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1. EXECUTIVE SUMMARY

This deliverable presents the arguments demonstrating very strong opportunities for wind power de-
velopments in Africa. It identifies the barriers that explain the effective low level of adoption. It also
provides recommendations for the implementation of wind power in Africa, which were based on the
activities of the wind Specific Support Study (SSS), a literature review, and the experience of the team
of experts. The results are summarized in tables — classified in various categories - to allow a quick
implementation in road maps or master plans.

The main barriers in Africa are the lack of mature policies and regulations as well as insufficient infra-
structure for electricity transmission and transport both in ports and in internal roads. Furthermore, lo-
cal capacities should be built alongside the development of the wind power market and the improve-
ment of the mentioned infrastructures.

Meetings of wind industry stakeholders should be organized to further discuss the barriers and to take
concrete actions towards their prioritization, allocation and to take actions to overcome them.
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2. INTRODUCTION

While wind energy remains a largely underexploited resource in Africa, it is expected to play an im-
portant role in Africa’s future power system by 2050 due to its considerable and well distributed poten-
tial. The aim of the Specific Support Study (SSS) for wind energy is to support the modelling activities
of the African Continental Power System Master Plan (CMP), with a time horizon up to 2050, by defin-
ing the inputs for the System Planning Test (SPLAT) and Power System Simulator for Engineering
(PSSE) models.

It is carried out in the framework of the European Union's (EU) Global Technical Assistance Facility
for Sustainable Energy (TAF), which contributes to establishing the necessary conditions for achiev-
ing the targets of Sustainable Development Goal (SDG) 7 regarding sustainable energy and the tar-
gets of SDG 13 related to climate action - with a focus on Sub-Saharan Africa.

The objective of the present deliverable is to identify issues and provide recommendations regarding
technology characteristics and opportunities that help accelerate the overall deployment of wind pow-
er - and the wind sector in general - in the African context. Considering future studies, such as the
preparation of roadmap(s) for Africa or for individual countries, this document is structured following a
roadmap approach as laid out by the International Energy Agency (IEA) for wind energy (OECD/IEA,
2014). However, since a comprehensive roadmap is beyond the scope of the wind SSS assignment,
this deliverable only covers the first step, namely the identification of barriers and recommended solu-
tions to overcome those barriers, alongside a summary of wind deployment opportunities.

While the focus is on utility scale onshore projects, some notes on offshore and smaller wind applica-
tions are provided in the report, which can be included in the scope of further studies. The report also
covers aspects not intended for CMP purposes.

Ultimately, the report includes a wind energy sheet for Africa, including short to mid-term projections
of main techno-economic indicators for onshore wind power.
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3. TECHNOLOGY IDENTITIY SHEET AND OPPORTUNITIES FOR
WIND ENERGY IN AFRICA

With a largely untapped wind power potential and a rapidly-growing electricity demand, the African
power market presents many opportunities for wind power deployment and private investments. This
is further reinforced by the African wind market outlook presented by IRENA®23 and discussed in De-
liverable 4 of this SSS, and by global commitments to combat climate change.

The operating wind farms in Africa have a total capacity of 7,743 MW* and are practically developed
in a few countries: Egypt, Ethiopia, Kenya, Morocco, Senegal, South Africa, and Tunisia. There are
another 1,827 MW under construction, a good part of them in Ghana, Mauritania and Sudan. Another
12,668 MW appear to be under development, the larger part of them in Algeria, Tanzania, Western
Sahara and Zambia. The current pipeline of projects could thus lead to more than a doubling of the
installed wind capacity in Africa in the short to medium term5 6,

In terms of potential, Africa offers large opportunities for the wind sector - both in terms of onshore
and offshore applications. In the case of onshore wind, the model supply regions (MSR) dataset de-
veloped by the International Renewable Energy Agency (IRENA) is the reference dataset used for the
Wind SSS analyses. It identifies 7,178 georeferenced regions for large scale wind farms for an aver-
age potential per supply region of 471 MW and a total technical potential of 3.38 TW. For offshore
wind turbines, the estimated technical potential reaches 162 GW for fixed turbines and 281 GW for
floating turbine beyond 50m of water depth. These values show that Africa’s technical wind potential
exceeds - by far - its total installed capacity estimated at 260 GW in 2020 (IEA, 2022).

Finally, the drastic reduction in Capital Expenditure (CAPEX) and the prospects for further cost de-
crease in the future constitute other very positive developments that can support the development of a
strong wind industry in Africa. The review performed by the wind SSS retains a minimum investment
cost decrease for onshore wind turbines of 7.5% between 2020 and 2030 and 18.8% between 2030
and 2050. For offshore, a minimum cost decrease of 3.5% between 2020 and 2030 and 12.5% be-
tween 2030 and 2050 is expected.

Table 1 summarises these characteristics in a technology identity sheet for wind power in Africa.

1 IRENA (2019), Future of wind: Deployment, investment, technology, grid integration and socio-economic as-
pects (A Global Energy Transformation paper), International Renewable Energy Agency, Abu Dhabi.
https://www.irena.org/-/media/files/irena/agency/publication/2019/oct/irena_future_of wind 2019.pdf

2 IRENA (2021), Planning and Prospects for Renewable Power: Eastern and Southern Africa, International Re-
newable Energy Agency, Abu Dhabi. https://www.irena.org/-
[media/Files/IRENA/Agency/Publication/2021/Apr/IRENA_Planning_Prospects_Africa 2021.pdf

3 IRENA (2018), IRENA Planning and prospects for renewable power: West Africa, International Renewable En-
ergy Agency, Abu Dhabi. https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2018/Nov/IRENA_Planning_West_Africa_2018.pdf

4 Africa Energy Portal (africa-energy-portal.org)
5 Ibid.

6 https://globalenergymonitor.org/projects/global-wind-power-tracker/
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Table 1. Wind Africa technology identity sheet (Source: Elaborated by TAF)

Technology description

Utility scale onshore wind power based on state-of-the-art wind turbines

Technology characteristics Statistics Projections
2020 2025 2040
Total installed capacity in Africa in 2020 (MW), 6,479
analysed per region
Total generation in Africa in 2020 (GWh) 22,986

Technical

Lit. review (Deliv.3)

Wind SSS max pro-
posal (Deliv.5)

Technical Onshore
potential
(MW)

Offshore

Technical

3,384,148

Electricity production at technical potential

(GWh)

Weighted average

Onshore (all MSR)

capacity factor (%)

Offshore (all MSR)

Technical efficiency”

Unit investment costs Onshore
(USD/KW) Offshore
Annual operation and Onshore
maintenance (O&M) Offshore

costs (USD/kWinst/a)

Lifetime (years)

Levelized Cost of Elec-

Onshore (all MSR)

tricity range (USD/kWh)
in Africa®

Offshore (all MSR)

Land use (m?/kW) onshore

Additional information

10,600 60,600 104,765 150,389
9,510 t0 22,220 | 23,184 to 113,367 to 205,628 to
27,011 205,628 552,849
443,376
11,294,151
38.09
41.54
Not applicable for wind power
1,801 1,733 1,645 1,567
3,151 2,450 2,363 2,275
29.5 29 28.5 28
55 46 44 42
30
41.69 to 108.9 (weighted average 68.6)
48.5 to 116.4 (weighted average 81.8)
85 | 85] 85] 85

Flagship projects in Africa

Lake Turkana/Kenya/260MW

Tarfaya wind farm/Morocco/300 MW
Dorper wind farm/South Africa/100 MW
Aftissat wind farm/Western Sahara/202 MW
Zafarana wind farm/Egypt/120 MW

Adama wind farm/Ethiopia/153 MW

Location priorities in Africa

South Africa, Morocco, Egypt, Algeria, Tunisia

Related transmission/other

integration issues®

Grid frequency control is still an issue for fully controllable converters.
Investments in the transmission and distribution grids are not sufficient.
It is preferable to have an applicable grid code.

Related regulatory issues

Allowing private investors is recommended.

Lack of widespread long-term policy commitment signal.
Lack of a mature legal and regulatory framework.
Facilitating the land acquisition and licensing process.

Related financing issues

Uncertainty of costs levels and energy production estimations during
planning.

Political instability to attract private investment.

Security of revenues with attractive Power Purchase Agreements.

Related environmental issues/considerations

Full appraisal of environmental constraints, such as birds and bats.

Applicability recommendations for Africa

Consider large scale wind farm implementation in areas with high poten-
tial. Investigate the actual limits of infrastructure such as ports and roads
capacities. Structure a local value chain. Fully mobilize the Africa Energy
Guarantee Facility.

7 For generation technologies this should be the average production efficiency, and for storage technologies, it

should be the storage cycle

efficiency.

8 2020 value of cost (Euro), use of 10% annual discount rate.
9 The issues and recommendations are further discussed in section 4.
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4. OVERCOMING BARRIERS FOR THE AFRICAN WIND INDUSTRY

The deployment of Africa’s wind power potential is still concretely impeded by several barriers. As
mentioned by the Global Wind Energy Council (GWEC) in its analysis focusing on opportunities in de-
veloping economies (GWEC, 2022), a successful wind industry “will require shared vision and collab-
oration between governments, industry, and society. Given the urgency of the transition, it is vital that
the deployment of wind energy does not face unnecessary delays due to resolvable challenges, such
as bureaucratic permitting procedures and market barriers to investment.”

In general, overcoming these barriers will likely be more challenging for the economies with a lack of
clear policy commitment, insufficient transmission system infrastructure, insufficient ports and
transport infrastructure, limited investment in grid upgrade and expansion, and complex regulatory
frameworks.

As part of the wind SSS, it was possible to further describe barriers for the deployment of wind power
alongside recommendations to overcome them. The proposed recommendations built on the insights
provided by published reports. Barriers were conceptually categorized in (OECD/IEA, 2014). The Afri-
ca-EU partnership published a policy brief which identifies five key areas where increased efforts
could help speed-up the African wind energy industry (Johan van den Berg, 2022), as illustrated by
the figure below. Finally, a GWEC analysis investigates the short term benefits of wind energy by
2026 and for five developing countries (GWEC, 2022).

African
Union @ =

Estimated theoretical

Five Main Action Areas
to Unlock Africa’s Wind Lift-Off TWhiy
i
ONSHORE WIND ENERGY
potential in Africa

(@)
BE AN 9K /—@\ Lo

Africa's electricity demand
250 TIMES OVER*

Enabling

Regulators Bold Action

and Bankable to fund and A Vision of Localisation

Power construct a manageable Roadmaps Ongoing

Purchase much- dynamic grid at regional Capacity

Ag! h d grid balancing African level Building
* Source: Exploring Africa’s Untapped Wind Potential (IFC/Everoze 2020)

Figure 1. The five key areas for a successful African wind industry (Source: Johan van den Berg,
2022)
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Table 2. Barriers and recommendations for the wind industry in selected developing countries
(Source: Elaborated by TAF from (GWEC, 2022))

General barriers and recommendations ‘

Policy commitment: provide clarity and ambition for wind energy

Invest to expand transmission system infrastructure
Simplify permitting frameworks for renewable energy

BRAZIL case study

Physical infrastructure (road bridges)
Transmission system °

Barriers Recommendations
e Slow economic growth e Enable infrastructure spending and investment
e Energy market structure (duration of PPAS) e Coordination between ministries to accelerate the

development of the transmission system

Revise the current legal and regulatory frameworks
for energy

Evaluate opportunities for export within Brazil's
wind energy supply chain

INDIA case study

Grid coordination
Land availability °

Barriers Recommendations
e Permitting and leasing processes e Visibility of auction pipeline and certainty of the
e Pipeline visibility and tendering scheme relia- process
bility ¢ Nationwide policy and conditions for land acquisi-

tion

Offshore wind to cope with land acquisition chal-
lenges

Coordination between strategic grid development
and future energy generation plans

Technical improvements for forecasting and smart
distribution

Public stimulus funding and more grants for wind
energy generation projects, grid development, and
research and development

Increase dialogue between authorities and primary
stakeholders and investors

MEXICO case study

Transmission system

Barriers Recommendations
e Policy commitment e Reintroduce annual long-term auctions
e Legal uncertainty e Develop long term legal, regulatory, and financing

certainty

Promote diversification of the energy mix and
competitive procurement processes

Restart and accelerate permit approval times for
private renewable energy projects

Increase government spending commitments di-
rected at grid modernisation and expansion

Re-establish fair and open access to the grid

More dialogue between the government and re-
newable energy stakeholders

SOUTH AFRICA case study

Barriers Recommendations
e  Transmission network e Development of the transmission network
e Energy regulator capability e  Capacity building for the energy regulator
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e Government support and local content re-
quirements

e  Power purchase agreements

Barriers

e Improve government backing and commitment to
renewable energy

e  Maintain a systematic and reliable schedule of auc-
tions and a visible long-term tender pipeline

e Amend the current local content requirements

e  Power supply agreements with Independent Power
Producers (IPPs) for the private sector

e  Simplify procedures for approvals and shorten
permitting timeframes

The PHILIPPINES case study

Recommendations

e Policy commitment
e Permitting and leasing process
e Transmission system

e  More proactive commitment to supporting renewa-
ble energy

e Consider holding technology specific auctions

e Expand the online Energy Virtual One-Stop Shop
(EVOSS) for permitting and bidding

e Streamline and simplify terms and conditions in
service contracts

e Proactive grid planning and investment that con-
siders future renewable energy projects

e Improve forecasting and smart distribution systems

The barriers and recommendations presented in this report also benefited from interviews with three

experts from the European Investment Bank (

EIB), the Kreditanstalt fir Wiederaufbau (KFW) and the

African Development Bank (AFDB), as well as with sales staff of VESTAS for the African continent.
The core findings are broadly consistent with the insights from (Johan van den Berg, 2022) and
(GWEC, 2022), and are presented below in individual tables for six categories:

e Policy and regulation;

e Basic supporting infrastructure;

e Power market and system,;

¢ Wind farm development and planning;
e Wind turbine technology;

e Other barriers.

4.1. POLICY AND REGULATION

Policy and regulatory barriers are those related to the local regulations, including existing policies, le-
gal frameworks and institutional/organizational structures. Contractual aspects are also discussed in

this section. Table 3 summarizes these barri
them.

ers and provides initial recommendations to overcome

Table 3. Policy and regulatory barriers (Source: Elaborated by TAF)

Barrier Recommendations ‘

Lack of long-term policy commitment signal:
unclear goals and targets for wind power de-
ployment.

Prepare roadmaps and master plans including wind power,
which will increase the confidence of private sector investors
and involvement of other stakeholders.

Establish long-term procurement pipelines.

Political risk of land availability or communities’
opposition.

Secure sufficient land by allocating and categorizing areas with
low social risk avoiding claims by communities. Involve com-
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Barrier Recommendations

munities in the development of wind farms.

Lack of conditions for private generators (IPPs). Give priority to
countries where IPPs via competitive auctions are feasible. Fur-
thermore, attractive or industry standard PPA conditions are
beneficial.

Incorporating provisions for local content/participation in the
procurement process will help built capabilities in the country.
Lack of a mature legal and regulatory frame- In countries with no such regulatory framework, ensure a very
work. strong political commitment to clear renewable energy goals.
Verify specific legal framework benefiting renewable energies.
Give priority to countries where a grid code for renewable
sources is in place.

Promote technical assistance for grid code preparation.
Simplify frameworks related to permitting, leasing and auctions.

4.2. BASIC SUPPORTING INFRASTRUCTURE

Infrastructure barriers are those related to the local infrastructure required for wind power, including
local capabilities. In order to overcome infrastructure barriers it is recommended to structure a strate-
gic analysis of associated bottlenecks considering the aspects described in this section. Table 4
summarizes these barriers and provides initial recommendations to overcome them.

Table 4. Supporting basic infrastructure barriers (Source: Elaborated by TAF)

The limitation is not the vessel but rather the ports. Investigate port
limitations and possibilities to accommodate a vessel with large blades
(> 130 m) and thus turbines with large blades.

Blade length limitation due to port ca-
pacities in Africa.

Availability of suitable cranes and crane
capabilities. While there are some
crane capabilities in Morocco, South Af- | Define limits of crane capabilities for different regions in Africa and
rica, Egypt and Tunisia, they are rather | thus the maximum blade length possible.

limited. Cranes from European or Asian | Target very large wind farms with high-capacity factors able to offset
countries increase the installation costs | the additional installation costs while reducing expectations of return
up to five times, thus only large wind on investment.

farms of large rotors are viable to offset
the additional crane costs.

Target very large wind farms with high-capacity factors able to offset
Transmission and distribution grid. the additional installation costs while reducing expectations of return
on investment.

In Africa, suitable areas with good resources are often located in re-
mote areas with unsuitable access roads, which leads to a high in-
crease of installation costs.

Road infrastructure. Perform proper transport studies at early stages of project develop-
ment. For a specific development, a proper transport study by a re-
nowned company shall be performed before investment decisions are
made.

4.3. POWER MARKET AND SYSTEM
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Power market and system barriers are those related to the technical aspects of connecting to the grid
and the transmission of electricity. Table 5 summarizes these barriers and provides initial recommen-

dations to overcome them.

Table 5. Power market and system barriers (Source: Elaborated by TAF)

Barrier Recommendations

Uncertainty on the status of the electri-
cal infrastructure and how the wind de-
velopment may affect the integrity and
stability.

Define requirements for grid update to accommodate intended wind
power expansion.

Implement state-of-the-art wind turbines (while state-of-the-art
commercial wind turbines provide most of the grid support features,
grid frequency control remains an issue for fully controllable con-
verters in wind turbines in the future) and perform sufficient grid im-
pact studies chiefly for vulnerable grid systems.

Carry out grid integration studies to demonstrate the technical fea-
sibility.

Limited experience of electrical infra-
structure staff with wind power integra-
tion.

Promote capacity building of electrical sector staff.

Wind power capacity credit: from coun-
tries to regional or continental.

In nearly all African countries there are hours of a day that the min-
imum capacity factor (CF) gets close to zero and the lower values
appear during the day while nights are windier. Moving from the
country to the regional level the picture improves, and higher capac-
ity credit values are encountered. Wind integration of larger regions
reduces the spatial correlation of power production, leading to lower
variability thanks to the statistical lows and, therefore, higher ca-
pacity credits. The SSS proposes a capacity credit of about 0.2 for
all countries.

Both for the countries and regions the wind and solar photovoltaic
(PV) capacity credits are fully complementary. When there is little
wind, the solar capacity credit is high and vice versa, and thus it is
recommended to consider this effect when planning generation ex-
pansion. Furthermore, the SSS identified that in some cases there
are potential benefits of interconnection as the lowest capacity fac-
tor (CF) of a regional aggregate is higher than the individual mini-
mum CF values, meaning that periods of high and low CFs in one
country can be compensated by CFs in other interconnected coun-
tries.

Security of revenues in the project fi-
nancial model.

Secure the signature of a PPA with attractive fees for wind power.
Implement competitive auction process in two stages (expression of
interest and prequalification process) mostly for countries with
scarce wind power experience or large wind farms. This will also
help verify capabilities of potential developers/bidders that can de-
liver and manage the contractual framework including sound Wind
Turbine Supply Agreement (WTSA), Long-Term Service Agreement
(LTSA) and Balance of Plant (BoP) contract.

4.4. WIND FARM DEVELOPMENT AND PLANNING

Development and planning barriers are those related to the technical activities for both specific wind
parks, such as preliminary technical studies including resource assessment and estimations of energy
production; and macro planning such as master plans and road maps. Planning also includes finan-
cial, economic, permitting and environmental aspects. Table 6 summarizes these barriers and pro-
vides initial recommendations to overcome them.

Table 6. Development and planning barriers (Source: Elaborated by TAF)
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Barrier Recommendations

Uncertainty on the levels of costs in Af-
rica, and for countries, as well as ex-
pected reductions.

Transparent cost projections for Africa established by the wind in-
dustry. Follow approaches similar to the scaling solar for the World
Bank.

Obstacles or cost overruns caused by
different terrain conditions at site.

Timely performance of geotechnical and topographical studies ad-
dressing aspects critical for the design of the foundations, corrosion,
flooding and seismic, as a minimum.

Consideration of environmental aspects
during macro planning and develop-
ment.

Avoid adverse effects on human settlements and ecosystems, i.e.,
migration birds and bats. Such effects also include preliminary con-
siderations of noise and flickering.

Uncertainty of energy production esti-
mations during planning and develop-
ment.

Centralized Geographic Information System (GIS) and/or geospatial
intelligence for CMP activities that permit the identification of wind
potential and estimate the power that can be extracted from an area.
Further the GIS could include the identification of grid capacity and
grid connection strategy for a cap of a given area.

Include state-of-the-art wind power assessment methods, using
mesoscale models for macro planning purposes/determination of po-
tential and microscale models for actual project development and
implementation. Annual energy production estimations shall be ac-
cording to standards of bankability in terms of certainty of results,
wind resource data, industry standard software, proper micrositing,
sound technical assumptions and grid connection strategy.

Perceived project and financial risks.

Contractors for full supply of wind farms and risk package. Imple-
ment LTSA with the wind turbine supplier alongside with two addi-
tional contracts for electrical and civil BoP. Provide proper review of
scopes, interfaces and timelines of the contract package to avoid
undesired claim management.

Risk mitigation measures and expanding guarantee measures such
as : The Africa Energy Guarantee Facility
(https://www.eib.org/en/publications/interactive/the-eib-outside-the-
eu-2017/de-risking-clean-energy-investments-in-africa/)

Wind industry: well-structured value
chain.

Further incorporate consultations with stakeholders of the wind in-
dustry at technical, regulatory and financial levels to better identify
obstacles and ways to overcome them.

Give priority to countries with an established renewable, and wind,
energy market with value chains, employment and capabilities, such
as South Africa, Egypt, Tunisia and Morocco. Also, Original Equip-
ment Manufacturers (OEMs) focuses can serve as a guide.
Socioeconomic benefit and local content conditions in contracts.

Political instability together with low pro-
ject bankability causing low confidence
for private investors.

Improve political stability.

Security of revenues in the project fi-
nancial model.

Secure the signature of a PPA with attractive fees for wind power.

4.5.

WIND TURBINE TECHNOLOGY

Wind turbine technology barriers are those related to wind turbine hardware, engineering and energy
production estimations. Table 7 summarizes these barriers and provides initial recommendations to

overcome them.

Table 7. Technology barriers (Source: Elaborated by TAF)

Barrier Recommendations ‘
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Barrier Recommendations ‘

Uncertainty of wind resource (speed, di-
rection).

1.  Appropriate and state-of-the-art measurement campaign to
reduce uncertainty.

2.  Include industry standard Terms of Reference (ToRs) accord-
ing to the International Electrotechnical Commission’s (IEC) stand-
ards applicable and above 80 m wind masts.

Reduced availability.

To be guaranteed by wind turbine supplier for the project lifetime
(wind farm 97%). More important for non-mature markets.

Reduced expected performance of wind
turbine.

Although costly, include a clause in the LTSA providing a potential
measuring of a power performance characteristic according to IEC
61400-12. It is recommended and industry practice to close a LTSA
with the manufacturer for the installation and maintenance of the
wind turbine generators (WTGs) during at least the first five years of
operation. This will give more confidence on the wind farm availabil-
ity and shall cover both individual availability of each WTG and
overall wind farm availability.

Wind turbine guaranteed lifetime reduced in local conditions: Re-
quire proper certification of the WTG for a 20-year lifetime.
Provisions for proper acceptance testing of performance and reliabil-
ity of each wind turbine and the wind farm.

Lack of local suitable contractor for
wind turbine foundations.

Verify that experience and track record of the foundations’ contractor
on both design and construction are appropriate for the size and
type of wind turbines. If possible, contractor or supervisor to be vali-
dated by the wind turbine supplier.

A rapid change in technology, i.e.,
higher wind turbine capacities, might
hinder standardization and building up
of local capabilities which might not
catch up with the changes.

Proper planning of wind power deployment including limits to wind
turbine capacities is required.

4.6.

OTHER BARRIERS

This section presents other barriers which cannot be strictly categorized in previous sections but
complement the set presented in the categories. Table 8 summarizes these barriers and provides ini-
tial recommendations to overcome them.

Table 8. Other barriers (Source: Elaborated by TAF)

Barrier Recommendations

Technical barriers to implement pump
storage and hydrogen production as part
of planning studies, such as CMP.

Investigate interactions with pumped storage and hydrogen produc-
tion as end-user sectors for wind farms.

No track record and experience with off-
shore in Africa makes offshore develop-
ments rather unlikely due to the infra-
structure and capabilities required.

Incorporate offshore wind projects in the medium to long term plan-
ning giving priority to onshore projects monitoring transfer of capabil-
ities.

Invest in few flagship offshore projects to initiate learning by doing
process.

Supplying populations in remote centres
with low demand and long distance from
the transmission infrastructure.

Beyond the potential for large scale wind farms, consider the poten-
tial for microgrid projects based on wind power and solar power.
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5. CONCLUSIONS AND NEXT STEPS

The main barriers in Africa are the lack of mature policies and regulations as well as insufficient infra-
structure for electricity transmission and transport both in ports and in internal roads. This deliverable
produced a synthetic technology identify sheet that describes the massive potential and opportunities
for wind energy in Africa, discusses the barriers for the African wind industries, and provides some
recommendations to overcome them.

Next steps could be the preparation of master plans and the development of a few flagship projects in
countries where a large potential is coupled with the absence of wind measurement data to effectively
accelerate wind power deployment in Africa.
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