a solar powered grid, the project has contributed to stimulating
socio-economic development in the Zanzan area. The project’s delivery of sustainable energy access in a
remote rural area is also consistent with one of the UNIDO’s main objectives of not only closing the gap
between industrialized and developing countries, but also between urban and rural areas. Thirdly, the
project has contributed to economic competitiveness, given its aims to strengthen policies encouraging the
involvement of the private sector and to promote providing access to innovative and smart financial
mechanisms. This enhances market access in rural areas, and allows people to provide a more competitive
product, and thereby improve the resilience of the local economy.

The project is also highly relevant to the UN Sustainable Energy for All initiative. In particular is relevant to
SE4ALL’s first objective regarding universal access to modern energy services and to its third objective to
double the share of renewable energy in the global energy mix. Furthermore, as the project also hoped to
contribute to promoting PPPs, the element of multi-stakeholder partnerships was also integrated into the
UNIDO project.

At the broader development level, the project directly contributes to the realisation of the Sustainable
Development Goals, particularly SDG 7 (ensuring sustainable energy), SDG 9 (building resilient
infrastructure) SDG 10 (reducing inequality), SDG 11 (making human settlement resilient and sustainable),
SDG 13 (combatting climate change), SDG 15 (halting land and forest degradation) and SDG 17
(strengthening global partnership). Given that UNIDO is mainly spearheading SDG Goal 9, the project is highly
relevant for the wider objectives of UNIDO.

3.1.5 Participatory identification processes

The extent to which a participatory project identification process was instrumental in selecting problem
areas and national counterparts is high and is one of the strengths of the project. From its design and
preparation phase, the project included the government and the local villages where the technical
demonstrations are built. Interviews with local persons in the Zanzan area showed that the local
communities were exceptionally pleased with the progress made by the technical demonstration, having
received training on the management and maintenance of the PV installations. The project showed transfer
of knowledge, which increases the sustainability of the project, thus ensuring the long-term needs of the
local communities are met. The project also aided with the identification of the potential sites for PV mini

13 République de Cote d’Ivoire — Union Européenne, 11°™ Fonds Européen de Développement, Programme indicatif national pour la
période 2014-2020. ““...1'acces des populations a I'électricité, avec une meilleure répartition géographique, une qualité de service
améliorée et un prix accessible, a accroitre 1'utilisation des énergies renouvelables dans la production d'électricité, a améliorer
I'efficacité énergétique et promouvoir la gestion durable du bois-énergie comme principale source d'énergie dans les zones rurales a
court terme” pg. 11. http://ec.europa.eu/europeaid/sites/devco/files/nip-cote-d-ivoire-20140619_fr.pdf
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grids due to the feasibility studies conducted. Even though the project did not implement the electrification
process in the villages selected during the PPG phase, the studies still included the wishes of the population
within them. Furthermore, the project aimed to raise awareness in general of the need for RE and PV mini
grids.

Regarding national government participation, this has been far more mixed, with recurrent delays
experienced in national government responses to the UNIDO requests for assistance, support and decisions.
Moreover, as mentioned, the government was not able to mobilise its foreseen financial contribution during
the project lifetime, even if this contribution has now been confirmed for this year.

3.1.6 Quality of project design

The project has demonstrated that it is able to take into account the changing environmental conditions and
has reformulated the project results framework in response to changing needs and realities. This can be seen
for example concerning the challenges of obtaining the funding, which meant that the project management
team had to ensure the highest impact, efficiency and sustainability of the project under quite different
circumstances than originally foreseen. In light of this, the altered project design, operation and goals were
commendable and reflected the quality of the project management. The extent to which the project design
properly addressed the problems at hand is satisfactory. Furthermore, in its new form, the project aimed
at comparing the community-based method from the EU’s Akwaba project in Zanzan to the market
approach originally chosen by UNIDO. This would be interesting to monitor further, as this may influence
the design of future UNIDO and EU projects.

The project’s intervention logic was formulated based on the logical framework (project results
framework) provided with the ToR to this evaluation. The project design shows relevance to the needs and
constraints of the country. Furthermore, the project intervention rationale supports the obtaining of the
project’s intended results, as well as the modified expected results, after the decision was made to co-
operate with the Akwaba project funded under the EC’s Energy Facility Programme.

3.2 Project effectiveness

kﬁ- Section Guide

This section provides an overview of the effectiveness of the project:
e Overview project activities — Planned vs. actual (Section 3.2.1)

e Project results (Section 3.2.2)

e  Work carried out in Zanzan demonstration projects — Overview (Section 3.2.3)
e Field mission findings — Zanzan demonstration project (Section 3.2.4)

e Progress on developing national policy & regulatory framework (Section 3.2.5)

3.2.1 Overview project activities — planned vs. actual

The project plan listed several activities in detail, clearly stating which Component outcomes and outputs to
which they contributed. Furthermore, the project plan also listed the expected date of the project activities.
Despite the challenges, many of the original activities were carried out with no or only minor alterations to
the original planning. Additionally, the co-operation with the EU-Akwaba project ensured the project’s
overall success. The table below presents an overview of the planned activities against the actual activities
carried out.
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Table 3.2 — Expected versus actual activities

Planned Activity

Review existing policy and regulatory
framework and prepare a strategic
framework for renewable energy

Expected
Date

5 months
after start.

Actual activity

Executed as planned.

1.1.1 . . .
development especially focusing on private
sector involvement in rural areas under
public-private partnership models.
Strategic framework is presented to local 5 months Executed as planned.
1.1.2 | juthorities for consideration. after start.
Consultative and awareness building Activities Awareness rising mainly took place
workshops to ensure that main actors of 1.2,13& through the pre-feasibility studies
the energY sector and renewable energy 1.4 will be conducted under PC2 and during the
subsector in particular understand their bundled . ] )
1.2.1 | role and act in an effective manner for the | together RE panel organised in 2014, which
promotion of a renewable energy market. | during was attended by government
selected stakeholders, representatives of
timeframe. | international organisations and the
private sector.
Document outlining the institutional See activity | Executed as planned.
1.2.2 | framework is developed and widely 1.2.1.
disseminated.
Awareness and capacity building See activity | Congress organised by UNIDO for
workshops for local financial service 1.2.1. Ministers, private sector enterprises
1.3 providers. and international investors, as well as
the development banking sector
(African Development Bank).
Formulating a financial mechanism 18 months | Executed as planned.
1.4.1 | Promoting PPP. after the
start.
Awareness and capacity building See activity | Congress organised by UNIDO for
workshops for public officers, project 1.2.1. ministers, private sector enterprises
1.4.2 develor_)ers, equipment supp.Ii.ers,. etc., on and international investors, as well as
the RE investment opportunities in .
facilities providing access to energy. the development banking sector
(African Development Bank).
Identifying and prioritizing RE projects, 8 months Executed as planned.
511 determining the technical and economic after start.
potentials, and identifying potential end
users.
Preparing pre-feasibility studies for the 9 months | Pre-feasibility studies for 11 sites
installation of 10 viable RE systems by after start. | realised.
291 investors and prioritizing them following a

pre-defined set of criteria focusing on
productive uses and economic
development.
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Planned Activity

Preparing technical / financial feasibility
study for the selected sites to be
constructed as pilot demonstrations and

Expected
Date

6 months
after start.

Actual activity

Amended after co-operation with EU
to execution in Zanzan, as the Akwaba

3.1.1 | . . . . Foundation had already selected sites
identifying the appropriate managing ) ]
modality of the energy production for the technical demonstration,
enterprise. where UNIDO stepped in.

Preparing a turnkey subcontract for 10 months | Amended after co-operation with EU
designing, constructing, installing after start. | to Zanzan, as now the tender process
equipment, constructing transmission and was carried out with Akwaba.
distribution lines, training a team of

operators and undertake special campaign

3.1.2 | to raising the awareness of beneficiaries
and other local stakeholders. Undertake
international bidding process following
UNIDO rules and regulations; select the
technically and commercially acceptable
best offers. Award the subcontract.

Civil work and equipment procurement — 15 months | Amended after co-operation with EU

3-2:1 | progress reports. after start. | to Zanzan.

Installation of equipment, transmission and | 25 months | Amended after co-operation with EU

3.2.2 distrib‘uti‘on ‘Iines, start up testing and after start. | to villages in Zanzan, but otherwise
commissioning-progress report. executed as planned.

Training of multidisciplinary team through | 28 months | Amended after co-operation with EU
on-job training on the issues of after start. | to villages in Zanzan, but otherwise

3.2.3 | construction, commissioning, operation executed as planned.
and maintenance & management-progress
reports.

Developing manuals and handbooks for 29 months | Amended after co-operation with EU

3.24 operation, maintenance and management. | _fier start. | to Zanzan.

Preparing as-built documents and final 30 months | Amended after co-operation with EU

3-2:5 | report. after start. | to Zanzan
Training of local authority officers and 32 months | Amended after co-operation with EU
interested private sector service providers- | sfter start. | to villages in Zanzan, but otherwise

3.3.1 | to-be through on-job training on the issues executed as planned.
related to operation and maintenance &
management.

332 Toolkits and final report compiled and 32 months | Amended after co-operation with EU

widely disseminated.

after start.

to Zanzan.
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3.2.2 Project results

As mentioned before many activities were altered from the original project plan after the co-operation with
the EU-Akwaba project started. However, that is not to say these activities did not take place at all or that
they did not contribute to the successful outcome and outputs of the project.

Under Project Component 1 (Institutional, Policy and Financial Mechanisms), the expected outcomes
included: a strategic framework for renewable energy development prepared and ready for adoption; an
institutional framework for the renewable energy sector outlined/established identifying stakeholders, with
their roles and responsibilities in promoting renewable energy based mini-grids clearly established; 3
seminars organised; 7 policy makers trained; 5 financial institutions staff and 5 representatives of private
sector trained. Another expected outcome under this Project Component included a model for public-private
partnership, including its structure, functioning criteria and fund flow conditions, and administrative unit
defined and promoted as financial mechanism.

For Project Component 2 (Identification of Resources and Preparation of Feasibility Studies), the expected
outcome was that project sites would be identified for the installation of viable renewable energy systems,
and have them prioritized following a pre-defined set of criteria promoting productive uses. In addition, pre-
feasibility studies for the 11 most promising would be also developed.

For Project Component 3 (Technology Demonstration and Creation of Awareness and Technical Capacities),
the expected outcomes were that feasibility studies of photovoltaic-based mini grids power facilities would
be prepared. In addition, seven pilot photovoltaic-based mini grids totalling 350 kW of capacity would be
installed and operational. In total, it was expected that there would be approximately 1,750 electricity
connections of households and small local businesses. In total, approximately 8,750 persons would be served
by access to electricity. In addition, training of a team local authority officers and interested private sector
service providers-to-be on operation, maintenance and management would also be provided.

The table below represents the project’s overall outcomes and outputs and clearly indicates that even
though the project’s activities were changed, most outcomes and outputs were met. Outcomes 1 and 2 were
mostly successfully realised; however, due to the lack of co-financing, not all stakeholder trainings could be
executed as planned. The creation of a strategic framework for renewable energy development was one of
the most important project outcomes, as it could potentially have a large effect on the legislation of Ivory
Coast. Project Outcome 2.2 even exceeded the target set, as it carried out feasibility studies for 11 sites.

Project Outcome 3 was the most altered of the three Project Components, due to the lack of co-financing
from the BOAD Banque. However, co-operation with the EU-Akwaba project ensured that the UNIDO project
could demonstrate the technical possibilities of PV mini grids and thereby largely realise the outcome
successfully. Within this project component, elements such as transfer of knowledge and creating potential
for sustained impact were also successfully implemented. Because of this, the overall objective of the project
to develop a market-based approach for improving the access to PV-based mini grids in rural areas was
therefore largely successful.
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Table 3.3 — Expected versus actual outcomes and outputs

Planned Outcomes & Outputs

Actual Outcome & Output

An effective, market-oriented policy and

The outcome of Component 1 was successful and

1 regulatory framework to stimulate executed according to the plan as presented in
investments in renewable energy. the project documents.
Strategic framework for renewable energy | Output 1.1 was created by experts and prepared
1.1 | development is prepared and ready for for the government of Ivory Coast.
adoption.
Institutional framework for the renewable Output 1.2 was created by experts and prepared
energy sector is outlined & established for the government of Ivory Coast.
1.2 identifying stakeholders, their roles and
responsibilities in promoting renewable
energy based mini-grids.
Local financial service providers aware of Output 1.3 was realised through organising a
and have expertise in analysis and evaluation | high-level Renewable Energy Panel as part of the
of the risks related to the investments on Investment Promotion Forum. However, due to
1.3 | renewable energies, 3 seminars organized, 7 | the financial constraints, no stakeholders were
policy makers trained, and 5 financial trained.
institutions staff and 5 representatives of
private sector trained.
Model public-private partnership formulated | Qutput 1.4 was realised successfully as was
(PPP): its structure, functioning criteria and indicated in the PIR 2014.
fund flow conditions, administrative unit,
1.4 etc. defined and promoted as financial
mechanism, in close interaction with the
institutional structure and stakeholders are
informed of this partnership model.
A portfolio of renewable energy projects Component 2 was well executed according to the
prepared for pilot PPP investments during | objectives and a portfolio of possible PPP
2 and post-GEF project. investments in renewable energy was delivered
to the government of Ivory Coast.
Project sites identified for the installation of | Output 2.1 was successfully executed in co-
)1 viable renewable energy systems and operation with the government of Ivory Coast.
prioritised following a pre-defined set of
criteria promoting productive uses.
55 Pre-feasibility studies for the 10 most Output 2.2 was executed successfully; a

promising sites are developed.

feasibility study was carried out in 11 sites.
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PC No. ‘ Planned Outcomes & Outputs ‘ Actual Outcome & Output
Reduced GHG emissions and increased Component 3 was altered most after UNIDO
access to rural electrification following started their partnership with the EU-Akwaba
increased awareness and technical project. However, the overall objective of this PC
3 capabilities of stakeholders to evaluate was still achieved, as the project promoted PV
technical and commercial viability of solar grids by demonstrating their technical
photovoltaic-based mini grids and reduced | capability. After the project is completed, the
barriers to development of businesses in commercial viability and PV solar grids as an
renewable energies. economic stimulant will be monitored.
Feasibility studies of photovoltaic-based mini | Qutput 3.1 was changed after the co-operation
31 grids power facilities prepared. with the EU-Akwaba project, as the Akwaba
Foundation had already selected sites for the
technical demonstration.
Seven pilot photovoltaic-based mini grids Output 3.2 was for the most part successfully
totalling 350 kW of capacity installed and achieved, with project co-operation with the EU-
3.2 operational. Akwaba project resulting in seven villages
provided with a PV mini grid, with total capacity
installed at 215 KW.
In total, approximately 1,750 electricity In the Zanzan region, around 728 households
connections by 2014 of households and were connected to the PV mini grids, providing
3.3 | smalllocal businesses. In total, electricity for around 4,000 persons. Output 3.3
approximately 8,750 persons served by was therefore mostly successfully achieved.
access to electricity.
Training of a team of local authority officers | Qutput 3.4 was amended by the co-operation
and interested private sector service with the EU-Akwaba project. However, transfer
3.4 | providers-to-be on operation, maintenance | of knowledge still was an important component
and management provided. of PC 3. Instead of service providers, the project
trained local villagers as technicians.
4 Monitoring and evaluation Currently implementing.
a1 Monitoring and evaluation plan has been Currently implementing.
) implemented.
Publications on lessons learned and toolkits | For future implementation.
4.2 . .
have been produced and disseminated.
43 Special documentaries on the pilot projects For future implementation.

prepared and widely disseminated.
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3.2.3

Work carried out in Zanzan demonstration projects - overview

The section below provides a summary overview of the Zanzan demonstration projects implemented during

the project’s duration, as well as the core problem they sought to address. In terms of capacity building of

local stakeholders at the demonstration sites in Zanzan, the project produced good results. People in
various stakeholder groups, including women and youth, in the seven villages in Zanzan have received

training on various aspects of the maintenance and working of the PV solar grids installed in their villages.

The table below provides a summary of the implementation of the Zanzan cooperation and construction and

deployment of the PV mini grid installations.

Table 3.4 — Timeline actions in Zanzan Co-operation

Date Action Results
2014 BOAD has not mobilised UNIDO searched for alternative sources of funding for Project
the co-financing. Component 3 — the technical demonstration.
23 June | Co-operation with EU- UNIDO project started co-operation with the EU-Akwaba
2014 Akwaba officially project in Zanzan, becoming directly responsible for the
announced to the financing and oversight of the technical demonstration in three
Ministre du Pétrole et de | villages in Zanzan, as well as partner to the entire project the in
I’Energie. seven villages.
13 UNIDO representatives The process for the procurement of services for the technical
November | Visit the three villages in demonstration was discussed with the Akwaba Foundation.
2014 Zanzan.
February/ CRTS/WAREX selected for | The technical demonstration in the villages in Zanzan was
March the technical initiated.
2015 demonstration.
2015 Start of the building of Though experiencing a delay, the building of the facilities
the facilities for the happened to the satisfaction of the stakeholders.
technical demonstrations.
21 August | UNIDO sent documents Co-operation with the EU-Akwaba project officially announced.
2015 to Ministre du Pétrole et
de I’Energie regarding the
co-operation with
Akwaba in Zanzan.
First  half | The finalisation of the Functioning PV mini grids and access to electricity in the seven
2016 technical demonstration. | villages in Zanzan ensured.
Second half | Evaluation of the impact | The results of the project will need to be monitored further in
2016/Early | on the stakeholders, order to assess their impact. Furthermore, it would be
2017 especially their economic | beneficial to conduct a comparison between the Akwaba

prospects.

community-based approach and the UNIDO market-based
approach, as presented in the feasibility studies to the
Government of lvory Coast for the promotion of PPPs.
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The following sections describe briefly the pilot projects visited during the evaluation field visit programme.

3.2.4 Field mission findings — Zanzan demonstration project

From the outset of the project in Zanzan," there were no electrification plans foreseen for the next 10 years
in the villages involved in the project. Moreover there was no intention foreseen to link the independent
micro-grids to the national grid, due to a loop in the national legislation, nor a practical plan in development
to cover this gap. This project offered the possibility to showcase how to integrate the micro-grids into the
national grid system and how to provide a suitable management form of such integration, carried out by the
end beneficiaries (local populations). This last point is still in discussion with the countries authorities™.

In this context, the renewable energy mini-grids offered the opportunity of considerably improving the
development perspectives for these villages, under the project Component 3 (Technology demonstration and
creation of awareness and technical capacities, where the largest part of the external co-financing was
supposed to be directed). During the day, the networks’ inverters are fed their production directly from solar
panels to the power grid or batteries. During the night, the inverters produce energy from batteries, which
are filled during the daytime. The installed capacity allows the machines a peak power of about 60kVA, which
is largely sufficient for the needs of the craft industries of the villages. The workings of the technical
demonstrations can be found in the figure and table below.

Figure 3.2 — Schematics of the technical demonstration

B S o

It should be mentioned that the solar production varies from 20 to 40 kWp™® according to the installed grid
size, which is correlated to the size of the village. Furthermore, Engine Generators with power capacity
between 30 to 45 kWp were installed as a back-up support in case of prolonged weak solar energy
production. The design of the solar power production capacity of the facilities has considered an average
increase of 1% per year of the population. Furthermore, it was left room on the roofs of the houses were the
solar panels were installed, in order to install more panels in the future in case of a higher demand of energy.

' «“Promoting Renewable Energy-Based grids in Rural Communities, for Productive Uses in Cote d'Ivoire™

'S The Ivory Cost would like to be represented by a private company of the CIE (Ivory Coast electricity company) for manging the
electricity network.

16 The technical in formation on the capacity of the installation is available on page 5 of the field visit report, Annex 4.
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Table 3.5 — Overview capacity by village

Village Capacity (W) Number of PV Total Capacity (W)
Zamou 260 150 39000
Kakpin 260 150 39000
Gansé 260 118 30680
Kkakpé 260 104 27040
Gromandira 260 104 27040
Bodou 260 104 27040
Solokai* 260 78 20280
Total 210080

As can also be seen in the report for the field mission to Zanzan (see Annex 4), the installation plans for the

seven villages were the in principle the same, with only a variation on the power peak of the panels installed,
the capacity of the batteries and the size of the actual building facility of the energy house.

Table 3.6 — Steps of the technical demonstration workings

No. Step (some steps are depicted in the schematics above)

A. Photovoltaic solar panels (265Wp): PV solar parks are 30-36kWp dependent on the size of the
town.

B. Network injection inverter: These are two inverters of 20kW ensure networks injections with a
total capacity of 40kWp.

C. | Chargers: This includes two times three inverters with a peak power of 5500W and a peak power of
33kW at night.

D. | Remote control: This changes the devices’ settings to different inverters easily.

E. WebBox: This is a data-logger to record the different measures of production, consumption and
climate data.

F. Sensorbox: This is a sunshine and temperature sensor.

G. | Generator: This can generate between 30 and 45 kVA.

H. | Batteries: These have power between 3850Ah and 1950Ah, depending on the village. These are
OPzS batteries with liquid electrolyte. They use technology designed to resist heat to improve their
lifespan.

. Sun cluster: These are used to enable automatic management of a paralleling system inverter.

J. Control panel: This is equipped with different systems of protection for the energy system.

L. Consumers of different levels: These include public, professionals and individuals. The PV grids also
powered the streetlights.

The solar panels were installed on buildings built for the occasion, defined as ‘homes of energy’. The work on

the technical demonstrations can be divided into four main parts: i) the construction of the ‘homes of

energy’, ii) the installation of streetlights, iii) the construction of the electrical network, and iv) the

construction of the solar panels. The ‘homes of energy’ include a lobby to receive people and for hosting

events.
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The size of the lobby is dependent on the installed capacity of solar panels and therefore the available space.
The buildings consist of four distinct parts: a room for the electronics (inverters, etc.), a room for the storage
of batteries, a room for the generator and a room for community management meetings. The electrical grid
wiring has the same characteristics as the wiring of the national network. This heightens its sustainability, as
it can simply be connected when the sites are connected to the national grid. Please see below a photo of
the exterior of a ‘home of energy’:

Figure 3.3 — Project Site Installation - A ‘home of energy’

The electrification process tendered was won by the ltalian consortium JV Warex Srl - CRTS Spa (Warex).
During the field mission, the representative of Warex in Ivory Coast and the technicians of Aphelion, the
subcontractor, showed solid knowledge of the project, PV mini networks and their installation and inverters
settings. Warex facilitated knowledge transfer to the local communities on the electrification process and the
technical aspects of the PV installations via ‘learning by doing’ training. During the installation phase of solar
systems, there were several challenges to the installation process caused by the unavailability of imported
equipment. Acquiring administrative clearance for the imported materials was a slow and tedious process, as
well as the challenges with getting the equipment through customs. For the future, a solution could be for
the installation company to purchase the equipment in one batch, as this would create a single customs
clearance, not only limiting expenses in economic terms, but also saving time and administrative challenges.

The field mission to Zanzan revealed high levels of local stakeholder satisfaction with the new installations.
Moreover, stakeholders underlined their satisfaction with the highly participative manner in which they had
been consulted, as well as the level of awareness-raising, discussion and capacity building that had been
carried out by the project team. The construction of the ‘homes of energy’ had been a participatory process,
stimulating a sense of local ownership, as well as minimising the cost of the construction. The villagers
contributed to the welcoming and housing of the technicians, the construction of the foundation for the
network poles and streetlights (mainly by the village youth), the drawing of water during the building
construction phase (women), and the installation of the panels and batteries (villagers trained as
technicians).
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The villagers, as end beneficiaries, are responsible for the technical management, as well as the social and
financial management of the facilities. Regarding the technical maintenance of the facilities, three distinct
maintenance levels were created: i) the basic and daily maintenance, carried out by a trained local supervisor
in the village; ii) the preventive maintenance, performed by local technicians grouped in an association for
the mini-networks; and, iii) the specialised maintenance, carried out by local technicians or by an outside
company if the maintenance should be technically complex and sensitive. These three levels of maintenance
are key for ensuring optimal performance of the facility and have been further described in the table below.

Table 3.7 — Levels of maintenance

Level Tasks

First level: daily The daily supervisor ensures the cleaning of the solar panels during the dry season
supervisor and runs a parameter check to ensure proper functionality of the PV installations.
Second level: local There is one association of technicians for the seven villages. The association is
technical association | responsible for the maintenance of all PV mini grids in the villages.

Third level: Some technicians were found to be more suited for specialised technical
specialised maintenance, due to their prior educational level. Truly specialised maintenance
maintenance will occur by an external technician as contracted by Akwaba.

The administrative management has been organised into a Local User’s Organisation and a Monitoring
Committee. Every local association of users across each of the seven villages is composed of 10 members,
designed to ensure equal representation of different village groups. It consists of a chairperson, a vice
chairperson, a secretary responsible for the general administration tasks and the contract with users, a
treasurer who collects the fees from the users, the daily supervisor and his deputy, a women’s
representative, a men’s representative, a youth representative, and a business representative.

The role of these seven local associations is to ensure the proper functioning of the electrical service, the
calling of meetings for decision making when changes to the ‘homes of energy’ are desired, and the
informing of the local community of those decisions. The Monitoring Committee consists of the chairpersons
of the seven local associations, a representative of Akwaba, a representative of the business/workers, two
representatives of the local authorities, and a village official. The duties of the Monitoring Committee are to
monitor and evaluate how PV mini grids are functioning after the end of the project. This is to validate
assumptions of the project, ensure that the technical and economic limits of the systems are observed, and
monitor the management of eventualities that may have a negative effect on the functioning of the PV mini
grids. The flowchart below presents the management of the PV mini grids.

The financial management of the PV mini grids is also managed by the two committees. Two separate bank
accounts have been created: i) a blocked account, only to be used for the replacement of major equipment
(such as replacement of the batteries after 15 years) and unexpected maintenance; and, ii) an open account,
used for the daily management of the local association and the overall system (such maintenance of the
‘homes of energy’ and facilitation of the work of the local technicians). For the withdrawal of funds from the
open account, three signatures of the local association of users are required; for the withdrawal of funds
from the closed account, the approval of the Monitoring Committee is necessary.

Another important aspect, also related to the financial impact of the village but for consumers, is the
community financing of the project. Before the technical demonstration of the project commenced, a
prelimin