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Country Benin

Request | D# 2015000071

Title Feasibility study and development of an action ftarthe promotion of
manufacturing of components of small power windines

NDE Raphiou Adissa Aminou,
Director of Mitigation Climate Change and PromotafrGreen Energy. CTCN
Focal Point

Direction General of the Climatic changes
06 BP 2570 Cotonou, Benin

(+229) 90 04 59 19/97748748 / 95 22 30 89
aminou_raphiou@yahoo,fr

Proponent Juste Christel Tankpinou Damada,

Public Works Technical Services Engineer at thedb@pent of New and
Renewable Energy

Directorate General for Energy

01 BP : 2171 Cotonou, Benin

(+229) 97 76 17 73

nonojust2@yahoo.fr

Summary of the CTCN Technical Assistance

This technical assistance responds to Benin’s stdoereceive support with testing feasibility of,
and thereby laying the fundament for, the estabiesiit of locally manufactured small wind
technology and in the country. Benin, with low @ity access rates particularly in rural regies
striving to increase access through renewable gnbug wind energy has so far not been explojted
in spite of good potentials.

In view of limited support for and experience wsthall wind energy the CTCN was asked to analyze
whether small wind component manufacturing is falasiaking into account local conditions and

advise planning of a pilot production facility. Thesponse by the CTCN outlined in this document
will address the inquiry by carrying out a feasipilstudy of local component manufacturing
involving the local experts into the study to emsapplicability. In case of a study outcome in fayo
of local manufacturing of the small wind componeatsecond phase of the intervention would
develop an action plan outlining the necessaryssiestablish a manufacturing facility to trigger
local market. In case of a negative outcome the lCWal explore opportunities to improve access
to renewable energy based electricity in rural arem. e.g. different technologies and gjve
recommendations.

After successful completion of the interventionkstaolders in Benin will be informed of the
potentials of a small wind component manufactunvagket in the country and given the knowledge
on how to grow an industry and market.
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Agreement:
(If possible, please use electronic signaturesin Microsoft Word file format)

National Designated Entity to the UNFCCC Technology M echanism for which the Climate
Technology Centre and Network isthe operativearm

Name: Raphiou Adissa Aminou

Title: Director of Mitigation Climate Change and
Promotion of Green Energy.

Date: 01/03/2017

Signature:

o
“\(‘.‘ V2 = l\)\.u\.\

UNFCCC Climate Technology Centreand Network (CTCN)

Name: Jukka Uosukainen
Title: CTCN Director
Date: 3 March 2017

Signature 7/ s

1. Background and context
Like most sub-Saharan African countries, Beninlbaselectricity access rates among households
with 31.03 % at national level, 58.02 % in urbaeasrand 6.8 % in rural areas (2014 data),The
Government of Benin began a rural electrificatiomgpam in 1993 with the goal of increasing access
to electricity for rural populations. This prograwonsisted of installing solar photovoltaic systems
small isolated communities as an alternative terging the national electric grid. Building on thes
initial efforts, The Benin Agency for Rural Elediration and Energy Management (ABERME) was
created in 2004 to implement a coordinated natiomall electrification policy, which has so far
supported the development of several rural elétibn projects. In June 2013, the Nationhal
Development Agency of Renewable Energies was ésitedol to implement renewable energy and
energy efficiency policies, including a 25% renelgadnergy goal.

For Benin to achieve its sustainable developmemtjrenmental preservation, greenhouse gas
emission reduction, and energy independence gibelsgyjovernment and other energy institutions
must support increased deployment of renewableggnér addition to solar and hydro resources,
studies have shown that Benin also has good snradl kgsources in its coastal areas that could |pe a
source of power to rural populations in those arétmvever, thus far, wind resources remain
underutilized in Benin with only a few existing fiies.
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1. Problem statement
In order to accelerate and expand renewable errggd electrification Benin aims to also utilize
its wind resources to complement solar, hydro aochéss energy. In spite of the carried out studies
that concluded sound potential for small scale windoastal areas deployment of the technology
has not taken off. Stated as reasons for this wdaek of commitment to plans and strategies, a
general lack of interest in wind energy, as wellasy limited capacity both within the public and
private sector to identify and address currentiéerrOne known barrier is the cost of small wjnd
technology, which is why investment activities haeen limited. To respond to this the request aims
at creating a local industry using materials andponents that can be sourced locally and therefore
easily and cheaply, as well as easy to maintain.

This assistance seeks to advise Benin on the quesfiiether or not kick-starting a local wind
manufacturing and deployment market by first analyzfeasibility of local manufacturing of
equipment. Then, if the results of the feasibsitydy are positive, a second phase of the inteoment
will produce recommendations to Benin as to howreate a manufacturing market as well as xow
to spur the installation of small wind turbinesatigh capacity building, policies, regulations,

programs, and other measures.
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2. Logical Framework for the CTCN Technical Assistance:

Objective:
To identify key barriers to and opportunities fdoeal manufacturing industry of small wind turbéngnd the creation of a market with potential favgh.
Outcome:

Benin stakeholders will be informed about the ptitéésof local small wind component manufacturimgla market to sell the produced technology to
generate renewable energy in rural areas that pvexgously lacking reliable energy access. Shautdtéchnology be deemed feasible stakeholders will
furthermore be advised on how to plan a pilot maatufring plant. In case feasibility cannot be codeld stakeholders will be advised about alternative
opportunities to improve access to renewable enegagged electricity in rural areas.

Output 1:

A report of the feasibility study on local manufaitg of small wind technology in Benin. The stuil take into account
the current state-of-play for a small wind markeBenin including barriers to growth, current atahped regulatory
actions and information on human capacity needsedan an in-country assessment in collaboratitim latal experts
including government, private sector, and othékedtalders; additional online research; and contiersawith
development partners.

Activity 1.1:
Prepare an outline for the feasibility study arehitify key stakeholders in collaboration with NDiidgproponent
Deliverable 1.1: Study outline and list of key stakeholders
Activity 1.2:
Organize and set up conference call to discussaniirm the outline and scope of the study andtifielocal experts for
subcontracting.
Deliverable 1.2: Conference call minutes with conclusions; listaafal experts
Activity 1.3:
Contract local experts and conduct preparatoryarebeonline and through phone calls with develogrpantners and
others; make arrangements for in-country meetings
Deliverable 1.3: Expert contracts and work plan
Activity 1.4: Conduct in-country data collection and stakehotwgrsultations.
Activity 1.5 Evaluate results from the data collection and clbatsons and write report
Deliverable 1.5: Draft summary report for review by the proponemd &IDE
Activity 1.6: In-country meeting to present and discuss studylteesstart discussion on next steps and the aplam (see
Activity 2.1)
Deliverable 1.6: Final study report; Draft outline and scope foi@tplan
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Output 2:
If the results of Output 1 are positive and a swatld manufacturing and deployment market is cargd feasible:
An Action Plan will be developed that will consgftdetails of small wind industry goals for the BG2nd 2030 timelines,
summary of small wind industry opportunities anthpaays to fulfill these opportunities, and a higlvél plan for
implementation of a pilot manufacturing project.
(If the results of Output 2 are negative and a bmald manufacturing and deployment market is cdesed not feasible:
A set of recommendations about alternative oppdiésto generate access to and/or produce renewealergy technolog
locally.)
Activity 2.1:
Identify and invite additional key stakeholdersn@cessary), and host an initial stakeholder mgaéti determine aim and
scope of next steps (in coordination with Activity)
Deliverable 2.1: Action Plan outline and initial recommendations] atakeholder input on plan requirements.
Activity 2.2:
Develop draft action plan
Deliverable 2.2: Advanced draft action plan to be shared with staldshrs for their review.
Activity 2.3:
Incorporate feedback to develop final draft acfitem and prepare final meeting to present plamaiesolders.
Deliverable 2.3: Meeting report and final action plan.

Monitoring and Evaluation

3. Resourcesrequired and itemized budget:

Activitiesand Input: Human Input: Travel Inputs: Input: Estimated cost
Outputs Resour ces (Purpose, national vs. M eetings/events Equipment/Material Please accumulate the
(Title, role, estimated international, number of | (Meeting title, number of (Item, purpose, costing at Activity and
number of days) days) participants, number of buy/rent, quantity) Output level and provide an
days) estimated costing range for

the total Response Plan

Minimum | Maximum
Output 1: Feasibility | Small Wind Energy Flight tickets to Benin Stakeholder meeting, 20 | Room rental and 32,000 48,000
Study on Small Wind | Economics Specialist, for two expertsto participants, 2 days catering for 20
Market in Benin Determine design and present and discuss participants, 2 days
components for outcome of feasibility
production, 24 days
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study and next steps 7
Senior Small Wind days

Manufacturing process
specialist, Take project
lead and determine
equipment and
processes needed (incl.
costs), 22 days

Local manufacturing
and supply chain
specialist, gather
information, 18 days

Output 2: Action Plan| Small Wind Energy Flight ticketsto Benin | Stakeholder meeting, 20 | Room rental and 16,000 25,000
Economics Specialist, for two expertsto participants, 2 days catering for 20

Determine design and present and discuss participants, 2 days
components for action plan, 2 days
production, 13 days

Senior Small Wind
Manufacturing process
specialist, Take project
lead and determine
equipment and
processes needed (incl.
costs), 13 days

Local manufacturing
and supply chain
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specialist, gather
information, 4 days

Monitoring and Project leader, 5days | NA NA NA 2,500 4000
evaluation
Estimated range of costing for the entire Response Plan 50,500 77,000

4. Profileand experience of experts

Expertsrequired Brief description of required profile
Small Wind Energy Economics | This expert has experience with and understandietmmical components of wind systems, installaiind operations
Specialist requirements, wind resource assessments and kéginaivers. French language skills are required.
Senior Small Wind This expert has substantial experience with manufiag process design, especially in the small vigahnology sector

Manufacturing process specialis| The expert has sound understanding and experieititéghe needs and limitations developing countaiesfacing in this
regard. The expert furthermore has experience ledtting technical assistance projects in developmmtries,
including M&E reporting and budget supervision. rietle language skills are required.

Local manufacturing and supply| This local expert has experience with industriaremmics and supply chains and sound understandlilogal markets
chain specialist and socio-economic circumstances. The expertti®agcommunicator and organizer. French and Em¢disguage
skills are required.
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5. Intended contribution to impact over time

The following are intended impacts if the small manufacturing and deployment action plan
were to be implemented by the Benin government:

Short term:

1. Expand access to reliable electricity supply foalpopulations to specifically support

income-generating activities and provide improvddoational and health services, as well as

gender benefits
2. Generate green jobs at the local level

Medium term:

3. Promote and generate green jobs at the regionaltahtevel.
4. Give impetus to wind energy which is strugglingdke off in this country.
5. Ensure that there are attainable benefits for psaiysolved in the sector of technology

transfer.
6. Create a passion for renewable energy, and wiadygnn particular.
Long-term:

7. 8. Contribute to reducing greenhouse gas emissions.

6. Relevanceto NDCsand other national priorities

In 2015 the Ministry of the Environment, the entiggponsible for managing climate change,
reforestation, and the protection of natural resesiiand forestry, published t@entributions
planned determined to national level. This report identified targets for various sest@nergy,
forestry, waste and sanitation, agriculture, framdwinstitutional and regulatory) to be reached

2030. One energy sector target was for increasatliption of electricity from renewable sources.

The Strategic plan for development of the energyosen Benin published in 2009 by the
Directorate General for Energy also aligned with gloals of the 2008 Policy. This 2009 strateg
plan called for the installation of wind power @it begin with 10 MW in 2011 and a plan to
reach 20MW in 2015. Only a small share of this pleas carried out.

TheBenin rural electrification policy planned to electrify 150 locations per year tahea rural
electrification share of 40% by 2015. This eleatafion target has not been reached, however {
assistance, currently being requested, could stupgmin in reaching this target if it is conductec
together with measurement and evaluation activities

N

)

7. Linkagesto relevant paralld on-going activities:

The Second national communication of the republic of Benin on climate change published by th
Ministry of Environment, Housing, and Urban Devetmmt indicated that the energy sector
contributed 30% to the total emission of greenh@ases Greenhouse (based on 2000 data).

The reportEstablishment of a regulatory legal framework for investment incentives in the sub-

117

electricity sector depicted the energy situation of Benin in 201@ #e potential outlook. This
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reported identified the possibility of exploitatiohwind energy as the average wind speeds are
greater than 5m / s in specific regions of the tigun

A Benin power sector policy document published00& set four goals. One of these goals was
"To promote rural electrification, the energy &k, and bioenergy sectors.” A 2009 study of
wind energy potential called for the installatidrfige pilot sites of 2MW each, and a scale up to
reach 30MW in 2025. This has not yet been impleptnt

The Development in low carbon intensity changes strategy and resilient climate from the
Regional Capacity Building Program (ADETEF/AFD-UND#tesented a strategic development
plan for Benin which emphasized the role of rendesn the energy sector.

8. Anticipated follow up activities after thistechnical assistance is completed:
After the CTCN intervention has been completed mlmer of activities are anticipated to be
carried out by the beneficiaries to utilize thecaumes:

Short term:

e Capacity building of staff to operate a small windnufacturing plant (if necessary)
» Development of a pilot manufacturing plant

* Removal of potential barriers to small wind marievelopment (if necessary)

Long term:

e Expansion of small wind manufacturing to the nagistale

» Development of a project to establish a professiarad energy training centre
» Introduction of incentives to establish a wind ings production sector

9. Gender considerations:

Imbedded in desigr Output 1 will include a high-level assessment @& tlegree to which a
of the activities: genders have currently participated in the windrgynsector in Benin and
Output 2 will include specific recommendations émsuring engagement of
women and men in the wind energy market, both @enside of energy
providers as well as energy consumers. During Manig and Evaluation
engagement of all genders will be ensured.
Co-benefits Implementation of the action plan would be carwed in such a way as to
intended as result | consider creation of opportunities for both womad anen to engage in the
of the activities: wind energy market. This applies equally to privated public sector
participants, producers and consumers.

10. Main in-country stakeholdersin implementation of the technical assistance activities:

In country stakeholder Rolein implementation of the technical assistance
Director of Mitigation Climate Change an{ Ensuyres that the CTCN is meeting Benin’s needs
Promotion of Green Energy. CTCN regarding this request; Optional: participates in
Focal Point meetings and discussions.

Public Works Technical Services Engine¢ proyides quality assurance on the technical assista
at the Department of New and Renewabl| response, reviewing outlines and drafts and prouidi
Energy timely feedback; Participates (or delegates) in all
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Directorate General for Energy

discussions and meetings with the CTCN; Provide
in-country stakeholders contacts and supports
coordination and travel visits by the CTCN respon
expert team.

Beninese Agency for Rural Electrification
and Energy Management (ABERME)

Provides data on current projects, funds, and @iva

sector participation in the Benin renewable energy
market. Reviews the outputs.

Ministry of the Environment

Provides data that can help inform the output®mi

their understanding of the local market and current

programs and policies for renewable energy. The
Ministry of the Environment could also be a review
of the feasibility study and the action plan.

e

Regional Capacity Building Program
(ADETEF/AFD-UNDP)

Provides data that can help inform the outputsmi
their experience working in Benin.

The Benin Centre for Scientific and
Technical Research (CBRST) and the
Polytechnic School of Abomey

Provides data that can help inform the outputs an
reviews and provides inputs on training componer
in the action plan, if any.

National Agency for the Development of
Renewable Energies and Energy Efficien

(ANADER)

Provides data that can help inform the outputs.

11. SDG Contributions

Direct contribution from CTCN TA

and modern energy for all (consider adding
targets for 7)

Goal Sustainable Development Goal (1 sentence for top 1-4 SDGs)
1 End poverty in all its forms everywhere
2 End hunger, achieve food security and improv
nutrition, and promote sustainable agriculture
3 Ensure healthy lives and promote well-being f
all at all ages
4 Ensure inclusive and equitable quality educati
and promote life-long learning opportunities fo
all
5 Achieve gender equality and empower all won|
and girls
6 Ensure availability and sustainable manageme
of water and sanitation for all
7 Ensure access to affordable, reliable, sustagng Implementation of this action plan can

support deployment of small wind
energy.

7.1 - By 2030, ensure universal access to
affordable, reliable and modern energy service

7.2 - By 2030, increase substantially the share
renewable energy in the global energy mix

Implementation of the action plan

provided through this response woul

|-

contribute to the increase of renewable

energy deployed.

7.3 - By 2030, double the global rate of
improvement in energy efficiency

7.a - By 2030, enhance international cooperati
to facilitate access to clean energy research al
technology, including renewable energy, energ
efficiency and advanced and cleaner fossil-fue
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technology, and promote investment in energy
infrastructure and clean energy technology
7.b - By 2030, expand infrastructure and upgré
technology for supplying modern and sustaina
energy services for all in developing countries,
particular least developed countries, small isla
developing States, and land-locked developing
countries, in accordance with their respective
programmes of support

8 Promote sustained, inclusive and sustainable | Implementation of the action plan
economic growth, full and productive provided through this response woul
employment and decent work for all provide for new and decent
employment opportunities

|-

9 Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster
innovation

10 Reduce inequality within and among countrieg
11 Make cities and human settlements inclusive,
safe, resilient and sustainable

12 Ensure sustainable consumption and producti
patterns

13 Take urgent action to combat climate change
its impacts

13.1 - Strengthen resilience and adaptive capg
to climate-related hazards and natural disaster
all countries

13.2 - Integrate climate change measures into
national policies, strategies and planning

13.3 - Improve education, awareness-raising g
human and institutional capacity on climate
change mitigation, adaptation, impact reductio
and early warning

13.a - Implement the commitment undertaken
developed-country parties to the United Nation
Framework Convention on Climate Change to
goal of mobilizing jointly $100 billion annually
by 2020 from all sources to address the needs
developing countries in the context of meaning
mitigation actions and transparency on
implementation and fully operationalize the
Green Climate Fund through its capitalization
soon as possible

13.b - Promote mechanisms for raising capacil The action plan provided under this
for effective climate change-related planning a response will enhance Benin’s
management in least developed countries and| capacity to mitigate climate change
small island developing States, including through the deployment of clean, wind
focusing on women, youth and local and energy systems, while taking into
marginalized communities account the opportunities of
marginalized communities to
participate in the wind market.

14 Conserve and sustainably use the oceans, se
and marine resources for sustainable
development
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15 Protect, restore and promote sustainable use
terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and
reverse land degradation and halt biodiversity
loss

16 Promote peaceful and inclusive societies for
sustainable development, provide access to
justice for all and build effective, accountablalg
inclusive institutions at all levels

17 Strengthen the means of implementation and
revitalize the global partnership for sustainablg
development

12. Classification of technical assistance:

Please tick off the relevant boxes below Primary Secondary
[ 1. Technology identification and prioritisation ] ]

[1 2. Research and development of new climate technologies ] ]

[1 3A. Feasibility studies for specific known climate technology ]
options

[1 3B. Piloting of known technologies in local conditions ]

[1 4A. Law, policy and regulatory reform recommendations ]

[1 4B. Sector specific roadmap or strategy design ]

[ 5. Finance facilitation and market creation ] ]

1. Monitoring and Evaluation process

Upon contracting of the implementing partners to implement this Response Plan, the lead
implementer will produce a monitoring and evaluation plan for the technical assistance. The
monitoring and evaluation plan must include specific, measurable, achievable, relevant, and time-
bound indicators that will be used to monitor and eval uate the timeliness and appropriateness of the
implementation. The CTCN Technol ogy Manager responsible for the technical assistance will
monitor the timeliness and appropriateness of the Response Plan implementation. Upon completion of
all activities and outputs, evaluation forms will be completed by the (i) NDE about overall satisfaction
level with the technical assistance service provided; (ii) the Lead Implementer about the knowledge
and learning gained through delivery of technical assistance; and (iii) the CTCN Director about
timeliness and appropriateness of the delivery of the activities and outputs.



