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1 INTRODUCTION

Cape Verde is small country consisting of 10 snwfinds and 13 islets, located in the
Atlantic Ocean, 400 kilometres from the westernnunt of Africa. It has a total area of
4033 square kilometres and a total population @ @30 inhabitants, with population growth
rates of about 1.8%.

Cape Verde has few natural resources and suffens fioor rainfall and limited fresh water.
Only 4 of the 10 main islands (Santiago, Santo &ngobgo, and Brava) normally support
significant agricultural production, and over 90%atl food consumed in Cape Verde is
imported. Mineral resources include salt and pazal(a volcanic rock used in cement
production).

The economy of Cape Verde is service-oriented, witmmerce, transport, and public
services accounting for more than 70% of GDP. Algionearly 70% of the population lives
in rural areas, agriculture and fishing contribotdy about 9% of GDP. Light manufacturing
accounts for most of the remainder. An amount eggohat about 20% of GDP is contributed
to the domestic economy through remittances fropaiate Cape Verdeans.

Since 1991, the government has pursued markettedesconomic policies, including an
open welcome to foreign investors and a far-reachhivatization program. It established as
top development priorities the promotion of markebnomy and of the private sector; the
development of tourism, light manufacturing indigsty and fisheries; and the development
of transport, communications, and energy facilitieom 1994 to 2000 there was a total of
about $407 million in foreign investments made lamped, of which 58% were in tourism,
17% in industry, 4% in infrastructure, and 21%ighéries and services.

Fish and shellfish are plentiful, and small quaeditare exported. Cape Verde has cold
storage and freezing facilities and fish procesgiagts in Mindelo, Praia, and Sal.

Cape Verde's strategic location at the crossroadsidAtlantic air and sea lanes has been
enhanced by significant improvements at Mindela@sbbur (Porto Grande) and Praia’s
harbour, and at Sal's and Praia's internationpbes. New international airports were opened
in Boa Vista (December 2007) and Sao Vicente (Déezr2009). Ship repair facilities at

Mindelo opened in 1983. The major ports are Mindmhd Praia, but all other islands have
smaller port facilities. In addition to the intetiosmal airport on Sal, airports have been built
on all of the inhabited islands, although the aitp@n Brava and Santo Antdo are now
closed. All other airports enjoy scheduled air E&zv

The positive change in affluence amongst the pojulan parallel with the growth in the
tourism sector have contributed to a correspondeatease in demand for petroleum
products, electricity and desalinated water. TieesefCape Verde is faced with increasing
power deficit that is already hampering economial asocial development. Although
considerable investments have been made in thdeasyears, they have largely failed to
address ever widening power supply shortage. Bekidethe high electricity tariffs that the
country experiences (about 0.25 euro per KwWh) &fftiee development of the economy.

The Government of Cape Verde has launched an ausitplan to reduce the country's
dependence on imported fossil fuels through ine@asnergy production from renewable
resources. Through private-sector investment andergment-supported projects, Cape
Verde intends to generate at least 25% of eletstfi@m renewable sources by the year 2011
and 50% by the year 2020. To achieve these obgstimajor projects in solar energy (5 MW

Annex F6 -1
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for Santiago and 2.5 MW for Sal) and wind enerdy &V for Santiago, S.Vicente, Sal and
Boavista in total) are in process of implementation

This document presents a background review of tleetrieity sector, and includes
recommendations to facilitate a growth in the reslgle energy market in Cape Verde.

2 REVIEW OF ELECTRICITY SECTOR IN CAPE VERDE

2.1 Overview

The Cape Verde's energy supplies come from fournnsaiurces — petroleum products,
butane gas, firewood and wind. The use of firewlmydcooking especially in the rural areas
is deeming to be fuelling the evident deforestatiothe country, being the most affected the
islands that are traditionally more rural (S. Ant&o Vicente, S. Nicolau, Santiago, Fogo e
Brava).

As an archipelago, each island of Cape Verde Isasviin local power station running on
petroleum products (renewable energy productiomessmted only 3% of the generation
capacity in 2009) and its own electrical grid. Télectricity power system has faced a very
important growth in the last years, achieving cager of 90 % of the country in 2010. An
important Rural Electrification Programme has beeplemented since the 90's, extending
the electrical grid to the most remote rural arddee coverage of the urban areas is almost
100%.

The National Electricity and Water Company (ELECTR& responsible for supplying

electricity and desalinated water in Cape VerdeEELRA is a company held by Cape Verde
Government (85%) and Cape Verde Municipalities (1,5%hich, under a concession
contract signed in 2000 is credited with the mompmd distribution (and by now also in

production) of electricity throughout the country.

The main power station is located in the countpapital (City of Praia) with an installed
capacity of 38.5 MW, followed by Mindelo (18.3 MV&hd Sal (9 MW).

Like many other countries Cape Verde is heavilyedelent on imported petroleum products,
including the HFO and diesel for power generation.

Despite the efforts invested by the governmenteicent years, the electricity production
remains deficient in the country, affecting in kexgrale its development. The situation should
improve significantly in the near future, since el projects are under implementation.

2.2 Sector objectives
The Cape Verde Government’s primary objective ier dector is the availability of a reliable
system of energy supply that is efficient, afforldasustainable and environmentally friendly.

To achieve this objective, the government has ddfia strategic plan (Cape Verde Energy
Policy) for the sector to be implemented in the tngears with the following overall
objectives:

Annex F6 -2
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Improve and expand efficiently, existing energy@ygystems to:

(0]

Meet growing energy demand induced by both econoautivities and

desalination needs for production of drinking wafEhis is expected to be
achieved by increasing the electricity generatiostdlled capacity from
85.08 MW in 2009 to 100 MW in 2010 and 140 MW irnl20This production

is expected to come from fossil fuel thermal plaamd from the development
of renewable energy (25% of production by 2011 86% of production by

2020).

Centralize the power generation in each island (@power station for each
island), by increasing the power capacity of thelirzes and consequently the
efficiency of the system;

Reinforce the electrical grid and cut technical awod-technical losses from
30% in 2008 to 24% in 2010 and 20% in 2012;

Promote the private sector participation in eleittrigeneration;

Restructure the National Electricity and Water Camp (ELECTRA) to
become technically and financially viable to beealbh meet shareholder
obligations.

Create a Fuel Logistics Company, to reduce theriatdogistic costs of petroleum
products;

Promote the development of renewable energy pmjiectCape Verde, to achieve
25% renewable energy penetration in 2011 and 50%¢a@mone island (Brava) 100%
penetration in 2020;

Promote a domestic fuel sub-sector, which cleantyi$es on sustainable management
of forest resources;

Widen the population’s access to modern forms ofrgn so as to stimulate

development and reduce poverty;

Strengthen institutional and human resource capawid enhance Research and
Development (R&D) in energy development; and

Provide adequate security of energy supply.

In summary, the national strategy for the energstasein Cape Verde is based on the
development of more efficient electrical productiand distribution systems, where the
renewable energy should have an important roleelsas a more efficient management of
internal logistic costs of petroleum products.

2.3 Generation Capacity

The electricity production in Cape Verde is basedtleermal power stations running on
heavy fuel or diesel (97%); and a small percentdgeind energy (3%). ELECTRA operates
all over the country, 18 diesel power stations iffecknt capacities (with a total capacity of
85.08 MW) and 3 wind farms (with a total capacity2et MW).

Annex F6 -3
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Table 1: Cape Verde Generation Capacity 2009 (ELECRA)

G/ AL Available
Island Power P.P. Installed No of Engines Installed No of S Commissioning
Plant  [Capacity (MW) (No x MW) Capacity | Engines pacity date/Notes
(Mw)
(MW)
Ribeira 3.80 0.4+0.6+2X0.8+1.2 3.80 1994 / 2001
~  Grandt
S. Antao
Porto Novo 1.80 2x0.4+1 1.80 1995/2008
Matiota 10.90 2.2+2.36+2x3.17 10.90 1978/1994

S, VicentdLazaret 7.44 2%4.7% 7.44 2002
Monte 0.900 3x0.300]  0.90 1994
Montone

e 1998/1994
Ribeira 058 2x0.16+0.256 _

S. Nicolau[Brava (deactivatec
Tarrafal Sh 2.22 0.62+2x0.1 2.22 1991/200:
Palmeira 9.04 2x0.8+2x3.72 9.04 2001/2002

Sal
Palmeira 0.600 2x0.300]  0.30 1994
Boavista | Sal-Rei 2.14 0.4+0.648+1.088 2.14 1999/2007
Maio |Porto Ingle 1.38 2x0.2+0.688 1.38 1999/2008
Gamboa 7.42 2.36+2x2.532 5.00 1987/1992
(Praia
Palamrejo 26.04 2X5.58+2x7.44 26.04 2002/2008
(Praia
Santiago {Assomad 3.92 0.4+2x0.56+3x0. 3.92 1998/2001
Tarrafal ST 1.36 0.16+0.4+0.8 1.36 1995/2000
s. cru; 2.18 2x1.0¢ 2.18
Monte S. 0900 | 3x0.300
Filipe
S.Filipe 3.00 0.4+2x0.8+, 3.00 1994/200:
Fogo
Mosteiros 0.80 2x0.2+0.4 0.80 2003
Brava |Favetal 1.06 0.256+0.4+0.4 1.06 1998/2009
TOTAL ELECTRA 85.08 2.400 83.28

The power plants at S.Vicente, Sal and Praia (Ganalpd Palmarejo) run on heavy fuel. For
the rest of the country the power plants run osealjevith a very high production cost.

The maximum peak power for 2009 at Cape Verde pataions was registered at City of
Praia (24 MW). The following table shows the evantfrom 2006 to 2009 of the peak load
in the Cape Verde electrical system.

Annex F6 4
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Table 2: Peak Load Evolution 2006 — 2009 (ELECTRA)

Installed Peak Load - | Peak Load | Peak Load | Peak Load
Island Power System | Capacity 2006 2007 2008 2009
(MW) (MW) (MW) (MW) (MW)
Ribeira Grande 3.80 1.52 1.60 1.71 1.75
S. Antéo
Porto Novo 1.80 0.83 0.95 0.96 0.96
S.Vicente S.Vicente 18.34 10.10 10.10 10.00 10.90
S.Nicolau Séo Nicolau 2.22 0.96 10.07 1.01 1.02
Sal Sal 9.04 6.64 6.40 6.70 6.42
Boavista Baovista 2.14 0.68 0.96 1.22 1.30
Maio Maio 1.38 0.45 0.52 0.52 0.58
City of Praia 33.46 18.70 20.55 21.70 24.00
Assomada 3.92 1.71 1.83 1.97 2.25
Santiago Tarrafal ST 1.36 1.02 1.00 1.24 1.09
S. Cruz 2.18 0.92 1.25 1.49 1.58
S.Filipe 3.00 1.13 1.33 1.46 1.49
Fogo
Mosteiros 0.80 0.36 0.38 0.41 0.40
Brava Brava 1.06 0.47 0.51 0.58 0.57

According to data provided by ELECTRA, the peakdi@d each power station is lower than
the installed capacity, as shown in Figure 1.

Annex F6 -5
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Figure 1: Peak Load vs. Installed Capacity at Cap¥erde Power Stations

Although the peak load is lower than the instal=gpacity the Service Quality of the
Electrical Systems (measured by the number andidoraf black-outs) remains very low, as
shown in the table below.

Table 3: Quality of service measured by number andduration of black outs
(ELECTRA)

Black-Out (2008) Black-Out (2009)
Island Power System :
Quantity Durgtlon Quantity Duration (min)
(min)
Ribeira Grande 9 1,620 14 1,830
S. Antdo
Porto Novo 62 6,502 30 3,127
S.Vicente S.Vicente 18 337 11 197
S.Nicolau S&o Nicolau 16 424 33 923
Sal Sal 14 1,541 30 1,716
Boavista Baovista 12 808 20 511
Maio Maio 19 887 37 2,456
City of Praia 31 1,290 31 1,467
Santi Assomada 77 23,605 72 21,640
antago  Iarrafal ST 37 13,295 23 32313
S. Cruz 208 89,414 168 37,523
Fogo S.Filipe 12 453 49 1,644

Annex F6 6



@ Promoting market based development of small to medim scale renewable energy t& é'
systems in Cape Verde At

GEF

Black-Out (2008) Black-Out (2009)
Island st Quantity Dl;;fm;m Quantity Duration (min)
Mosteiros 23 3,492 27 1,322
Brava Brava 52 5,844 24 1,184

During 2009 ELECTRA registered a consumption of38,842 litres of heavy fuel 380,
41,280,339 litres of heavy fuel 180 and 19,306 a6€s of diesel for electricity production.
Figure 2 shows the evolution of fuel consumptiothia last five years.

45
40
35
30
25

20 M Heavy Fuel 380

15 — M Heavy Fuel 180
10 — Gasoil

5 -

2005 ‘ 2006 ‘ 2007 ‘ 2008 ‘ 2009

Fuel Consumption (103L)

Figure 2: Fuel Consumption 2005 — 2009 (ELECTRA)

As it can be seen since 2007 there has been ati@dircthe consumption of diesel, resulting
from a greater utilisation of the generator sets tise heavy fuel oil.

Additional to the main power plants of ELECTRA, theare several small diesel electrical
systems that provide electricity to disperse amdote rural populations which are under the
responsibility of the municipalities. Having inteaunt data from ELECTRA’s Account
Report 2009 the electricity coverage rate of Caped¥ in 2009 was of 87%, leaving 13% of
the population without access to the grid. The ®eMe, Sal, Boavista, Maio and Brava
islands can be considered to be totally electrifisd Antdo, S. Nicolau and Fogo have
localities still to electrify, being served at timeoment by small diesel generator micro-
systems (Figueiras, Ribeira Alta, Pico da Cruzyafat and Monte Trigo in St. Antdo; Morro
Bras, Juncalinho and Carrical in S. Nicolau; andd Glas Caldeiras in Fogo). These
populations without access to electricity are dispe and located in remote areas and it is
not predicted to be connected to the grid.

The Rural Electrification Programme has focused0t0 on Santiago island that showed in
2009 one of the lowest coverage rates in the rarahs. It is expected that with the
implementation of this programme, with 10% of tlapplation left to electrify (being these

the more disperse and remote population).
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Moreover, it is important to refer that for Tardaféend Monte trigo localities (Porto Novo —
St. Antéo) there is a EU programme running for ittetallation of a solar system (Monte
Trigo) and a mini-hydro system (Tarrafal) which hgilipply the correspondent localities. For
Chéa das Caldeiras (Fogo) the government as altaadghed a public bidding process for its
electrification through a photovoltaic systems.

According to ELECTRA’s Account Report 2009, there aeveral investments planned for
2010, in terms of increasing electricity generaiio@ape Verde:

e Subcontract a company to supply and install 2 gaoersets of 11MW, for
reinforcement of the Palmarejo Power Station;

e Subcontract a company to supply and install thépagents and necessary materials
for electricity capacity and distribution reinfornent to the Santo Antdo, S. Nicolau,
Fogo and Boavista islands;

* Increase energy production capacity in Porto Noemf1,056kVA to 1,320kVA,;
* Increase energy production capacity in Santa Guun fL,200kVA to 1,500kVA;

e Increase energy production capacity in Santa Cetafrom 2x1,056kVA to
2x1,320kVA;

e Major maintenance of generator sets
2.4 Transmission and distribution

The transmission at medium voltage for Cape Verdg standardized at 20 kV.

At Santiago Island (the largest electrical systemttie country) the first high voltage
transmission line of 60 kV (43 km of overhead lin)at will connect Palmarejo power
station to Calheta Substation, is under constroctidter finishing the construction of the
high voltage line Santiago Island electricity protlon will be concentrated at one single
power station at Palmarejo (Palmarejo power plargtalled capacity is also under
reinforcement — see above investments planneddfbd)2

The table bellow gives indications about the meduaitage electrical grid in the country.
Table 4: Cape Verde medium voltage grid (ELECTRA)

Medium Voltage Grid

Island

Overhead Line (Km) Underground Line (Km)
S. Antéo 53.10 124.90
S. Vicente 28.80 101.80
S. Nicolau 24.80 25.20
Sal 119.10
Boavista 11.50 3.50
Maio
Santiago 131.90 141.70
Fogo 29.50 17.10
Brava 18.00 5.40
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I Total 297.60 538.70 I

2.5 Energy balance — demand and supply

Electricity generation
Table 5 shows the electricity production in Capedéerom 2005 to 2009.

The electricity production has registered an avermagnual increase of about 6% during the
last five years.

The production at Gamboa and Palmarejo power asttimcated in City of Praia represents
about 48% of the total electricity production, veh&antiago Island covers more than 50% of
the total national production.

Due to maintenance problems, the wind energy ptamlucapacity has been decreasing
annually. Sal wind energy production capacity hasrbreduced to less than 50% in 2009
when compared with the wind energy production cépdiom 2005. Santiago’s wind farm
is practically out of operation.
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Table 5: Cape Verde Electricity Production 2005 — @09 (ELECTRA)
Production 2005 Production 2006 Production 2007 Production 2008 Production 2009
P.P.
Power Installed . i . i . i . i . i
Island Plant c it Diesel B Diesel BT Diesel BT Diesel B Diesel e
an apacity Prod Energy Prod Energy Prod Energy Prod Energy Prod Energy
Mw) (M:/c\)/h-) Prod. (M:/c\)/h.) Prod. (M:/c\)/h-) Prod. (M:/c\)/h-) Prod. (M:/c\)/h.) Prod.
(MWh) (MWh) (MWh) (MWh) (MWh)
Ribeira 3.80 6,334.408 6,851.113 7,164.030 7,547.247 9037209
.| Grande
S. Antdo
chg 1.80 3,336.279 3,559.583 3,806.789 3,045,542 0881465
Matiota 10.90 15,027.600 20,053.971 13,902.500 16,008.90 19,128.700
\S/i'C(ente Lazareto 7.44 37,621.095 33,253.99¢ 38,707.399 39,192.580 38,850.065
Monte
Montona 3,549,737 4,491.840 4,734.942 4,407.06 30856
Ribeira
N Broon 0.58 562.711
Nicolau
;a\lrrafal 2.22 3,373.241 4,326.757 4,386.334 4,743.813 774927
Palmeira 9.04 32,597.521 37,156.781 37,900.532 38,405.202 37,135.880
Sal
Palmeira 600.730 566.617 637.500 462.500 293.30
Boavista| Sal-Rei 2.14 3,648.480 4,008.851 4,743.208 5,953.4d6 565442
. Porto 4
Maio Ingles 1.38 2,127.659 1,834.868 2,198.62 2,318.841 579016
g?[:is)oa 7.42 17,802.523 28,287.361 35,618,519 12,193.785 5,178.000
Palamrejo 4
(Praia) 26.04 81,780.047 77,499.904 84,080.835 118,998.128 181,230.174
Santiago
901" Assomada 3.92 6,505.673 7,182,579 7,776.529 8,719.647 319341
;e;rrafal 1.36 4,061.063 4,346.401 4,605.89¢ 5,004.894 15(5906
S. Cruz 2.18 3,161.620 3,422.600 4,545.04( 5,397.610 5565699
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Production 2005 Production 2006 Production 2007 Production 2008 Production 2009
P.P.
Power Installed i i i i i
Island Plant C it Diesel B Diesel B Diesel B Diesel B Diesel S
an apacity Prod Energy Prod Energy Prod Energy Prod Energy Prod Energy
(MW) (M:/c\)/h-) Prod. (M:/c\)/h.) Prod. (M:/c\)/h-) Prod. (M:/c\)/h-) Prod. (M:/c\)/h.) Prod.
(MWh) (MWh) (MWh) (MWh) (MWh)
Calheta 1,343.101 1,460.607 457.167
S.Miguel
'l\:/:ﬁ;;e S. 2,209.239 2,382.194 1,496.367 640.132 711.54
. S.Filipe 3.00 5,607.924 6,294.292 6,672.404 7,186.141 4771350
0go
9 Mosteiros 0.80 1,175.931 1,226.446 1,318.526 1,442.378 5051558
Brava Favetal 1.06 2,023.163 2,097.499 2,035.349 2,089.634 2932601
Total 85.08 228,180.039 6.449,706 242,863.61]1 7,440.691 59,929.778 6,868.809 279,147.304 5,509.693 28%5238. 4,660.861
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Electricity Consumption
Table 6 shows ELECTRA electricity sales for theiga2005 — 2009.
Table 6: ELECTRA electricity sales 2005 — 2009 (ELETRA)

[~ Sales 2005 Sales 2006 Sales 2007 Sales 2008 Sales 2009
(MWh) (MWh) (MWh) (MWh) (MWh)
S. Antdo 7,382.864 8,324.870 8,165.273 8,271676 1959800
S. Vicente 39,151.55 38,425.7%4 37,625.874 398846 41,278.53)
S. Nicolau 3,616.87 3,756.472 3,741.252 4,022.690 4,036.274]
Sal 21,822.109 26,474.948 28,070.277 29,916 251 372%00
Boavista 2,750.423 2,701.811 3,238.581 4,107.659 3304340
Maio 2,009.624 1,652.11p 1,590.8%8 1,730.097 145338
Santiago (Praia) 68,161.047 67,706.956 70,300{059 3,426.738 77,644.01}
Santiago (Interior) 8,107.764 8,178.894 8,188.940 ,989.083 9,179.33
Fogo 5,554.660 5,797.817 5,962.3B5 5,996.769 2891
Brava 1,995.193 1,754.795 1,588.0p0 1,544.994 10841
Total 160,552.118 164,774.268 168,471.589 176,382 [7 185,089.69%

The electricity sales have registered an averagaarincrease of about 3.6% during the last
five years, having registered in the last two yearsannual increase of about 4.9%. This is
the result of rural electrification programs andigxtension projects in urban areas.

The City of Praia represents around 41% of thd &etricity sales in the country, and the
Santiago Island, more than 46%.

Table 7 shows the electricity annual sales distidiouby sectors of activities during the last
five years as well as ELECTRA internal energy comgtion.

Table 7: ELECTRA annual sales by sectors of activiés (ELECTRA)

CERIGERE Sales 2005 Sales 2006 Sales 2007 Sales 2008 Sales 2009

(MWh) (MWh) (MWh) (MWh) (MWh)
Central 7,486.533 8,081.65 9,678.089 10,216.311 11,730}731
Governmen
Municipalities 9,061.484 8,595.762 8,567.8p2 8,886 8,778.124
Intitutions/Socia 2,779.665 2,896.52% 3,075.622 3,255.439 3,793f510
| Organisation
Commerce/
Industry 61,371.084 62,868.60[L 65,852.455 69,315.007 706957
/Agriculture
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Consumers Sales 2005 | Sales 2006 Sales 2007 Sales 2008 Sales 2009
Domestic 80,977.08&5 82,331.723 81,297.593 85,284/01 90,754.629
Total Sales 161,675.85 164,774.263 168,471.591 366721 185,109.69}
Internal

Energy 33,498.797 32,077.89p 32,285.887 32,883.p83 37734
Consumption

*- Internal consumption - includes electricity conmtion for water desalination

Almost 50% of the electricity demand is from themdsstic sector, while the commercial,
industrial and agriculturial sectors are respomsibl about 38% of the demand. ELECTRA
internal energy consumption which includes enemysamption for the desalination plants
at Praia, Mindelo, Sal and Boavista, representsital®? of the total sales.

Power Load Shedding

As illustrated in the Figure 1 and Table 8, thadhed capacities at the power stations are
higher than the registered peak load, meaningathabrmal situation (with all the generators
available), the power station can support the etettoad.

Table 8: Peak load vs installed capacity in Cape Vée power stations (ELECTRA)

Power System Installed Capacity 2009 (MW) Peak Load 2009 (MW)
Ribeira Grande 3.80 1.747
Porto Novo 1.80 0.956
S.Vicente 18.34 10.9
Séo Nicolau 2.22 1.02
Sal 9.04 6.42
Baovista 2.14 1.296
Maio 1.38 0.578
City of Praia 33.46 24
Assomada 3.92 2.246
Tarrafal ST 1.36 1.092
S. Cruz 2.18 1.575
S.Filipe 3.00 1.49
Mosteiros 0.80 0.402
Brava 1.06 0.568

The main reasons for load shedding in the diffeedagttrical systems are then:

1. Technical problems with available generator dukat of maintenance or spare parts
availability;

2. Shutdown of main generators for scheduled maintsian
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3. Delay in implementation of new projects for reimdement of the installed capacity
and consequently, lack of capacity to supply thel jower demand.

The main urban centres are practically all conmkttethe grid. The Cape Verde coverage
rate in the end of 2010 is expected to be 90%,other 10% corresponding to the rural
disperse and remote populations, which have a soreling, lower demand. Thus the
extension of the grid to rural areas would repregest a very small increase in energy
demand. However there is a retraction in the compsiom in the main urban areas mainly due
to grid expansion problems and limited installepamty. The sector may also experience
difficulties in answering to new big consumers,tsas plants, hotels etc, due to the reasons
already appointed.

Losses

Table 9 and Table 10 show the total losses of @&AEECTRA system, during the last five
years (2005-2009). As it can be seen in these dable system registered an increase in
electricity losses (technical and non-technicabés3 during the last five years, from 17%
(2005) to 26% (2008), with a very small reductior2D09 (on the figures after the point).

At the largest electrical system in Praia (Santizggland) the losses are extremely high,
registering an increase from 24% (2005) to 36% &0n 2009, the system in Praia
produced 143,676 MWh but only 88,666 MWh was coretithsold. This means that more
51,000 MWh was lost (technical and non-technicasés) during the year. Fraud and
electricity theft is one of the problems that ocdor Santiago Island. According to
ELECTRA'’s Accounts Report 2009, ELECTRA is devetapactions to control these losses.

The reduction in losses is one of the main objestito be achieved in the next future,
according to ELECTRA’s Accounts Report 2009.
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Table 9: ELECTRA annual losses at Cape Verde eledtral system 2005-2007 (ELECTRA)

2005 2006 2007
Island Production Col:;ﬁ::;iltion Sales Losses | Losses | Production Colrr:;irmn;ltion Sales Losses | Losses | Production Col:;i::?tion Sales Losses | Losses

(MWh) (MWh) (MWh) (MWH) (%) (MWh) (MWh) (MWh) (MWH) (%) (MWh) (MWh) (MWh) (MWH) (%)
S. Antdo 9,671 13 7,383 | 2,275 24% 10,411 13 8,325( 2,073 20% 10,971 14 8,165| 2,791 25%
S. Vicente 56,198 10,934 39,152 6,113 11% 57,800 9,601 38,42 9,773 17% 57,345 9,672 37,626 10,047 | 18%
S. Nicolau 3,936 19 3,617 300 8% 4,327 10 3,756 561 13% 4,386 11 3,741 634 14%
Sal 33,198 8,508 21,822| 2,868 9% 37,723 8,916 26,475 2,332 6% 38,538 8,754 28,0700 1,713 4%
Boavista 3,648 1,320 2,750 | -422 -12% 4,009 1,224 2,702 83 2% 4,743 1,289 3,239 216 5%
Maio 2,128 15 2,010 103 5% 1,835 14 1,652 169 9% 2,199 12 1,591 596 27%
(S;r;(ii:)go 106,387 12,638 68,161 25,587 | 24% 113,053 12,254 67,707 33,092 | 29% 126,198 12,476 70,30 43,421 | 34%
(Slr?g(:i)gr;) 10,657 18 8,108 [ 2,531 24% 11,529 17 8,179 | 3,333 29% 12,382 25 8,189 4,169 34%
Fogo 6,784 15 5,555 | 1,214 18% 7,521 14 5,798 | 1,709 23% 7,991 17 5962 2,011 25%
Brava 2,023 16 1,995 12 1% 2,097 14 1,755 328 16% 2,035 14 1,588 434 21%
Total 234,630 33,496 160,552 | 40,581 | 17% 250,304 32,077 164,774 | 53,453 | 21% 266,789 32,285 168,472 | 66,032 | 25%
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2008 2009
Island Production iz e
Consumption Sales (MWh) Losses (MWH) Losses (%) Production (MWh) Consumption Sales (MWh) Losses (MWH) Losses (%)
(MWh)
(MWh) (MWh)
S. Antiio 11,493 17 8,272 3,204 28% 11,992 18 9,196 2,778 23%
S. Vicente 59,608 9,588 39,347 10,673 18% 61,635 9,205 41,279 11,152 18%
S. Nicolau 4,744 13 4,023 708 15% 4,774 14 4,036 723 15%
sal 38,868 7,377 29,916 1,574 4% 37,429 7,016 29,380 1,034 3%
Boavista 5,953 1,232 4,108 614 10% 6,565 1,421 4,330 814 12%
Maio 2,319 10 1,730 578 25% 2,579 10 1,733 836 32%
(SF?QRT‘AQ)O 137,230 14,594 73,427 49,209 36% 143,676 15,023 77,644 51,010 36%
Santiago 13,725 24 7,989 5,711 42% 14,470 22 9,179 5,269 36%
(Interior)
Fogo 8,629 15 5,997 2,617 30% 8,983 15 6,551 2,417 27%
Brava 2,090 12 1,545 533 26% 2,296 17 1,761 517 23%
Total 284,657 32,882 176,353 75,422 26% 294,399 32,760 185,090 76,550 26%
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2.6 Electricity consumers

In Cape Verde the national electricity coverag®@9 was 87%, an increase of about 7%
when compared to 2008 coverage figures. The maigore for this increase has been the
Rural Electrification Program that continues durid@10, with the objective to attain a
national electricity supply coverage of about 95%tlte end of 2010. The per capita
consumption at the domestic sector registered aativeg growth from 162.2 to
159.8KWh/inhabitant/year (-5%). This is the resflthe connection of new rural consumers
which in the beginning, normally, register low comgption of electricity.

ELECTRA divide the consumers into three main groups

1. Low Voltage Consumers (includes domestic consumedssmall industry, commerce
and service);

2. Special Low Voltage Consumers (includes medium cenoe industry and service);
3. Medium Voltage Consumers (industries connecteti¢artedium voltage grid).

The evolution of the number of consumers per island per ELECTRA’s voltage category
between 2005 and 2009 is shown in Table 11 andeTEYIrespectively.

Table 11: Evolution of ELECTRA’s consumers per islads (ELECTRA)

Island 2005 2006 2007 2008 2009
S. Antdo 8,015 8,310 8,624 9,249 9,677
S. Vicente 17,757 18,919 19,955 21,152 22,70
S. Nicolau 2,841 3,048 3,304 3,464 3,588
Sal 4,799 5,352 5,959 6,022 8,236
Boavista 1,265 1,323 1,616 1,832 2,167
Maio 1,442 1,623 1,731 1,739 2,086
Santiago (Praia) 28,887 31,497 31,755 34,00 38,441
Santiago 6,483 7,005 8,999 9,408 10,276
(Interior)

Fogo 3,849 4,089 4,441 4,840 5,335
Brava 1,557 1,714 1,785 1,850 1,906
Total 76,895 82,880 88,169 94,461 104,394

Table 12: Evolution of ELECTRA'’s consumers per catgory (ELECTRA)

CnEErs 2005 2006 2007 2008 2009
Category

Low Voltage 76,309 82,261 87,519 93,770 103,67
Special low 477 508 535 568 596
Voltage

Medium Voltage 109 111 115 123 125
Total 76,895 82,880 88,169 94,461 104,394
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Over the last five years the number of consumeneased 7.9% per year. As a result of the
Rural Electrification Program implemented by thegmment the number of consumers has
increased 10.5% from 2008 to 2009.

2.7 Cost of energy provision

The cost of energy provision differ from islandistand, depending on the dimension of the
equipment, the type of fuel used (heavy fuel oselleand the specific consumption of each
generator set. The biggest power plants of P&fa, Vicente and Sal are running on heavy
fuel, while for the other island, the power plaate running on diesel.

Fuel consumption represents over 60% of ELECTRAUst structure being the dominant
component of the electricity production cost. Tduee the electricity production cost there
are three main targets that ELECTRA has to achieve:

1. Unification of the power plants in each island (qmawer plant for each island),
allowing the installation of bigger and more effict generator sets;

2. Make heavy fuel oil available in all the islands;

3. Install generator sets running on heavy fuel intladl islands instead of the diesel
generators already installed.

Naturally the substitution of the existing diesehgrators by generators running on heavy
fuel oil will be done gradually. These heavy fuiélgenerators will become the base units for
electricity production in the systems. The diese@narator will nevertheless remain
operational (while there is a justification for fjr emergency situations or to cover peak
load.

Due to lack of an organized cost accounting atctirapany, it is not possible to define with
certainty the electricity production cost in Caperle. The government presents a estimated
cost of electricity production of 13.3 CVE/KWh whiELECTRA has an estimation of 15
CVE/KWh, with a range cost from 13 CVE/KWh at S.§fte and 22 CVE/KWh at

S. Antdo, S.Nicolau, Fogo and Brava.

2.8 Electricity tariffs

The electricity tariffs in Cape Verde are defingdthe Regulatory Agency (ARE), based on
data provided by ELECTRA and confirmed by ARE. Tokowing table indicates the actual
electricity tariff.

Table 13: Electricity tariff 2010 (ARE)

0,
Base tariff (T) VAJO(O:/L;)AJ X Total (T+VAT)
(CVE) (CVE) (CVE)
<=60kWh 21.79 0.98 22.77
Low >60kWh 28.65 1.29 29.94
Voltage
Public lightening 20.04 0.9 20.95

Annex F6 -18



=

GEF

Promoting market based development of
systems in Cape Verde

small to medm scale renewable energy

0,
Base tariff (T) VA;-O%ST)/" X Total (T+VAT)
(CVE) (CVE) (CVE)

Special low | Energy Cons. (kwh) 24.81 112 25.93
Voltage Power Tax (1) 303.96 13.68 317.64
Medium Energy Cons. (kwh) 20.48 0.92 21.4
Voltage Power Tax (1) 279.96 12.6 292.55

il)ngle phase (up to 10 414 1.86 43.26
Rental Single phase (=>15A) 100.55 4.52 105.07
counter Three Phase (up to 265.09 11.93 277.02

10A)

Three Pase (=>15 A) 369.89 16.65 386.54
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3 FUTURE DEMAND PROJECTIONS

Electricity production has registered an averageuahincrease of about 6% during the last
five years. However, part of the electricity demawaks not met due to production capacity
and grid connection limitation. Meeting this adalithl demand would represent a significant
increase in electricity production.

The Government has developed a stunly the energy demand for Santiago, S. Vicente, Sal
and Boavista, which represents 90% of the natienatgy production. Two scenarios were
considered:

1. Probable Scenario — considering that part of thened touristic investments is not
performed.

2. Optimistic Scenario — considering all the planradtistic investment performed,;

The following tables summarise the demand projestifor Santiago, S. Vicente, Sal and
Boavista from 2012 to 2027.

Table 14: Demand Projection: Probable Scenario (Sionsen Associados,2008)

2012 2017 2022 2027
Average Load (MW) 36 49 62 78
. Peak Load (MW) 51 70 89 112
Santiago
Installed Capacity (MW) 72 98 125 157
Annual Production (GWh) 315 426 545 686
Average Load (MW) 12 16 20 24
, Peak Load (MW) 17 24 31 38
S. Vicente
Installed Capacity (MW) 24 34 43 53
Annual Production (GWh) 102 139 174 214
Average Load (MW) 14 19 24 30
- Peak Load (MW) 29 40 48 59
Installed Capacity (MW) 41 56 68 83
Annual Production (GWh) 124 171 211 266
Average Load (MW) 4 8 14 18
) Peak Load (MW) 9 17 28 36
Boavista
Installed Capacity (MW) 12 24 40 50
Annual Production (GWh) 37 73 121 159
Average Load (MW) 66 92 120 150
Total Peak Load (MW) 106 151 196 245
(4 Islands) |installed Capacity (MW) 149 212 276 343
Annual Production (GWh) 578 809 1,051 1,325
Population 428,426 480,251 540,322 610,764
Other Datas Bed capacity 49,261 76,470 98,830 114,572
Tourist / year 1,536,938 2,385,885 3,083,509 3,574,632
(4 Islands)
Per capita consumption
(KWh/inhab/h) 0.154 0.192 0.222 0.248

! “Estudo de Demanda de Energia”, Simonsen Associados, 2008
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Table 15: Demand Projection: Optimistic Scenario (Bnonsen Associados, 2008)

2012 2017 2022 2027
Average Load (MW) 49 69 89 107
X Peak Load (MW) 67 95 123 146
Santiago
Installed Capacity (MW) 93 134 172 204
Annual Production (GWh) 437 609 782 933
Average Load (MW) 27 30 33 37
s Vicente |Pe2kLoad (Mw) 38 42 47 52
Installed Capacity (MW) 53 59 65 73
Annual Production (GWh) 237 235 293 327
Average Load (MW) 25 34 38 42
- Peak Load (MW) 36 49 54 59
Installed Capacity (MW) 51 69 76 83
Annual Production (GWh) 221 300 334 366
Average Load (MW) 7 12 20 25
Boavista |Pe2k Load (MW) 10 17 28 36
Installed Capacity (MW) 14 24 40 50
Annual Production (GWh) 61 105 175 221
Average Load (MW) 108 145 180 211
Total Peak Load (MW) 151 203 252 293
(4 1slands) installed Capacity (MW) 211 286 353 410
Annual Production (GWh) 956 1,249 1,584 1,847
Population 428,426 480,251 540,322 610,764
Other Datas |Bed capacity 90,615 116,890 126,490 128,490
(4 Islands) |Tourist / year 2,827,188 3,646,968 4,008,888 4,008,888
Per capita consumption
(KWh/inhab/h) 0.252 0.304 0.334 0.345
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4 ELECTRIFICATION/IMPROVEMENT PROJECTS

4.1 Service improvements in CV

Power Supply, Transmission and Distribution Linesdject in Santiago Island®

Description of project

The African Development Bam&s been supporting the energy sector
through the Santiago Production Capacity and Distion Network
Strengthening Project co-financed with the JapankBar International
Cooperation (JBIC) that will help double the inktdl capacity from
22 MW in 2008 to 44 MW in 2010.

The sector goal of the project is to contributeirtgproving the living
conditions of the Cape Verdean population and cditiyeness of the
national economy through the energy needs. Thafgpebjectives are tg
contribute to improving the access rate to eleityriand secure power
supply on the island of Santiago. These objectivéisbe achieved by
creating a network of transmission and distributialy, the realization o
new connections and increased production capagitynbre efficient
technologies.

Centralizing the production of electricity on theand of Santiago on g
site can reduce production costs and operatingr@nts while providing
a better quality of service. The construction diigh voltage line that will
transport energy is the best option to promoteptireetration of electricity
in rural areas. The shutdown of small plants ardube of heavy fuel oil
instead of diesel will reduce the negative envirental impactg
associated with the production of electricity. Thegative impacts of
extending the central Palmarejo and electric liaes limited or minor,
The project will not implicate displacement of pkopnd will not affect]
the cultural heritage or protected sites. It wéll a significant economic
and social impact for people in the project araaneged at 27,000 or 6%
of the total population. The electrification rate the project area wil
increase from 29 to 50'

Funding

African Development Bank, Cape Verde Gowernt,

Loan Agreement

Cape verde Government: 2,75 MilliizesC
ADF: 4,82 Milhdes de UC

Japan International Cooperation Agency (JICA)/JapBank for
International Cooperation (JBIC): 25,07 Milhdeslie

ECOWAS Bank For Investment and Development (EBE))6 Milhdes
de UC

Total: 38,7 Milhdes dUC

Scope of project

The project includes the followamgnponents:

a) Central - this component is to increase the capaait
2C MW Power Plant Palmarejo by installing two grot

2 African Development Bank Website, consulted in aber 2010 at: http://www.afdb.org/en/projects-
operations/project-portfolio/project/p-cv-fa0-001/

3 African Development BaniBAD e Cabo Verde “ Construindo juntos uma Africdloe’ , consulted in

October 2010 at:

http://www.afdb.org/fileadmin/uploads/afdb/Docum&Rublications/Cap%20Vert%20Y ol%20portugais¥%200k.

pdf
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b)

c)

d)

e)

f)

9)

h)

(Groups No. G5 and G6) of 10 MW each. The work ¢q
done include: extending the power plant buildingd ahe
establishment of command/control equipment,
equipment room and the installation of auxiliaryfevaand
the setting up additional fuel storage capacity.

Transport network - this component includes: carcdion
of a double circuit HT (high tension) line nominadltage
60 kV along 40 km linking the Palmarejo Plant (kechin
the town of Praia in Calheta) to the North of teland of
Santiago; the construction of a transformer sta2iof60 kV
and a 20 MVA transformer with two HV/MV 10 MVA i
Praia; and the construction of a transformer gstatid
60/20 kV, equipped with two transformers MT / HT
MVA of 10MVA each

Distribution network — this component provides fibre
extension of Medium Voltage (MV) and Low VoltageM),.

rehabilitation, extension and reconfiguration af tietwork
of Praia, and the realization of connections andlipy
lighting. The main achievements include the cormsion of
73 km of MV lines along the 35 km of main linesTafrafal
and Assomada; 48 km of LV lines, 14 new MV/L
replacing the obsolete 4 transformer stations, biéitetion

and extension of 6 main stations, modernizationlbf
transformer stations, and the installation of 1,@lblic

lightings for achieving 5770 power connections. T
completion of the distribution network will helpdrease the
electrification rate in Santiago in 2009 to 85% #&%%6 in
2012.

Support Directorate General of Energy (DGE) — t
component aims to strengthen the capacity of DGEhén
development of sectoral policy, preparation of paoy
development and maintenance of statistics and wramit
the energy sector. To this end DGE will have corap
equipment and receive technical assistance. Irtiadditaff
will be trained in the areas of demand forecast
preparation of budgets and sector programming.

Monitoring and supervision of works — this compan
consists on checking and approving the studies afk
execution, control of work and validation of te&isvarious
works to be constructed under the project.

Training and Awareness — the operating staff of wioeks
will be trained on the operation and maintenancéinafs
and High Voltage (HV) that will be built for theréit time in
Cape Verde. People will be made aware of potedéabers|
of high voltage lines through a public awarenessgagn.

Compensation — the HV and MV lines will result imet
alienation of land belonging to private owners wtié be
compensated in accordance with laws and regulatisn
Cape Verde.

Project Management — this component includes:@)athdit
of projects; (ii) the control and supervision of no(iii)

environmental monitoring; and (iv) the activitie the
Project Implementation Un

h \ e

the

L0

s

=

S

=3

ng,

n

Project Implementation

Project started in: 12/120ntil 21/12/2011
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‘ Status

On-going ‘

Project for Energy Production Centralization on 4lands: St. Antdo, Fogo, S&o Nicolau

and Boavista

Description of project

The objectives of this patjare:

¢ Satisfy electricity demand in the 4 islands (havimigp account|
the actual situation and the expected evolutiorthia years tg
come);

« Improve the efficiency and security of electricstypply, with the|
reduction of the time between electricity supplyscu

¢« Reduce the cost of electricity productions, andsequently
contribute to the improvement of ELECTRA finang#lation;

« Deactivation of the actual electricity productiolangs that are
located within the residential areas and that impegatively
the populations due to the sound and the emissibG#Gs.

¢ Deactivation of the micro-power plant units that aperating in|
these islands, conducting to savings in the coseleftricity
production and contributing to improve the quatifythe supply|
systems to the consumers.

This project aims at:

¢ Construction of 4 new power plants in St. Antdogd;0S&o
Nicolau and Boavista

¢ Installation of four 180 fuel generators sets &0DkKW each: 2
for St. Antdo and 2 for Fogo

¢ Installation of two diesel generators sets of 1WCeach: 1 for
Séo Nicolau and 1 for Boavista

¢ 20KV Grid extension in a total of 164km, being 55km St.
Antdo, 32km in Fogo, 54km in S&o Nicolau and 23km
Boavistz

Funding

Dutch Government, Cape Verde GovernmenEfiCTRA

Loan Agreement

Donation from the Dutch Governmeithiw the ORET programme @
50% of the equipment and installation cost, estuat 11.19M€

Cape Verde Government contribution: 50% of the moeint and
installation cost, estimated in 11.19M€

ELECTRA: financing the studies, technical supeonsiand land
acquisition, estimated in 2.13M€

Estimated Total of the projects: 24,51M€ sharedvbeh the 4 islands g
follow:

e St Antdo: 9.99M€

¢ Fogo: 8.60M€

¢ Sé&o Nicolau: 4.03M€
* Boavista: 1.80M€

Scope of project

Cutting current energy generadiuoth distribution deficits;

Cutting costs through the interconnection througintelising the
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production of electricity within the islands;
Cutting technical and non-technical,
Improve the quality of electricity supply;
Improve population quality of life

The ultimate goal is to improve Electra’s financsauation and reduc
the amount of Government transfers for electripiyduction

Project Implementation

18 months after the projbetge been attributed

Status

Yet to start. This project is delayed drad are no visible signs of whe

=)
'T z

h

=)

the project will start.

Programme to support the implementation of the PdyeReduction Strategy Paper I

(PRSP 2008-2011)

Description of project

The objectives of this prijeare: contribute to Poverty Reductig
Stimulate economic growth and transformation of teeonomy;
strengthen the building of public financial managam and improving
the business environment.

The beneficiaries of this project are: companiesl gmivate Capg
Verdean People. Thus with this project Cape Verdeapulation will
benefit from:

Improvement in management and sustainability ofrgnesector and
ELECTRA;

Enhancement of the effectiveness of monitoring evaluation of budge|
execution and external control; Broaden the taxepas

Business climate improvement,

Improvement of the capacity and efficiency in theoduction and
distribution of electricity

=

t

Funding

African Development Bank

Loan Agreement

African Development Fund (ADF): UB{00,000
Co-financier UAC 51,400,000
Total UAC 56,400,000

Scope of project

Improvement in management andamagiility of energy sector an
ELECTRA;

Enhancement of the effectiveness of monitoring evaluation of budge|
execution and external control;

Broaden the tax base,
Business climate improvement,

Improvement of the capacity and efficiency in theoduction and
distribution of electricit

t

Project Implementation

On-going

Status

On-going
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4.2 Rural Electrification

Rural Electrification Programme

Description of project

The Rural Electrificationdgramme began in the 90’s, supported by
Luxemburg cooperation, started in 1994 in Santoddrand was the
extended to S. Nicolau. This project was undertakehese two island
until 2001, corresponding to the period where elézation rates were
above 80% in both islands.

Within the 2007 to 2010 the Rural Electrificatioroframme 600Q
connections to the grid are to be carried out.d@h®the programme hg
focused in Santiago Island which in 2009 showeddivest cover rate if

the rural areas. With this programme electrificatigrojects are to be
implemented so that the countries coverage rateases to 90%. This

will leave 10% of the populations to be connected the grid
(corresponding these populations to the ones tatwdiid connection is
very difficult and access to electricity may be \pded by alternative
technologies).

The following localities are to be electrified:

¢ Praia: Palmarejo Grande, Trindade, Matdo, Sdo TdPoégete
Cima e Portete Baixo

* Ribeira Grande Santiago: Santana, Bota Rama, Rtwsgjuito,
Jodo Varela, Sdo Jodo Baptista, Cha de Igreja ggiou

¢« S&o Domingos: Fontes de Almeida, Baia, Moia-Moiast€lo
Grande, Rema-Rema, Pedra Galinha, Agua de GatoimG
Achada Lama, Achada Baleia, Portal, Capela, Ch@atpieiro,
Dobe, Tinca e Cancelo

« Sao Lourenco dos Orgdos: Pico de Anténia, Orgéogidtm,
Levada, Barragem de Poildo, Achada Costa, Bom R4, €@
Vaca, Gigae, Covada, Ribeirdo Galinha e Jodo Goto

¢ S&o Salvador do Mundo: Picos Acima, Leitdo Gral
Leitdozinho, Covdo Grande, Jalalo Ramos, Purgu&adosa,
Faveta, Mato Forte, Mato Lim&o e Rebelo

¢« S&o Miguel: Tagarra, Monte Pousada, Horteld, Chaldea,
Ribeira Sdo Miguel e Ribeira dos Flamengos;

¢« Santa Catarina de Santiago: Serra Malagueta, J&E&) Bingo
Chuva, Entre Picos de Reda, Entre Picos Boa Ent@la de
Tanque, Achada Falcdo, Mato Baixo, Achada Tossebada,
Furna, Palha Carga dos Engenhos, Mato Sancho, €l@Gada,
Gil Bispo, Poildo dos Engenhos, Banana dos EngeriBoa
Entrada, Fundura, Junco, Jodo Dias, 4 Caminhoste&oa,
Banana Semedo, Japluma, Vilva, Cruz Grande, Sattmsa,
Ribeirdo Isabel, Furna Baixo, Mato Real, VassourAchada
Grande;

¢ Santa Cruz: Achada Ponta, Macati, Ribeira SecagieRurga
Porto Madeira, Achada Monte Negro, Ribeirdo Boire$m,
Boaventura, Ribeirdo Egua, Cova Barro e Monte Raluel

e« Tarrafal de Santiago: Curral Velho, Serra Malagud¢ato
Brasil, Guindédo, Fazenda e Achada Meio

¢ Sé&o Felipe: Cutelo Lacaca, Jardim, Saltos, Montgd_a Fonte
Aleixo
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¢ Mosteiros: Corvo, Achada Grande e Relvas

« Santa Catarina do Fogo: Monte Vermelho, FigueiréiBaVaria
da Cruz, Cova Figueira, Rogadas, Tinteira, M&e doBstancia
Roque e Baluarte;

¢ Maio: interligacéo de linha AMT Mourrinho/CascabuiRilédo
Céo/Alcatraz

¢ S&o Nicolau: Palhal, Belém, Morrebraz,e Hortelaterligagao
de linha AMT Praia Branca/Central Eléctrica.

Brava: Lomba Tantum, Palhal Ferreiros, Baleia e¢&

Funding

State Treasury

Loan Agreement

For the time being 1.155.154.70666©@0 000 ECV have already be
spen

Scope of project

Grid extension and increase cgisngrid coverage percentage to 90
by the end of 2010.

Electricity supply
Project Implementation 2007-2010
Status On-going

en

Promoting market based development of small to roediscale renewable energy systems

in Cape Verde

Description of project

This project is being deysld within a bigger project: A national le
project in Cape Verde under the GEF Programmatierédgch on Acces
to Energy in West Africa, under the GEF4 Strategiogramme: SP
Promoting market approaches for renewable energy

The project objective is to create market condgi@onductive to thg
development of small to medium scale renewablegyrgystems in Cap
Verde.

This project based on the analysis of the GHG dorissfrom power
generation in Cape Verde and its expected growthiges a systemati
approach to address barriers to the developmesthafl to medium scal
renewable energy based systems, either grid cagvhectd stand alone.

This project will identify a total of 2MW pilot pfects to be installeg
which will save approximately 5,850tC(

DT

Funding

UNIDO (GEF)

Executing agencies: Ministry of Industry and EnerdsLECTRA,
ECOWAS Centre for Renewable Energy and Energy iEffigy

Loan Agreement

Co-financing

«  Project Government Contribution: : 1.7M$ (in-kin6.5M$ and
cash=0.7M$)

e GEF Agency (UNIDO): 0.29 M$ (Grant)
« Multilateral Agency(ies): 1.9M$ (Soft Loan)
¢ Private Sector: 2.06M$ (Hard loan)

* Total co-financing= 5.95M$
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Financing plan
e GEF Grant: 1.72 M$

e Co-financing: 5.95M$
e Total: 7.67M$

Scope of project The GHG emission reductions wal fealised through the following
interventions:

1. Demonstrating the technical and economical vigbdftsmall to
medium scale renewable energy systems with comlzapdcity
of 2MW, either grid connected and stand alone fdrmd
developing a national investment strategy for thglication of
pilot projects to the rest of the country;

2. Establishing and operationalising policy, legal amdjulatory
framework conductive to the development of smalhtedium
scale renewable energy projects;

1. Strengthening capacities of support institutiongrkat players
and market enablers and awareness r¢

Project Implementation March 2010 — December 2015

Status On-going

MARTIFER Project. Renewable Energy Plan

Description of project This project includes thenfiolation of the renewable energy plan for
Cape Verde. It is being financed by the Portuguieseof credit to Cape
Verde

Funding Portuguese Government

Loan Agreement Portuguese line of credit to Mozamuéi

Scope of project The project includes:

¢ The definition of the energy plan for Cape Verde
« Resource Analysis

« Pilot project installations

*  Grid rehabilitation

¢ Analysis of the policies and place and recomendati@
capacity building.

At the moment resource analysis are being carrigdt@identify Cape|
Verde's potential and 2 PV pilot projects are beaupstructed in Sal
(2.5MW) and Santiago (5MW) Islands. The legislation place hag
already been revised and a new decree law on Pimmand Incentive
for the Use of Renewable Energy has been proposed by dexct

Project Implementation The project has started @mgntation in January 2010 and is suppgsed
to be finished in December 21

Status On-going
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Cabedlica Wind Farm projects in Santiago, Sal, Séwente and Boavista

Description of project

The Cabedlica Project ineslv the construction, operation ahd

decommissioning of four wind farms on the islandsSantiago, Sag
Vicente, Sal and Boa Vista in the Republic of CM®rde. The wind
farms will comprise of between 30 to 32 — 850kW avitaorbines creating
a total installed capacity of about 28 MW.

The wind farms will be connected to the existingctiical network on
each island. Construction of the entire projecabfiour islands will take|
up to approximately 18 months. The wind farms Wil designed tq
operate for a total lifetime of at least twenty ngeaafter which they will
either be decommissioned and the site restoreda orew planning
application submitted to re-power the site wittheitrehabilitated or ney
equipment.

The Cabedlica Project proposes to install a taphcity of between 25.5

to 28 MW which comprises 20-25% of current energyndnd in Cape
Verde. This level of renewable energy penetratiorare and Cape Verd
will be the first country in Africa to achieve such rat

Funding

Searching for funding with ADB

Loan Agreement

60million euros

Scope of project

Increase renewable energy wincepgeneration in Cape Verde

Face 20-25% of current energy demand in Cape Verde.

Project Implementation

Started December 2010. Brpeo finish in the end of 2011

Status

On-going

4.3 Cooperation Projects Related with Renewable Energy

Indicative Programme of Cooperation Luxemburg-Caperde 2005-2010

Description of project

In October 2005, on the Bides of the 7th Partnership Commission
Second Indicative Cooperation Programme for théeode2006-2010 wag
signed. IPC 2006-2010 maintained the same sectiosity than the
previous one: the IPC 2002-2005. IPC 2002 — 20@%ediat providing
greater coherence, flexibility and durability irettelations of cooperatio
while ensuring continuity of Luxembourg prioritiey focusing on threg
areas: (i) education, (ii) health, (iii) water asahnitation as well as foo
assistance. The IPC 2002-2005 was mainly concedtiatthe islands o
Santo Antdo, Santiago and Sao Nicolau. The IPC 2006 abandone
the geographic concentration to cover the whol€ape Verde, this i
order to move towards a programmatic support t@nak programmes|
The main objective remained the fight against pgvéry supporting
Cape Verde's efforts to achieve the Millennium Dewment Goals an
to facilitate the gradual transition out of the se®eveloped Countrie
(LDC) category 1 "January 20(

D

, a

1
5

Funding

Luxemburg Government

Loan Agreemel

45 million Euros

Scope of project

Education,
Health,

Water and sanitation as well as food assistance.
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Project Implementation 2006-2010

Status On-going (finishing in the end 201

Indicative Programme of Cooperation Luxemburg-Caperde 2011-2015

o

Description of project The IPC 2011-2015 arise frafre perspective of continuity an
strengthening the cooperative relations betweereibourg and Capg
Verde. It is the result of a dialogue between the tountries to work o
a common platform for creating improved conditiorfer the
implementation of a cooperation program consistgtit the last one o
implementation at the moment (IPC 2005-2010).

The overall objective is to support efforts by Bevernment of Cape
Verde for the reduction of poverty in a sustainablanner through
sustained growth and distributed equitably, goodegrance and gradual
integration into the global economy. The intervensi in the IPC aim at
strengthening institutional capacity in Cape Verdeconomic, social and
financial sectors. Both countries are committed rémluce nationa
disparities in economic and social domains as agllto reduce Cape
Verde's economic vulnerability. Strengthening humesources capacity,
better use of natural resources and of the enviemtah and good
governance are prerequisites for achieving therprome goal.

This programme focus of 4 areas of intervention:
1. Education, professional training and social prafesd
integration;

2. Water and sanitation coupled with renewable enargy use of
alternative techniques: The intervention of Luxengbu
cooperation will be in line with the Action Planrfintegrated
Management of Water Resources (APIMWR) approvedhiey
Cape Verde authorities. Thus within APIMWR andptegram
of works, concrete actions will be determined.

3. Health and school feeding support;
4. Food aid.

Funding Luxemburg Government

The implementation of the program is based on ditative amount of
EUR 60 million over 5 years. This budget will fualiithe actions decided
by mutual Agreement within the IPC and therefor&eaping with the
priorities of the Growth Strategy and Poverty ReituncPlan and sectora]
development in Cape Verde. The commitments andidiginents of
budget will be spread in a balanced manner on yeabs of duration of
IPC.

Percentage of funding within the 4 areas of intetioa:

Loan Agreement

1. Education, professional training and social prafesd
integration: 47,49%

2. Water and sanitation coupled with renewable enargy use of
alternative techniques: 23,54%

Health and school feeding support: 13,15%
Food aid:8,33%

4 Programme Indicatif de Cooperation Luxembourg p Zart 2011-2015
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Funds for studies and technical assistance: 7,49%

1. Education, professional training and social pratess
integration

2. Water and sanitation coupled with renewable enargluse of
alternative techniques

3. Health and school feeding support

Scope of project

4. Food aid
Project Implementation 2011-2015
Status To startin 2011
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5 INSTITUTIONAL AND REGULATORY FRAMEWORK

This section includes an assessment of the institait set-up and the existing regulatory
framework in Cape Verde, relating to the energymeand in particular the renewable energy
sector. It includes an outline of the respongibgi and roles of the different organisations
operating in the sector and provides an assessofieasource and capacity constraints with
the aim to offer recommendations in terms of insitihal set-ups, capacity building,

supportive policy measures and possible legislatwe regulatory changes for further
development of the renewable energy sector.

5.1 Existing legal and regulatory frameworks

The key legislation and supporting documents afigahe renewable energy sector are:
e Cape Verde National Energy Policy, 2008

e Decree-law n°14/2006, of 20 of February, revises Decree-law n°54/99, of 30 of
August that established the bases of the Elecyite® in Cape Verde. This revision
better evidences the principle of freedom of eg&thlilg the production of electricity
in Cape Verde.

« Decree-law n°30/2006 of 12 June, on Independermisy licensing

e Decree-law n°41/2006 of 31 July, defining the EledEnergy Crisis and respective
corrective measures

¢ Ordinance n°18/2006 of 24 July, on Power ProduGei@antees

e Ordinance n°21/2006 of 28 August, on tariff andrpegt procedure of the fees for
Independent Producers

e Art. 54 of Law n°4/VII/2007 of 11 January, Free touss duties on renewable energy
imports of equipment and accessories

« Decree-Law n.1/2011 of'SBof January, on Promotion and Incentive for the Oke
Renewable Energy,

¢ ECOWAS Treaty

e Decree-Law n° 26/2003, of 25 August, creating tberomic Regulatory Agency
(ARE)

The Decree-Law (DL) n.14/2006 of 20th of Februaeyises the Decree-law n°54/99, of 30
of August that established the bases of the EteBystem in Cape Verde. DLs n. n°30/2006
of 12 June, Ordinance n°18/2006 of 24 July and r@rie n°21/2006 of 28 August, set out
the licence, guarantees and tariffs for indepengenter production activities, in which
renewable energy may be included at.

Each of these is detailed further below.
Besides these regulations, renewable energy igefisenced directly and indirectly in:

* Economic Transformation Strategy (ETS) which isreglterm vision adopted in 2003
to transform Cape Verde from a least developed tcpu(hDC) into an emerging
country.
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e Poverty Reduction and Strategy Paper II- 2008-2(ARSP-1l 2008-2011), which
supports the principles of the ETS as well as thals&overnment’s Programme
under the VIf' Legislature (2006-2011). The goal is to achievebde-digit economic
growth, and bring unemployment down to below 108thimges on five pillars: (i)
promoting the Government reform; (ii) human reseuwlevelopment; (iii) promoting
competitiveness by reconciling the challenges oftanable development with
globalization; (iv) strengthening economic infrasture; and (v) strengthening social
cohesion

Cape Verde Country Strategy Paper (CSP) 2009-200izis-strategy, developed by ADB, it
is set within the dual framework of the Economi@rsformation Strategy (STE) in Cape-
Verde (a long-term structuring vision) and the Rov&®eduction Strategy Paper Il (PRSP
2008-2011). This strategy focus on: (i) good gogene to enable the country consolidate its
gains; and (ii) infrastructure that will drive tagm as the engine of growth and increase the
competitiveness of the economy. Within Pillar I BOvill target transport, energy and water
resource mobilization in light of the country’s matability to climate change. Within the
energy sector will contribute to cutting energy quction deficit and cost, the increasing
demand for which is induced by rising economic\ditéis and drinking water production
through desalination. In terms of renewable en&igy Bank will contribute to the promotion
of renewable energy through dialogue with the Gomemt and the donor community, while
providing technical assistance through its ClinRitek Management and Adaptation Strategy
(CRMA) and the Clean Energy Investment FramewoikI K.

Cape Verde National Energy Policy, 2008

Cape Verde National Energy Policy was approvedime 2008 by the Council of Ministries.
The policy sets out the objectives for the Goveminier the energy sector and also the aims
for the renewable energy sub-sector. The visiothélong term for the Cape Verde energy
sector is to “build up a future independent of fogels”. The main aims of the electricity
sub-sector are to:

¢ Renewable energy: invest and adopt renewable eaedplternative technologies for
continually decrease Cape Verde's dependence ail fosls;

« Energy security and reduction of the imports depany: ensure the reduction of the
dependency of energy imports and facilitate thesgto a continuous supply of
energy;

» Sustainability: ensure the sustainability of thergy sector in terms of
environmental, socio-political and economic poihtiew;

- Efficiency: ensure an adequate and efficient syppstribution and consumption
system in all Cape Verde

The specific political options for this sector ingé:
* Increase renewable and alternative energy perairati
* Promotion of energy conservation and energy efiigyavithin the energy sector;
« Expansion of electric energy production capacity;
« Expansion of electricity supply coverage and ensuergy access

« Strengthening of institutional capacity and legahfeworks

Annex F6 -33



7z

S Promoting market based development of small to medim scale renewable energy G/E"Ej
systems in Cape Verde =g

GEF

e Creation of a Energy Security Fund;
e Promote research and adoption of new technologies

Within this policy, and in particular in terms ofiet increase of the renewable energy
penetration in the next years, Cape Verde CoufidMinisters has put forward the following
targets: 25% of electricity production from ren&aenergy by 2011, 50% by 2020; and at
least one island with 100% of electricity supplfeaim renewable energy. For the electricity
coverage the Council of Ministers fixed a targe96% and 100% of coverage at the national
level by 2011 and 2015, respectivelly..

The aim for the Renewable Energy sub-sector isrsume increase of renewable and
alternative energy penetration (wind, solar, gewita, ocean thermal energy conversion,
wave energy, waste energy and biofuels) in theoWotlg years and consequently reduce
fossil fuel dependency. The specific objectives ar

< Diversification of energy sources;

e Cover electricity demand necessities by 25% oftetgty production from renewable
energy by 2011, 50% by 2020; and at least onedshath 100% of electricity
supplied from renewable energy

« In afirst phase, give priority to wind energy dexenent. The Government will
reserve Zones for the Development of Wind Energlléd in PortugueseZbnas de
Desenvolvimento de Energia E6liGZZDE)

e Atthe same time, the Government will monitor thehnological evolutions in terms
of incineration and will analyse the environmermapbact of the eventual introduction
of micro nuclear plants.

< Create the National Renewable Energy Company abl&cfprivate company, which
will facilitate business planning, and will guidational efforts and facilitate
investment in renewable and alternative energy.

Decree-law n°14/2006, of 20 of February and Decteamwy n°54/99, of 30 of August and

The DL n. 14/2006, of 2Dof Novembet, which revises the DL n. 54/99 of 30th of August,
establishes the bases for the Electricity Systei@dpe Verde with the aims of: promoting

national economic and social development; envirattedegreservation; ensuring a safe and
reliable supply at a reasonable price (fair and distriminatory); encouraging the use of
renewable resources; and attracting private investnand stimulating competition. The

principles through which the DL n. 14/2006, of"26f November aims at the national social
and economic development are the following:

« Ensure a safe and reliable supply of electricityvadl as increase the coverage of
service to all consumers at a reasonable pricearfal not discriminatory in its use

* Increase the use of renewable energy sources getie@tion to produce electricity;

« Promote efficiency and technological innovation generation, transmission,
distribution and use of electricity in the country;

® DL 14/2006 DL n. 14/2006, of 30of November, consulted in October 2010 at: httpuitr.are.cv
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« Attract private national and foreign investment fioe Electricity System, including
auto-producers and independent power producemyghrthe definition of stable,
equitable, transparent and favourable conditiongfeestment;

< Encouraging healthy competition and competitivernedske Electricity System.

In this DL the Electricity System is defined asluming the activities of generation, transport,
distribution and sale of electricity, thus enclgsimdependent power production and self-
generation of electricity when adequate and necgsta the implementation of the
objectives of this DL. It also states that the Hieity System can also include electricity
distribution and sales activities when integratesmall and remote localities.

The implementation of this DL, through regulatioesdes and technical norms is of the
competency of the public services of the sectawglbas of the Regulating Agency acting in
the energy sector (in Cape Verde ARE, Economic Régiy Agency).

In terms of licenses, this diploma states that:

» Production and distribution services, when delidgrean autonomous isolated area,
need to obtain previous to developing its actigitia license from the Government,
after previous consultation with the Regulatory Age

* Independent power production and auto-productieedra specific license from the
Government, after consultation with the Regulatdggncy;

e The operation of independent power production ds and auto-production are
subjected to specific regulations, that need tattaned,;

» The licenses to be supplied to energy generatistaliations that use innovative
technologies and technical solutions, may bené&fi special regime in accessing to
a connection to the grid, having being hear théeptgroponent and the Regulatory
Agency, besides the other benefits that the Lawiges.

Decree-Law No. 30/2006 of 12 Juhe

This decree-law on Independent Power Licensingladesi the activity of independent power
production, regardless of the source of energgstblishes the rules on access, licensing and
exploration of production activities related to adtee energy, including independent
production and self-production. Special attentisndevoted to public expropriations and
licensing procedures and to the connection to kbetrec network for energy self-producers.
Moreover, the decree-law sets technical requiresntmtsafety and security of the plants as
well as of energy production and distribution pisses. Finally, it provides sanctions for non-
compliance and related control procedures.

In terms of renewable energy it sets some spdudiefits:

e Special regime for the operation of autonomous yetdn of energy and
cogeneration;

« Obligation of the National Grid Operator of purcimasthe electricity generated from
renewable energies;

5 DL 30/2006 of 12 June, consulted in October 201 6t#p://faolex.fao.org/docs/pdf/cvi67373.pdf
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« The remuneration for the renewable energy delivdmedhe National Grid: the
remuneration does not have to be negotiated betiveeproject developer and the
national grid operator, it is set by ARE.

Ordinance n°18/2006 of 24 Jufy

This Ordinance further regulates the Decree-Law 3032006 on electric energy production
activities. In particular, it establishes the rutesthe guarantees related to energy production
activities. The Ordinance defines the value, vglidnd beneficiaries of the afore-mentioned
guarantees.

In terms of the values of the guarantee:

e Guarantee of 1,000,000CVE per MW or fraction of powonnection, established in
the respective Establishment Licence (Number 2rtitke 15 of of the DL n. 30/2006
of 12 June);

e Guarantee of 500,000CVE per MW of fraction of atited power connection,
established according to the Number 1 of Articld' 28 the DL n. 30/2006 of 12
June.
Ordinance n°21/2006 of 28 August

The Ordinance n. 21/2006 of 2&f August sets the tariff and payment procedune fo
Independent Producers. This DL is in line with the 30/2006 of 12 June on Power
Producers Licensing.

In terms of tariffs to be paid this DL sets thdduling:

e Operation Licence Tax: 75,000CVE/MW or fractionatfributed power connection,
being at the maximum 1,000,000 CVE. The Indepen&emter Producer should do
the payment before the operation licence is dedider

e Establishment Licence Tax: 10,000CVE/MW or fractiaf attributed power
connection, being at the maximum 150,000 CVE.

« Exploration Licence Tax: 20,000CVE/MW or fractiohattributed power connection,
being at the maximum 300,000 CVE.

In terms of payment procedure, the DL states:

 DGE is the entity that charges the supra-refer@ded, and this institutions is
responsible for emitting a guide for tax charging.

» The independent power producer (the proponent)mtedemonstrate by presenting
an appropriated document that has carried outdment of these taxes.

e The charged taxes go to DGE.

" Ordinance n.18/2006, of 24th July, consulted imoBer 2010 at: http://faolex.fao.org/docs/pdf/cB84.pdf
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Decree-law n°41/2006 of 31 Jfly

This law defines provisions related to electric rggecrisis and exceptional intervention
measures to be adopted by the State. The Decreedemtifies the authorities in charge for
managing energy crises. Special attention is devtteompensation plans.

Art. 54 of Law n°4/VI1/2007 of 11 January

This law frees imports of new and modern renewadrlergy production equipment and
accessories from customs duties.

This is an article of the Cape Verde State Budghich is revised every year so that it stays
valid. This article has been included in the Caped¢ State Budget since 2007.

Decree-Law n.1/2011 of'3of January on Promotion and Incentive for the Usé
Renewable Energy

This decree law establishes the rules concerniegptomotion, incentives and access to
licence and exploration of the independent prodactf electricity using renewable energy
sources. It has the objective of promoting andntigsing the use of renewable energy in
Cape Verde. It creates several planning instrumientthe development of renewable energy
projects (Renewable Energy Master Plan and SecReakwable Energy Plan), incentives
and simplified licensing regimes (different frometlone established by the Decree-Law
n.30/2006).

At the planning level, it creates:

» The Renewable Energy Master Plan which establigteesnergy policy objectives in
term of renewable energy, goals and maximum captzibe installed in the network
by energy source;

e The Sectoral Renewable Energy Plan (PESER, “Plastoatégico Sectorial das
Energias Renovaveis”) which creates the AreasHerRevelopment of Renewable
Energy (ZSER), areas restricted for renewable gnprgjects and that allows the
exemption for conducting Environmental Impact Assesnt (EIA) of those projects
developed in those areas.

This DL also establishes a large group of incestiee renewable energy development:

« Fiscal incentives: custom duties exemptions aretlaation of taxes on the income of
renewable energy producers;

e Transparent and stable system of remuneratiorhéosale of energy produced during
a period of 15 years with payment options thatroff@earantees to sponsors, namely
the creation of the Renewable Production Credits.

e A special regime for micro-generation, with thehtigo sell the produced energy at
the same price at which the electricity is purcdased a

* Fund for the Promotion of Decentralized Rural Hiéication.

8 DL 41/2006 of 31 July, consulted in October 201:(hétp://faclex.fao.org/docs/pdf/cvi67372.pdf
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In terms of environmental licensing, this DL revietihe Environmental Impact Assessment
procedure so that it becomes similar to some Eam@ountries, in which only some large
scale renewable energy projects are subjected vodamental Impact Assessment and not
all. It also exempts of AIA the renewable energpjgcts developed in Sensitive Areas,
creating a system of Assessment of EnvironmentidcE, similar to what happens at the
European level for smaller projects in areas wabitt approval deadlines that ensures
adequate mitigation of environmental impacts.

Also, taking into to account the existing limitat®of the electricity systems and the possible
existence of multiple counter-parties interestedl@veloping renewable projects, this law
creates a open simplified bidding scheme for thecation reception capacity previewed
under the Renewable Energy Master Plan, whosetgelawriterion will be the discount rate.
In order to avoid speculation and postponementrofepts, this law establishes fees and
interim deadlines until the start of project opienat

The licensing procedure begins with the allocatbithe reception capacity, being the main
technical requirements and information necessaayed in earlier legislation (DL 30/2006,
of 12 June).

In terms of micro-generation the new Decree-Lavaig® a simplified authorisation scheme
facilitated by prior registration. The installatiof micro-generation systems only requires a
prior registration with the Energy Directorate Geth@nd a subsequent inspection to validate
their compliance with the requirements of applieatdw. In terms of decentralised rural

energy production this DL also creates a simplifiednsing scheme for the area or region
rather than per installation.

Decree-Law n° 26/2003, of 25 Augdst

The Economic Regulator Agency was created by thex[26/2003 of 25 of August, having
beginning its activities on 12 February 2004.

The Agency was created within the reforms of thearicial and infrastructure sector,

associated with the Constitution of the Repubkwjged in 1992, in which the State regulates
the market and the economic and financial actiwjtiby creating or not Independent

Administrative Authorities.

ARE is an Independent Administrative Authority tliagulates the water, energy, transport
sectors. Its mission is to provide economic efficke and the financial balance of the
regulated sectors to ensure that services of putibcest and with benefits for the society are
offered. Thus it has the function of economic ratpd, supervision and sanctioning of
breaches in the sectors in which it acts.

° ARE website, DL n. 26/2003 of 9%f August, extracted in October 2010 at:
http://www.are.cv/Downloads/DL_n_26_03_Criacao_dBREApdf
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ECOWAS Treaty’

The Economic Community of West African States (ECEBY Treaty was established in

1975 to be the sole economic community in the medior the purpose of economic

integration and the realisation of the objectivéshe African Economic Community. This

treaty was established between the following Wesicdn Member States: Benin, Burkina
Faso, Cape Verde, Cote D’lvoire, Gambia, Ghanan&ui Guinea Bissau, Liberia, Mali,

Mauritania, Niger, Nigeria, Senegal, Sierra Leone dogolese Republic. This treaty has
been revised in 1993.

This treaty aims at promoting co-operation andgra#on, leading to the establishment of an
economic union in West Africa in order to raise tiving standards of its peoples, and to
maintain and enhance economic stability, fosteati@s among Member States and
contribute to the progress and development of thieax Continent.

ECOWAS has several departments; being the Depattaidtnergy part of the Office of the
Community Infrastructure. ECOWAS Department of KEyelis responsible within the
ECOWAS Commission for providing the technical exiserin Energy and for the design and
implementation of technical projects for the regiatided by the ECOWAS President.

The department’s functions as stated in Article B&n 1 & 2 of the Revised ECOWAS
Treaty is to ensure coordination and harmonizatain Member States policies and
programmes in the field of energy, and, to this.end

i) Ensure the effective development of the regionsggnesources;

ii) Establish appropriate cooperation mechanisms witiiea to ensuring a regular
supply of hydrocarbons;

iii) Promote the development of new and renewable enpegticularly solar energy, in
the framework of the policy of diversification afwces of energy;

iv) Harmonise national energy development plans by ramgsuparticularly, the
interconnection of electricity networks;

v) Articulate a common energy policy, particularly,tive field of research, exploitation,
production and distribution

vi) Establish an adequate mechanism for the collecBetution of the energy
development problems within the Community, pargclyl those relating to:

a) Energy Exchanges among Member States
b) Shortages of skilled technicians, and
¢) Financial resources for the implementation of epg@rgjects of Member States

ECOWAS has also an Energy Protdédhat establishes a legal framework in order to
promote long-term co-operation in the energy fidldsed on complementarities and mutual
benefits, with a view to achieving increased inresit in the energy sector, and increased
energy trade in the West Africa region. This protocegulates commerce, investment
promotion and protection and states other provisiderms of energy in the Member States.

12 ECOWAS Treaty, extracted in October 2010 at:
http://www.comm.ecowas.int/sec/index.php?id=treday®=en

1 ECOWAS Energy Protocol A/P4/1/03
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The One Programme in Cape Verde / UNDAF

The Cape Verde’s One Programme objective is to miaei and make efficient use of the
joint contributions of participating Agencies tottee support Cape Verde national policies in
accelerating economic growth, promoting competigspereating productive employment
and fighting poverty.

Following the recommendations in his 2006 High-leRanel Report on Systems-Wide
Coherence, one of the UN Secretary-General wadldbreform in which all UN agencies
Deliver as One, in the attempt to become more &ffecstrategic and relevant. At the heart
of this is the idea that each UN Country Team (UN®Works together in unity while
recognizing eacg agency’s unique contribution amdrdity.

Cape Verde is one of the eight countries to pifet UN Delivering as One Reform. UN

assistance in Cape Verde is embodied in a multiyganning instrument, the UN

Development Assistance Framework (UNDAF), which2B08 became known as the One
UN Programme. The One UN Programme, initially setran from 2006 to 2010 was

extended one year to be aligned with the natiolzdrpng framework, covering now 2008 to
2011.

The One Programme, signed ithJuly 2008, aims to help Cape Verde’s Government
implement national priorities, such as those predasd the Forum that assembled the
Government, the United Nations System and Civili&@gdogether at Praia on the"3»f
October, 2007 concerning:

(i) The achievement of international developmeralgoincluding the Millennium
Development Goals (MDG) ;

(i) Successful management of the period followgngduation and
(iif) Support during the phase of post- accessiothé World Trade Organisation (WTO).

The One Programme, running from 2008 to 2011, ppgsial attention and addresses the
following cross-cutting issues: capacity developtmte fight against HIV/AIDS, gender,
communication for development and human rights.

While only six resident Agencies, Funds and Prognasi(UNDP, UNICEF, UNFPA, WFP,
FAO, WHO) have participated in the UNDAF, there emerently twenty Agencies (both
resident and non-resident), Funds and Programrkiegytpart in the One UN Programme.

The One Programme 2008-2011, together with the URRB06-2010, have been taking into
consideration the major challenges that the codatgs, particularly the management of the
post-graduation period, within the framework of gtese of post-accession to the World
Trade Organisation (WTO) as well as attaining tHe®/k by 2015, an objective of the
DECRRP IIl. The One Programme therefore responds/&myawide range of national

priorities, grouped into four thematic areas, eafcivhich is subdivided into one or several
sub-programmes. The four areas in which The OngrBmame has been acting are: (i) good
governance; (ii) Promotion of Growth and Economp@rtunities; (iii) Environmental,
Energy, Disasters, Prevention and Response; anH{iman Capital and Social Protection.

Since 2010, the UNCT with the government have beegaged in a common country
programming process for the development of the bNDAF and UNDAF Action Plan
(UNDAP or One Programme) for the cycle 2012-2016. date, priority areas (UNDAF
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Outcomes) for UN coordinated and coherent respaassupport national development
priorities identified and validated in July 201®ar

0] Poverty and hunger reduction;

(ii) Institution building, democracy and citizenship;

(i)  Reduction of disparities and inequities

(iv)  Environmental sustainability and climate changepéataon

The next steps in this joint programming exerciggude notably the definition of “Outputs”
to be produced by UN agencies and implementingnpest The UNDAP 2012-2016 is
expected to be finalized and signed by Decembet/d@thuary 2012.

The UNIDO-GEF project is clearly integrated withive current (in the Environmental,
Energy, Disaster, Prevention and Response arediamd One Programme (in the
Environmental sustainability and climate changepéatéon) and will help Cape Verde to
reduce its dependency of fossil fuels as well aggate climate change.

5.2 Institutional Framework

Stakeholders in the renewable energy sector inclymleernment bodies and para-statal
organisations, non-government organisations aratagons as well as the private sector. In
summary the key stakeholders are:

¢ The Ministry of Tourism, Industry and Energy (MTJE)

e The Ministry of Environment, Agriculture and Fislesr (MAA);

e The Ministry of Finance;

« The ECOWAS Centre for Renewable Energy and Enefiigiéhcy (ECREEE)
« Economic Regulatory Agency (ARE);

 The National Water and Electricity Company (ELECTRBARL herein called
ELECTRA);

* Renewable Energy Research Group (NER.)
Also, within the energy sector, the following orgations are operating:
e LPG companies — Shell and Enacol
e Oil companies — Shell and Enacol
e Private renewable energy companies: Electroaregtit, Martifer, Movitrom
« Non-governmental associations: NER (Renewable Frieegearch Group)
Further detail is provided below for the key playér the electricity market: MTIE, MAA,
Ministry of Finance; ECREEE, ARE and ELECTRA, anERI
Ministry of Tourism, Industry and Energy (MTIE)

The Ministry of Tourism, Industry and Energy (MT|E$ tasked with the responsibility for
establishing, implementing and monitoring innovatigconomic policies that aim Cape
Verde sustainable growth and the competitivenesiseofountry in the world.
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MTIE supervises the following institutions: ELECTR3.A, the Society of Tourism and
Integrated Development of Boavista and Maio (SDT)BKommercial Free Zone of Cape
Verde (FIC) Cape Verde Shipyards (CABNAV).

MTIE comprises the following central services fotraegy design, regulation and
implementation coordination:

e The Directorate General for Energy; (DGE);
e The Directorate General of Industry and CommerdgI(@) and;
e The Directorate General of Tourism (DGT).

In terms of services in the energy sector, MTIErésponsible for the attribution of
interconnection point’s (PIs) licenses for indepamtdoower producers.

Directorate General of Energy (DGE)

DGE is the service responsible for the definitioonception, execution and evaluation of the
energy and desalination policy, as well as forghesentation of new proposals for growth,
improvement and increased productivity and comipetiess of the energy sector.

DGE integrates the following services:
a) Conventional energy and desalinisation service;
b) Renewable energy and energy efficiency service;
c) Special Services Management Unit.

DGE also has the important role of approving enesgted projects. Specifically for this
project DGE is the national counterpart.

Ministry of Finance

The Ministry of finance has been working togethéhwhe Ministries of Environment and
Energy to mobilise financial resources to implem@nojects, thus it is an important
institution that can help renewable energy projéetget financing. The Ministry of Finance
only starts to search for project financing, after projects have been approved by DGE.

Ministry of Environment, Agriculture and Fisherie$MAA)*?

The central services of the Ministry are organiseDirectorates Generals and divided in two
groups: 1) technical support services- administeadnd planning; and 2) conception and
management services.

The Directorate of Planning, Budget and Managen®itie only service that is part of the
Technical Support - administrative and planning. hain functions are: administrative
management of the Ministry global equity, humarooeses management, general planning

12 Ministry of Environment, Agriculture and Fisherjé3.n.56/2005 of 22 of August, consulted in OctoB81.0
at: http://www.ambiente-territorio-cplp.org/pagesioverde/caboverde.pdf
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of programs and monitoring of projects, organizamd implementation of a data collection
system to allow sector development monitoring, graged financial and operation
monitoring of projects, and monitoring of coopamatamong the partners in consultation
with national authorities responsible for this area

The Directorate of Conception and Management Sesvil(DGPOG) are part of the:
Directorate General of Environment (DGA); Directer&eneral of Agriculture Forestry and
Livestock (DGASP) and Fisheries Directorate. Itnagal functions are: conception of
development programs and implementation and mangasf projects at national, regional
and local level; development of decree-law propgsahonitoring and enforcement of
policies for the sector.

MTIE is also responsible for the National Commutiaato the UNFCCC on Cape Verde
GHG emissions, mitigation and adaptation

Directorate of Environment (DGA)

The specific functions of DGA are:

« Implement the Environmental Policy, coordinate angdervise the actions necessary
to its execution, by other words, implement the PAIN(Second Plan of Action for
the Environment 2004-2014)

* Propose a share and disseminate laws, regulatiothsadministrative provisions
relating to the sector and ensure its effectivelémgntation;

» Prepare and implement the nature conservationnatstrategy;
e Collaborate in formulating policy to protect theilbberitage

e Promote participation of citizens and institutioms environmental protection,
helping to raise awareness of economic and somalpg to environmental issues;

« Protect endangered specimens, stocks and fradiltatsin order to preserve natural
resources;

< Promote and support the adoption of solutions éfitld of solid waste and liquid
waste by encouraging waste reduction, treatmentegytling;

Activities of the DGA:

e Supports the definition, implementation and evatumabf environmental policy, by
diagnosis and studies on the state of the enviratime

e Supports the definition of a policy for managing guality and for controlling
emissions to the atmosphere, with special focusudran areas and implement
measures under the regime of prevention and comifolhe air quality inside
buildings;

e Study and propose legislative measures for theegtion and improvement of
environment, notably on environmental liability ireg;

« Adopt measures for the protection of terrestriadl aguatic ecosystems threatened
with destruction;

13 PANA 11, consulted in October 2010 at: http://wvgim.cv/documentos/pana_sintese.pdf
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» Collaborate with public bodies in respect of treatand conventions signed and / or
ratified by Cape Verde, on the environment, pakidy in its implementation;

e Promotes and supports the adoption of solutiortkerfield of solid waste and liquid
waste, encouraging the reduction, treatment anglieg;

« Promote strategies for action on the applicatiorpr@vention and control of noise
pollution, with particular attention with regard udban areas;

« Organise a national system of surveillance androbat environmental quality;

« Show, every three years, a preliminary draft WRigg@er on the state of environment
in Cape Verde;

e Study and propose the adoption of forms of tectnéca financial support to
environmental protection associations;

« Encourages the development of alternative techiesoépr low-polluting nature,
including the value and use of non-conventionatgye

» Promote, support and follow the strategy to integranvironment into sectoral
policies;

« Promote and monitor initiatives within an integchtpolicy for the sector of
environment and natural resources.

Within PANA 1l, renewable energies are referrecasoone of the Cape Verde environmental
potentials that should be exploited in a sustamatdy, especially: wind, ocean and solar
resources.

Moreover PANA Il defines nine Inter-Sectoral Envimental Plans (PAIS) were prepared.
The following table shows the orientation linesath of these Plans.

Table 16: Inter-Sectoral Environmental Plans (PAIS)and their orientation (PANA II,
2004)

PAIS Global orientation

Environment and SustainableThe highest priority is to mobilize resources, 8y hydraulic
Management for Hydro Resources | infrastructure that will allowing access of the ptation to water in
sanitary and hygienic conditions and reduction @fter losses i
agriculture. Water resources protection againstupoh is also g
priority.

Environment and Public Health Priority is given poeventive measures to combat parasites Jand
infectious diseases — such as diarrheal, malarigreulosis amon
others - and management of hospital waste.

In terms of municipal waste management, the Natidtan for
Waste Management, has diagnosis the problem of eyast
management. Within the specific interventions foraste
management the following stand out: residue redogtiegislation,
location and good management of waste dumps, abk asethe
implementation of fedbility studies for reusing and recyclit

Environment and Biodiversity The priority goes tmproving the knowledge on maritime apd
terrestrial biodiversity connected to in situ biafisity valorisation
and conservation.

Biodiversity management is linked to hydro resouncanagement
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PAIS

Global orientation

agriculture modernization, livestock, promotiontbé activities tha
provide income and consequent reduction of bad calgre
practices, uncontrolled exploration of nationalowgses and minera
resources.

In terms of the maritime biodiversity the priorti@re concentratin
on improving the knowledge on the maritime speaiegeneral, with
emphasis in the endanger and endemic species atit irational
management ccoaste areas

Environment and Territory Planning

The prioritie® aoncentrated in developing priority programm
territory planning plans, Municipal Territory Plangompile &
National Registry, creation of a Territorial Infoation System
production of digital cartography, rehabilitationdamodernisation o
geodetic national grid and capacity building.

Having into account the study on Alternative Methodf
Construction to Reduce the use of Sand, it is demséssential t
carry out a feasibility study on the imported sangdply market frorm
the Africa Continent and a environmental impactdgtwon the)
extraction of sand from the sea flc

SN

Environment and Education, Capac
Building, Information and Awareness

tyrhis sector has a big environmental education progne to al

providing a sense of responsibility and actiontoa problems relate
to environment. All the PAIS and PAMs (Municipal \BEronmental
Plans) include an education, capacity building @mdironmental
commurication componer

[
education levels and to the public in general vtith objective ot

Environment and Tourism

The Government aims at ldpirgg sustainable tourism in Ca
Verde using the local available potential, guareimig a positiveg
impact on the sustainable socio-economic developmen

Several programmes are consider for this sectogh sas:
diversification of the national touristic productsailable (eco
tourism, beach and mountain tourism); developmérg system tdg
supervise touristic areas; integration of environtakconcerns in th
educational tourism programmes; and reduction efithpact of theg
touristic activities (such as waste generatiorgttrent of waste watd
etc..’

Environment and Agriculture, Forest
and Livestock

yin agriculture, particularly in rural areas, theeghmedium and lon
term priorities are associates with integrated rigmtions in
investigation and adoption of better agriculturagbices and the us
of affordable technology to solve a multitude oblems that affec
rural populations.

In this sector the search for alternatives of usiapd and othe
biomass resources is also a prio

Environment and Fisheries

resources and promotion of the quality of products.

Capacity building on fishing and related activities

Priorities are orientat@ehrds a rational management of the fisigng

Environment and
and Commerce

Industries, Ener

pyn the energy sector, the priorities are centrdlise rural
electrification through the adoption of renewahtergy technologie
(wind and solar) and the programme for domesticges to reducq
the consumption of fuel wood.

In the industry sector the priority is on the depehent studies on th

impact of the national industries in the environit
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PAIS Global orientation

In the commerce sector, the problem is central@ethe productio
of solid waste, due to the unlimited importation rain-degradabl
packages and non- refundable. Priority orientatiares revision of
the legislation and enforcement of the supervisamivities, thel
integration in the World Trade Organisation (WT®gyision and|
definition of control mechanisms for package impptommercial
cooperation and participation in the ECOW activities

As it can be seen the development of renewablegersernre a priority considered in the
PAIS, especially in the Environment and Industrigsergy and Commerce.

The DGA integrates three specific services:
1. Directorate of Legal Affairs, Inspection and Enviroental Impact Assessment,
2. Directorate of Environmental Information & Enviroemtal Quality Monitoring,
3. Directorate of the Natural Resources Managemevices;

Within the Directorate of Legal Affairs, Inspectiamd Environmental Impact Assessment,
DGA is also responsible for the AIA process in C&gede. This process is defined by the
Law n. 29/2006 of 6 of March and this law stipulates which projects are subjito AlA.

In terms of renewable energy projects the followamg subjected to AIA according to this
law:

« Dams;
e Energy production plants (wind, wave energy, geotiad).

However if the new DL on Promotion and Incentive foe Use of Renewable Energy is
approved, there is a possibility that these typgrojects are exempt from AlA.

ECOWAS Centre for Renewable Energy and Energy Effriccy (ECREEE)

ECREEE is a specialized ECOWAS Agency which actaragndependent body but within
the legal, administrative and financial framewofkE€OWAS rules and regulations. It was
founded in 2008 with the Regulation C/REG.23/11438the 61st Session of ECOWAS
Council of Ministers in Ouagadougou, Burkina Faso,November 23. In November 2009,
ECREEE was established by the ECOWAS Commissioh siipport from the Austrian

Development Cooperation (ADC), the United Nationdustrial Development Organisation
(UNIDO) and the Government of Cape Verde. The SgparAgency for International

Development Cooperation (AECID) joined the initiati and provides support to the
ECREEE project activities.

14 ECOWAS,Economic Community of West African States

15 Official Boletim, DL Law n. 29/2006 of 6 of March,extracted in October 2010 at:
http://www.sia.cv/docs/DL.pdf
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The establishment of ECREEE is a necessary resgoriS€EOWAS Member States specific
needs as highlighted in their national and regiopalicies as well as a response to
international energy and climate change decisions.

ECREEE aims to contribute to the achievement oMDESs in West Africa by providing at
least half of the people with access to moderngnservices using renewable energy and
energy efficient technologies and services. Far B@REEE goals are to:

e Lead and coordinate activities in the plan of actid the ECOWAS/UEMOA white
paper on energy access that focus on RE and ERdiegjies and services;

e Improve energy security by promoting energy effiti¢echnologies in ECOWAS
member states;

e Contribute to achievement of the MDGs in West Adrioy making available to at
least half of the people in the region, accessddem energy services using RE&EE
technologies;

- Enable the ECOWAS energy sectors to take advardgagearbon Finance and the
Clean Development Mechanism (CDM).

The ECREEE Secretariat is based in Cape VerdeptiBraia. It is headed by the Executive
Director, Mr. Mahama Kappiah, former Head of the@B&AS Energy Division for Energy
Access and Renewable Energy. Cape Verde's Govetnmevides office space and
infrastructure, including training facilities fompacity building programs facilitated by the
Centre. The Centre opened in the 6 July 2010.

The Centre igoverned by an Executive Board (EB) and a Techi@cahmittee (TC), which
are responsible for the high decisions making aahrtical guidance, respectively. The
following table shows the committees stakeholders.

Table 17: ECREEE Governance Structure: Executive Bard and Technical
Committee'®

Objective/Functions Stakeholders

Executive Board | Highest decision making body. Meets on| Representative of the ECOWAS
(EB) yearly basis to provide strategic guidance ar@bmmission (Chair)
Eréproye the work plan and progress reports.’T%(eecutive Director of ECREEE

will also oversee the management an
operations of ECREEE. The EB is chaired blyRotating representative of the ECOWAS
representative from the ECOWAS CommissigrEnergy Ministers

UNIDO representative
Expert from each contributing donor

Renewable Energy/Energy Efficiengy
expert from the ECOWAS regi

Technical Responsible  for providing the technigaExecutive Director of ECREEE (Chair)
Committee (TC) gu|dan_ce for E_CREEE. The TC has the rolg epresentative  of the ECOWA
reviewing major technical documents & ommission

reports for submission to the EB. The TC is glso

responsible for technical review of projects tc| Rotating technical expert from ECOWAS

=]
2]

16 ECREEE webpage, consulted in October 2010 at/kvitpw.ecreee.org/
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Objective/Functions Stakeholders

be funded by ECREEE resources and| Member States
recommending their approval by the EB. T|

h . _—
TC meets twice a year. ﬁepresentatwe from each contributihg

donor
Professional staff of the Centre

Expert of energy associations pr
enterprises in the region
Representative of energy related cpvil
societ

In terms of activities, ECREEE support activitiegldries to mobilize funds for the creation
of regional renewable energy and energy efficiemeykets. To address the challenges and
barriers to market penetration of RE and EE tedbgiek, five thematic programmes are
proposed to be carried out by the Centre:

e Tailored Policy Frameworks and Quality Standards

» Facilitate Capacity building

* Advocacy, Awareness Raising, Knowledge ManagemahiNetworking

« Implementation of Renewable Energy Programs anpg&tso

« Implementation of Energy Efficiency Programs andj&usts
The actions of each one of the referred programareekighlighted in the table below.
Table 18: ECREEE Thematic programmes: objectives ahactions

SCORSES  UMENELD Objectives/Actions

Programme
Providing support for national bodies that are oesjble for prioritizing, plannin
and establishing appropriate policy and regulafoayneworks to ensure affordatje
access to energy, energy efficiency and renewatglegg technologies and services|

. .| Stimulate private sector in development and impletatéon of RE&EE technologiep

Tailored Policy : . . .
and services projects in ECOWAS region.

Frameworks andg

Quality Standards Set up a firm and realistic RE&EE portfolio stardiaboth for the member states gnd
the ECOWAS region. There is the need to put inglaational and regional policig
that require certain percentages of annual elégtrand thermal energy use to pe
covered by renewable energy sources. The intragtuadf regional and nation
RE&EE quality technology standards will be facii@d by the Centr

n

Develop technical skills for the introduction of &EE technologies. There remaind a
continuing shortage of qualified personnel in tHe&RE markets of the ECOWA$
region, in both the public and private sectors.hhécal knowledge is needed to bufld
a critical mass of policy analysts, economic maragad engineers who will be alfle
Facilitate Capacity to manage all aspects of RE&EE technologies andcsasr development in the regior.

building Human, institutional and corporate capacity buigdin RE&EE is therefore required
for the realization and sustenance of the goalsabjectives of the Centre. This
also required to sustain the scientific, enginegend technical skills relevant for t
design, development, fabrication, installation amdaintenance of RE&EE
technologies

@ »
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ECREEE Thematic
Programme

Objectives/Actions

Advocacy, Awareness
Raising, Knowledge
Management and
Networking

Information dissemination on RE&EE resources, tetbgy availability, benefits an

!

opportunities to the general public — directed $ers as well as investors. The Cerftre

will make use of advocacy and public awarenessesfies in this regard.

Implementation of
Renewable Energy
Programs and Project

Develop and implement concrete RE programs ancegojthat seek to create f]
necessary policy, regulatory and investment enu@mt at national and region|
levels. These activities will take into account thiferent energy needs and realitie
urban and rural areas in West Africa.

The Centre, in collaboration with private companie identify ways of financing
renewable energy projects in urban and rural ar€adored financing scheme
models (e.g. feed in tariffs) and tools (e.g. fooject appraisal) will be developed
ensure that RE technologies and services are mavim the consumer (including tl
very poor) at affordable prices and that the nasoemewable industry continues
grow and remain sustainable. In this regard thetr€ewill also facilitate thg
development and implementation of innovative conuiaérand non-commercial R
demonstration projects with good potential for gplsg. For such projects ECREH
will try to mobilize additional carbon funds (e §DM) and co-funding (grants ar
loans) from bilaterl and multilateral donor

he
hl
of

3

o O

o

Implementation of
Energy Efficiency
Programs and Project

Develop and implement programs and projects toudéite and promote the use
energy-efficient appliances and practices: eneagyng technology in industrie
urban and rural households, commercial and puhlitdings and energy efficie
transport systems and paths - in order to reduegggnconsumption, reduce tl
emission of green house gases and reduce enetgyfaosonsumers.

Products under this program shall include applicatif compact fluorescent lamg
and the development of standards for refrigeratmnsl air conditioners. Othd
activities that will be implemented include:

« Develop pilot projects in selected locations in BE&S Member States {
demonstrate the savings and benefits from the dsenergy efficient

equipment in urban and rural areas;

Create a platform for knowledge exchange and shafiexperiences amor
Member States and develop a capacity building aaitihg program fol
representatives of the region in the field of EEd aBemand Sidg
Management (DSM);

=2

Develop regional appliance efficiency standards esuipment labelling

The main target groups of ECREEE activities, progrees and projects are: policy makers in
energy and related sectors; energy service conganidicy makers; the private sector such
as small and medium enterprises (SMESs), entrepreneguipment manufacturers, project
developers financing institutions; national indtdns charged with promoting renewable
energy and energy efficiency; research institutiamsversities, private sector, civil society
organizations; national standards organizationsimpart control outfits; and ultimately, the

greater population of the ECOWAS region.

In terms of programmes, ECREEE will be the mainlementing agency of the UNIDO
USD 150 million programme that will focus on theeggy access agenda and energy
efficiency in key sectors of the economy.
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Economic Regulatory Agency (ARE)

ARE was constituted by the DL n. 26/2003 of'2§ August’ and began its activities on 12
February 2004. The Agency was created within tfiermes of the finance and infrastructure
sectors, associated with the Constitution of thpuRéc (reviewed in 1992), according to
which is the competence of the State to regulage ntfarket, the finance and economic
activity, and that it may create Independent Adstiaitive Authorities to help to do that.

Since its creation, a ARE has had an active rotbiwiCape Verde, not only by regulating the
sectors under its jurisdiction but as well by prémg lectures on Consumer Rights,
international conferences and by signing coopanatiemorandums with similar institutions,
such as CEDIPRE - Centre for Public Law and Reguabf Coimbra’s University, the
Graduate Course in Public Regulation and Compatitieith the participation of experts
from other national regulatory agencies.

ARE’s main goal is to promote economic efficienaydamaintain the financing balance
within the sectors for which it is responsible fenergy -electricity and fuels-, water and
wastewater, Urban collective transports and maeitbollective transports), thus to assure the
offer of public interest services that will bendfie society.

This body is also responsible for setting up thiegsr at which electricity from renewable
energy projects is bough by the national grid al agefor regulating electricity tariffs. The
DL n.27/2003 of 2% of August® states the responsibilities and competencies & AR

Responsibilities:

* Regulate the access to the activities in the sedtowhich it acts: energy (electricity and
fuels), water and wastewater, urban collective gpants and maritime collective
transports;

» Ensure the existence of conditions that meet efiiity, the demand of services in the
regulated sectors;

» Protect the financial-economic balance of servicwigers regulated by it;

* Provide the holders of concessions, operating $iegror other agreements the existence
of conditions enabling them to fulfill their obliians under those instruments;

« Ensure, on regulated activities serving the publierest, the relevant public service
obligations and universal service obligations;

» Protect the rights and interests of consumersrindef tariffs and quality of service;

» Ensure the impartiality of regulation and transpayeof commercial relations between
the operators of regulated sectors and between dneinthe consumers;

* Ensure the implementation and enforcement of lawd eegulations applicable to
regulated sectors, as well as compliance by theatgs of the provisions of their
securities for conducting activities or contracts;

7 ARE website, DL n. 26/2003 of 9%f August, extracted in October 2010 at:
http://www.are.cv/Downloads/DL_n_26_03_Criacao_dBEApdf

18 ARE website, DL n.27/2003 of #3f August, extracted in October 2010 at:
http://www.are.cv/Downloads/DL_n_27_03_Estatuto ARE.pdf
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» Coordinating with the competent authority the agtion of the law of competition in
regulated sectors;

« Contribute to the gradual improvement in econonunditions in the regulated sectors,
including fostering, adoption of practices thatrpate the efficient use of assets;

« Promote consumer information and clarification, doordination with the relevant
authorities

Competencies:

» Competencies in relation to public service conaessi It's ARE competency prior to
Government approval, the emission of an opinion, in

» Granting of concessions in the sectors in whictis and draft terms of reference and the
respective concession contracts;

» Authorization of sale, disposal or encumbranceonfcessions;

« The termination or modification of the concessiamtcacts, and the possible seizure or
surrender of the concession.

» Competencies on tariff prices: It's ARE competemcierms of tariff prices:
» Define tariffs and prices consistent with the lamsl regulations;
» Ensure compliance with pricing rules establisheth@nconcession contracts and licenses;

» Set the analytical cost accounting rules appragdiab the accounting separation of
regulated activities;

* Proceed with the adoption and revision of the ftarif
» Competencies on the operators' business relatpnshi

e The business relationship between regulated emtdigd consumers, is processed in
accordance with the laws applicable to regulatedosg, as well as the bases of their
contracts and concessions and licenses.

* In the framework of the preceding paragraph, iIARE responsibility to approve the
regulation of commercial relations as well as byr@views.

» Regulated entities may submit proposals to the A®REevision of the regulation.
* Regulatory competencies: for a proper exercisesddtivities its ARE competence to:

* Make regulations deemed necessary for the enforteofdaws relating to the sectors
that regulates;

» Approve regulations relating to its internal orgaation and functioning.
e lts are competency to:

o0 Prosecute and punish violations of the laws andigidtrative regulations which
ARE is responsible for implementation and supeovisas well as those resulting
from compliance with its own determinations;

o Propose to the Government to implement the sarefoovided in the concession
contracts or licenses in, as well as the punctdrevidlations of laws and
regulations whose implementation or supervisionfihdtem;
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0 Aware the competent organizations the infringemeitaules that ARE became
aware in performing their duties;

o Aware the competent authorities of other offendest tit became aware in
performing their duties.

0 The sanction procedures respect the principle afihg of interested parties, the
adversarial and other principles of law on admiaiste procedure and, where
appropriate, the system of contraindications.

* Advisory competency:

o Without prejudice of ARE’s competencies in relatidn public service
concessions, ARE should emit opinions on all matgthin its sphere of specific
assignments that are submitted by the NationalAbseor the Government.

0 AER is also responsible for formulating suggestifoishe creation or revision of
regulatory framework in the sectors under its fidgon.

ELECTRA, SARL

ELECTRA, SARL (herein called ELECTRA), created i @f April of 1982, by the DL
n° 37/82, is a company which aims at the produdiuth distribution of electricity throughout
the territory of Cape Verde. ELECTRA is owned bg thovernment of Cape Verde (63% of
the social capital), the Municipalities (9% of teecial capital) and by the INSP (Social
Security National Institute) (with 27%).

ELECTRA'’s mission is to provide electricity and watelated services, which add value and
comfort, contributing to the development of Capedée Nowadays it has a current electricity
coverage rate of 75%, as well as the respons@slitif producing and distributing drinking

water in S. Vicente, Sal, city of Praia in Santiagda Sal-Rei in Boavista, with a coverage
rate of 50%, and for the collection, treatment seube of wastewater in the city of Praia.

With Headquarters and Service Centres in the ¢itMiadelo, located on St. Vicente island,
and about 695 employees, the company carries andsssthrough nine operating units of
production and distribution: two on the island eh8ago and one in each of the other islands
(having in some islands more than one productian phd distribution services).

ELECTRA, as part of its privatization process iiva; managing five autonomous business:

Three businesses are managed on the basis of assamt contract signed between the
company and the Government, which has the stadtibg of 18.01.2000, valid for a period of
thirty-six years. In this three business Electrts as concessionaire of public services, are,
namely in:

e Transport and distribution of electricity throughoilne national territory, on an
exclusive basis;

e Transport and distribution of water in S. VicenBal, Boavista and in Praia, on an
exclusive basis;

* Wastewater collection and treatment for reuse &aPon an exclusive basis.

« Two businesses are subject to licensing by the Bovent, which is valid for thirty
years, starting in 18.01.2000, namely:
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e Production of electricity throughout the country;
* Production of desalinated water, in S. Vicente, Bahvista and Praia.

ELECTRA's energy production is based in fossil faptl diesel thermal generation and wind
power. As already referred above, in the end of92BQECTRA was operating 18 diesel
power plants of different capacities and three wWardhs.

Renewable Energy Research Group (NER, Nucleo desbtigacdo em Energias
Renovaveis)

NER is a non-profit association which aims to depeind promote the use and benefits of
renewable and non-conventional energy in Cape Veift®ugh the optimization of its
performance and reduction of costs.

To achieve this aim NER is studying all these systand adapting those to the reality in the
country. NER also promotes the efficient use ofrgyneesources, contributing to sustainable
development and the environmental protection.

NER intends to become a meeting point structurgedple in general, but mainly of
technicians from different fields (lawyers, archite biologists, political scientists,
economists, engineers, physicists, administratneghematicians, physicians, psychologists,
sociologists, etc.) in the country that are worrggbut energy and environmental issues,
particularly with reducing dependence on fossil§u@hus this Association shall developed
any activity that contributes to achieve the statiejgctives, includiny’:

* Investigate the adaptability to Cape Verde of #ehhologies available that allow the
use of renewable energy in housing, industrial smdist facilities, networks of
electricity and other energy users;

< Develop and disseminate pilot projects, which cdaddused in similar facilities;

» Raise awareness among the general public, paricsighools, on renewable energy
technologies with economic benefits in Cape Verdewell in the conventional
technology solutions that best fit, for its econoradvantages, the reality of Cape
Verde, and on the set technologies that allow gneegworks stability;

e Contribute to the definition, and eventually to figplementation of a sustainable
energy policy;

e To stimulate programs and projects in renewablegynand energy efficiency, to
contribute to sustainable development and envirotah@rotection;

e Base interventions, taking into account the need aofunctioning network that
promotes the collaboration of all stakeholdersha energy sector (especially the
Government and its agencies on energy and envinotainarea, the regulator of the
energy sector, universities, industry and other-governmental organizations and
civil society in general), considering the complekerrelationship between energy
and environment and also the technological, econosacial and renewable energy
development and utilization;

e Streamline processes for improving the energy savimuildings;

19 NER website, consulted in October 2010 at: httpuit.ner.org.cv
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« Promote the development of energy-using equipmertity benchmarks in the
market;

e compile information and conduct studies on the Hgpraent of applicable
technologies;

< Disseminate the results of studies and analysi$,aflninformation likely to develop
the analytical capacity in renewable energy, enefficiency and environmental
protection;

« Promote, with their associates and colleagues,ingsetsectoral meetings, seminars
and other activities as appropriate , as well agpemte in activities helpful to the
improvement of access to energy, water and wastntent, which are likely to
contribute to improving the quality of life in conumities and to protect the
environment;

« Provide advisory services in energy and environment

e Perform any other duty that comes in line with N&#ectives and is allowed by law.

6 BASELINE PROJECTION OF GREEN HOUSE GASES

The First National Communication to the UNFCE@rovides a baseline for greenhouse
gases (GHG) in Cape Verde as well as potentiabatibn scenarios. The Second National
Communication is currently being prepared and isyet available; thus the detail on GHG
emissions presented in this section reflects tisellte of the Cape Verde First National
Communication to the UNFCCC (base year 1995).

According to the First National Communication (FN®)1995 Cape Verde emitted 330,901
liquid tonnes of C@equivalent (tC@e) of which carbon dioxide emissions (§@ccounted
for approximately 74% of this total. The followintgble shows the Greenhouse Gas (GHG)
emissions per sector in 1995.

Table 19: GHG emissions per sector - 1985

Emissions (Gg) CO, CHy4 CO N2O NOyx tCO.e %
Fossil fuels 217.730 0.009 0574 00d6 0723 219.8F 66.45
Biomass* 47.383 0.391 4107 0.008  0.07p 37990 @als
Agriculture 1.817 0.004 39.419 11.91
Solid residues and 1.465 0.010 33.689 10.1
wastewate

Emissions Tota 245.103 3.682 4.681 0.023 0.799 330.90 1o

*Liquid emissions= biomass burning- GGapture

20 First National Communication of Cape Verde to theited Nations Framework Convention on Climate
Change, extracted in October 2010 at: www.unfcen.co

! pid
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The emissions from fossil fuels were responsible6®45% of the total emissions in Cape
Verde, while agriculture, biomass and solid ressd# wastewater were responsible,
respectively, for 11.91%, 11.46% and 10.18%. Thgimrof CH, was mainly from the
agricultural sector and livestock, while the origihN,O emissions is from solid waste and
wastewater.

The origin of emissions from energy sources in 189/ainly from fossil fuels (65%) and
fuel wood and biomass (35%). The origin of Qidsults from the consumption of fuelwood
and biomass (98%), while the origin of®lemissions lies in the consumption of fossil fuels
(67%) (Table 20)

Table 20: GHG emissions from energy sources in Capéerde (19952

Emissions *CO, *CHy4 CO *N 20 NOyx COze %

Fossil fuels (Gg) 217.73 0.009 0.574 0.006 0.733 9.gm 65

Biomass (Gg) 106.87 0.391 4.107] 0.003 0.0716 117.402 35
324.60 0.4 4.681 0.009 0.799 337.289 10p

Emissions Total (Gg)

Emissions per

inhabitant (kg/hat 840.54 1.036 12.12 0.023 2.07 873.3

* CO.e = CO+24.5CH;+320N,0 for an integration time of 100 years (IPCC 1994)
Cape Verde population in 1995 was evaluatedif, B35 inhabitants.

The analysis of emissions originated from the comstion of fossil fuels except G&hows
that the transport sector contributed 74% of,@hhissions and 91% of,® emissions.

Table 21: GHG emissions from fossil fuel consumptio(except CQ): 1995

o CcO CH4 N20O NOXx

Activity

Ton % Ton % Ton % Ton %
Thermal 14.12 2.5 0.028 0.3 0.565 9.3 64.01 8.85
Power Plantg
&
Desalination NA NA NA NA NA NA NA
Plants
Transport 553.762 96.5 6.369 73.6 5.528 907 @357 88
Agriculture/ 5.852 1 2.251 26 22.96 3.15]
Residentie
Total 573.7% 10C 8.64¢ 10C 6.09: 10C 722.7: 10C

For the reduction of GHG the FNC indicates thedfwlhg general policies and measures to
be adopted:

22 |bid
2 |bid
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Strengthening international cooperation in settommmon goals to improve the
environment at the global level, both in respe&brimation exchange, as in science
and in the transference of technology.

For sustainable development:

0 Strengthen the institutional capacity to ensure tinaity of operations
implementation and transference of technology &mdw how".

0 Increase public awareness, by training programsrdodnation.

The general sustainable development policy shoaid hwo components for which
financial resources should be made available:

o0 support for the definition of policies and strategi
o0 support and facilitation of national technical czipa

For the energy sector the FNC indicates the ndgessistrengthening actions in the
following four main areas: energy and environmeptdicy and planning; rural and
suburban electrification; rational use and managene energy; and energy
efficiency in the use of firewood and biomass.

In terms of energy policy, FNC highlights the nesigsof re-orientating the energy
policy to achieve a more efficient energy syster.tflis effect Cape Verde should
ensure the technical and financial support necgdsaachieve the following main
goals:

The development of a strategy of energy managemuetitthe establishment of an
institution for promoting energy framed in an ogEonomy;

A more thorough study of the National Mitigation Energy and Environment
components;

Legislation and regulation of a financing plan fioe conservation of energy;
The implementation of the Framework Law for the Bo®ector and its regulation;
The implementation of the Framework Law for Oil ®e@nd its regulation, and

Establishment of favourable conditions for develepmand donor investment
awareness.

In terms of projection scenarios the FNC considdwed for the energy sector: a
baseline scenario (business as usual: zero peostrat RE) and an alternative
scenario with a strong participation of renewabiergy within the energy economy
(30% of renewable energy penetration from 1995-284@ from 2010 -2020). The
following tables summarise the results of the miges for the two scenarios
considered (Table 23) as well as the assumptiodsrieach scenario (Table 22).

Table 22: Assumptions considered in the Cape VerdeNC emission projectiong*

FNC Scenarios Assumptions
BAU Scenario « 0% increase in the penetration of renewable enéngyhe electricity
 |bid
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FNC Scenarios Assumptions

production
e Continued consumption of the specific fuel per kith1995;

» During the period 1995-2010: the production of &leity based in fossi
fuels increases 4.6 times thus corresponding tmenease in emissions
CO2 and other pollutants;

e During the period 2010-2020: the production of &leity based in fossi
fuels increases 2.29 times with serious conseqgerfoe the globa
environment at regional and local lev

=

* 30% penetration of renewable in the power generatistem during 1994
2010 (24% wind and 6% solar power);

e 30% penetration of renewable energy (23.2%+5.8%arselind) with
corresponding reduction of emissions and powert@élents.

» Strong response in the field of energy conservagspecially in the use ¢f
exhaust gas for production of desalinated watecd@ production.

¢ Introduction of an economic policy for energy magragnt in the industrigl
and domestic sectors aiming at more rational useerargy and mor
efficient equipment.

Alternative Scenario
* Reduction of the fuel consumption for electricitsoguction will be a ke

objective for a saving and power management camp&uge of the goal
will be to pass a specific consumption between 228 247 grams of fuql
per kWh to about 210 grams / kWh.

e Considers a mixed solution energy renewable (plditne panels and smgl
wind turbines) for lighting, door-radio and telguis, the rational use df
butane gas (refrigerators + kitchen) and firewooddfficient furnaces, fo|
the small and isolated communities (about 15% ef gbpulation of Cap¢
Verde), that remain outside the conventional systefm production,
transmissin and distribution of electricit

Table 23: Emission projections FNG®

BAU scenaric Alternative scenaric

tco2e

199t 201¢ 202( 199¢ 201( 202(
Electricity 67,213 308,359 705,149 67,213 93,505 205,149
productior
Domestic Sectof 55 449 71,940 138,299 33,048 71,940 138,290
(oil products
Domestic  Secto
(fuelwood &| 93232 107,987 107,987 93,2321 107,9871 107,9971
biomass
Transports 130,584 838,013 4224543 1305842  838,0| 4,224,5432
Desalinization 19,916 19,916 19,916 19,914 19,015 9,916
Total Emissions 343,933 1,439.32 5,665,875 343,9931,252,523 | 4,990,327
%5 |bid
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BAU scenario Alternative scenario
tCO2e
1995 | 2010 | 2020 1995 2010 2020
Emission Reductions 0 186,805 675,518
Notes:

1 With the introduction of more efficient homes,siteixpected a decrease in consumption of about 20% o
firewood. However, increasing population and copasding increase in demand can offset this decline.

2 A 10% decrease in consumption of fossil fuels énttensport sector is expected for the period 22020
with the implementation of a program to improve rggeefficiency in maritime and land transport figet
rationalization of urban and interurban transpomé the introduction of low power consumption minshn
urban circuits.

Under the BAU scenario, the continued consumptidiossil fuels as per 1995 will cause the
emission of 1439ktonCfin 2010, corresponding to an increase of 4.2 ticwapared to
the base year (344 ktonG& For 2020, the total emission in tones of &quivalent would
be 3.94 times that of the year 2010.

In the alternative scenario, reductions of appratety 30% of GHG emissions from the
electricity generation sector power together wifhfolin the transport sector, leads to a
decrease of 13% on the global emissions in 201hisnscenario, compared to the same year
of the BAU. In the year 2020 of the alternativerso@ global emissions are expected to be
12% lower than those of base scenario.
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7 OPPORTUNITIES FOR RENEWABLE ENERGY

It is clear that neither conventional energy sosimer RE can solve the problems of rural and
urban energy development on their own in Cape VeFd® the foreseeable future, it will not
be possible to supply the rural areas with oil od gpower in large enough quantities to
support the desired economic growth. This meansareased reliance on local energy
sources and therefore renewable energy sources, iAlthe longer term, RE can be seen as a
promising and, indeed, necessary compliment imgt®nal energy mix.

Cape Verde has a good renewable energy resourogveraht with ample sunshine and good
and reliable wind resource. At the moment thereisineo study of the Renewable Energy
Resource Potential in Cape Verde. Specific studiasanalysis were mainly carried out on
wind and solar. MARTIFER is conducting a study e tenewable energy potential in 5
islands of Cape Verde, namely: Santiago, Sao Véce®al, Santo Antdo and Fogo, of which
some of the results were used in the followingisast Within its studies besides the wind
and solar potential, MARTIFER is also analysingltigdro, geothermal and ocean potential.

7.1 Biomass resource and opportunity

Due to the existing climatic conditions, the statmsl future potential of biomass energy in
Cape Verde is very low. 40% of the food in Cape déeis imported. However some
opportunities may exist using municipal solid weestel for biodiesel production.

Municipal Solid waste

The main municipal wastes in Cape Verde are vaolids and liquids from household and
human waste. Municipal solid waste can be inciteerdo produce energy or anaerobically
digested

Biodiesel

Jatropha Curkas has been in second half of 19tHimmdhalf of 20th centuries an important
basis of the economy of Cape Verde and it has bedaly used in Africa and Asia for
biodiesel production.

In the last two years external financing for th@ansion of Jatropha Curkas cultivation has
been provided and some companies have alreadydoeated to export the seeds, and other
are foreseeing to export the oil extracted fromdseélowever up until now, no project has
been announced to produce biodiesel in Cape VBiddiesel production in Cape Verde will
help to reduce imported diesel oil, in the midele (according to NER it can help to reduce
at least in 5%, the 80 000 tones/y8ar

7.2  Wind resource and opportunity

Cape Verde has a huge wind power potential, eveBotavento islands were the average
wind speeds are lower than in Barlavento island@mdWower utilisation is an obvious

% NER
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option for the Cape Verde islands, situated in Nugth-West Passage belt with excellent
wind resources and with high dependency of impodiedel fuel for power generation. The
average wind speed in Cape Verde is more than 6ms,it has been one of the rare
ECOWAS countries with an annual high and intergspiatential for wind energy.

The most significant example of the country’'s wimkrgy potential is S. Vicente, were the
installed 3 x 300kW wind turbines have generatedmmual average electricity of 3,912,071
kWh between 1995 and 2008 (Figure 3), meaningtheatitilisation of the installed capacity
is of 4,340h/yearin 1997, rising to 5500 h/year.rdtver, the dominant wind direction is
almost constant

kwh
5.000.000 T T J
4.500.000 —
4.,000.000
3.500.000 1 —
3.000.000
2.500.000
1 Pargue Il (kWh)
2.000.000
-ILPa que Ij(kWh)
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Figure 3: Energy produced in S&o Vicent&d

Within the Wind Power Extension Project I, wind nclitions have been thoroughly
measured and logged during the period 2001 to 20€4e three existing wind farm sites — S.
Filipe at Santiago, S. Pedro at S&o Vicente anch&ed at Sal, and in addition at a proposed
new site located in Flamengo at S&o Vicente. THewiiing figure shows the monthly
variation of wind speed at 31m in Flamengo, Filiped Palmeira collected between
November 2001 and October 2002. As it can be sdeghawind period is registered from
January to June and a relative low wind period fduty to December.

2T NER, xxx presentation 6
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Figure 4: Monthly variation of wind speed at 31nf®

This study has conducted to the development by &@mbeS.A. for four wind farm projects
in Santiago, Sal, Sdo Vicente and Boavista. Thigept requested in March 2010 for
development support to ADB (specification of thijpct can be found in Section 4 and in
Section 8).

Cape Verde has been exploiting wind energy mainy électricity production and
desalination since 1995. This proves that the ewmimgootential for this resource is
substantial.

7.3 Solar resource and opportunity

Like the wind resource potential, solar energy po& in Cape Verde is very high. Cape
Verde has one of the highest solar irradiationhef ECOWAS countries; of 6kWhffday.
The following graphs shown in Figure 5, taken fr&td/Joint Research Centre/Institute for
Energy/Renewable Energy Unit site, give us the alafeal-sky irradiance, the diffuse
irradiance and the global clear-sky irradiance ifmMn a fixed plan oriented to an azimuth
of 0° and an inclination to horizontal of 16 degraeS. Vicente.

% Riso DTU, Simple wind-diesel concept with high @ipenetration in Cape Verde, 2009
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Figure 5: Graphs on the global real-sky irradiance the diffuse irradiance and the global
clear-sky irradiance in S&o Vicenté’®

29 NER, Presentation on the International SimposyéiRemewable Energy and Economic Competitivity,
Mindelo May 2010, consulted in October 2010 afp #tvww.ner.org.cv/root/simpo/3.%20RuiP-
Apresenta%C3%A7%C3%A30%20Symposium%203.pdf
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The graphics were taken for the twelve months efysar and it can be seen that, at noon, the
real-sky irradiance (blue curve) never drops bes®@ W/nf.

MARTIFER is conducting a study on the renewablergn@otential in five islands of Cape

Verde, namely: Santiago, S&o Vicente, Sal, Santtid\and Fogo. In this study the solar
power potential shown in Table 24 was identifiedisTestimative was carried out taking into
consideration: topography (areas with slopes lothamn 3% + areas bigger than 1ha),
planning constraints (EROTs/PDM); proximity to tk&ectricity grid (maximum distance

considered =1000m) and accessibility (roads).

Table 24: PV solar potential in Santiago, Sao Vicda, Sal, Santo Antdo and Fog38

Island Number of Areas Identified PV solar potential (MW)
Santiago 160 620.15

Sé&o Vicent 90 726.3!

Sal 53 660.50

Santo Antio 12 10.40

Fogo 3 9.45

In this study the PV potential associated with@ifi power systems for isolated populations
was not considered, and thus there is still a iRM@otential to be realised with this type of
smaller systems. Due to the high solar energy piateaccording to the NER presentation at
the International Symposium of May 2010, it is imded to provide 2% of the total energy
consumption by 2010. There is a huge solar pakrethd thus a good opportunity in Cape
Verde to use solar resource for: grid connectedgrid solar energy generation, solar thermal
and microgeneration.

In terms of micro-generation using solar renewaergy technologies, MARTIFER has
already listed thirty buildings in Cape Verde inigéh PV systems can be installed. Also
micro-generation in the tourism sector (for exampistallation of solar water heaters and
PV systems in hotels) shows a potential good oppdyt due to Cape Verde's bet on the
expansion of this sector.

Photovoltaics

PV can be utilised anywhere in Cape Verde. Theodppities include large PV plants
(>MW), to diesel — PV hybrid systems to solar hosgstems and small systems for social
uses. Where PV is used on a grid it can offsetifidgnt quantities of fossil fuel and for off-
grid areas it can provide electricity where it ® ®conomic to extend the grid or to build
mini-grids. PV can be used for health centres, aslshocommunity centres and
telecommunications as well as for homes (solar heyséems). A good opportunity for the
use of PV exists for the isolated grids run by EIR& which currently run on diesel. These
grids currently do not run 24 hours because ofhtigh costs of fuel, installing PV power

30 MARTIFER, July 2010 Progress Report: Cape VerdarV projects

Annex F6 64



7z

Promoting market based development of small to medim scale renewable energy 6/15@"
systems in Cape Verde =g

=

GEF

plants at these locations could reduce the runcisgs of these grids, and allow expansion of
the system to run for 24 hours a day.

Up to now there are several successful PV-baselitappns for water pumping, lighting and
telecommunication systems and big PV projects aiegbdeveloped by MARTIFER in Sal
(2.5MW) and Santiago (5MW) Islands.

Solar Water Heating.

The opportunity for solar water heating is at evirgation where there is a need for hot
water. In particular this includes the hotel seetbere they currently either use electricity or
fuel oil boilers to produce hot water. Householdtems can be used where there is a
domestic demand and solar water heating could bhisaused as pre-heating for more
industrial processes that require hot water.

7.4 Hydro Power

MARTIFIER plans to carry out a study of the hydesource potential in Cape Verde. This
study will study the hydro (fluvial and marine) potial for pump storage and mini-hydro
potential in the country.

The studies carried out at the moment by MARTIEER to hydro pump storage have
revealed that most of the islands do not have dluvydro potential. However Santiago and
S&o Vicente islands revealed a lot of potentiabeiased with hydro pump storage, which are
the island with higher energy consumption:

* S&o Vicente — the potential in this island can bly achieved through marine water
pumping, due to the uncertainties of natural fjliof the dam for hydro electric and
pump storage generation;

e Santiago — this island shows fluvial and ocean ppotpntial.

Within the MARTIFER study the hydro pumping progchowed on the following table
have been identified:

Table 25: Hydro pump projects’

Island Location Typ_e S Capacity (MW) Autonomy (hours)
project
) Scenario I: 25 Scenario I: 19
S&o Gongcalo Fluvial pump ) )
Scenario Il: 50 Scenario Il: 14
Santiago
Scenario I: 25 Scenario I: 20
Mato Grosso Fluvial pump
Scenario lI: 5 Scenario lI: 1
Scenario I: 8 Scenario I: 22
Sao Vicente Monte de Goa Marine pump
Scenario II: 15 Scenario II: 20

%1 MARTIFER, Renewable Energy Plan for Cape Verdedidgower and the Hydro Potential in Cape Verde,

June 2010

32 MARTIFER, Pump projects — Preliminary Document fascussion, July 2010
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MARTIFER is also going to study the potential im&aAnt&o that although it does not have
an energy consumption that will make a hydro puneopage solution economically viable,
due to its proximately to S&o Vicente, it can beeanviable solution if the Santo Antdo and
Sao Vicente electric system become connected thrsugmarine cables. Santo Antdo has
fluvial potential.

Mini-hydro resource analysis was supposed to stajtily this year. Up until now there are
no results of this. However several studies doioonfocal climates on some areas such as
Brava and Fogo are responsible by significant nessuof hydropower as well.

7.5 Geothermal Power

A study is planned to be carried out by MARTIFERthe geothermal potential in the S&o
Vicente, Santo Antdo and Fogo Islands. These weeeidlands analysed due to recent
volcanic activity registered there.

7.6 Ocean Power

Due to its geographical position Cape Verde is dgbto have a high ocean power potential
still to be exploited. The energy carried by théaAtic Ocean waves is very large; typical
mean values are between 20 — 70 kW/m of wave frohtshoreline of 1km would thus
receive 20 — 70 MW which, converted to electric powith an efficiency of 50%, would
produce 10 — 35 MW. Wave energy resources aregheny unevenly distributed. At the
moment there are no studies available on the oegwngy potential in Cape Verde.
MARTIFER as part of its Energy Plan for Cape Veigistudying this potential.

7.7 Other Opportunities

Passive Cooling

Buildings can be designed so that the heat of threisduces convection currents which

draws cool air into the building and so reduce itheide temperature. In Cape Verde,
radiative cooling could be incorporated into builgh by using “no heat” aluminium sheet

roofing. This special type of aluminium sheeteets most of its heat into the atmosphere
and not into the building. During the rainy seasdrthe year, desiccant cooling could be
useful. Moisture absorbing materials such as sattpnut husk or charcoal are used. The
growing and watering of plants, trees, grasses,vétbalso assist in the cooling of nearby

buildings. This will help to reduce the huge diettty demand of air conditioners in the

country.
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8 EXPERIENCE OF RENEWABLE ENERGY TECHNOLOGY IN CV

8.1 Biomass
There is no experience in Cape Verde on biomasstdagies.
8.2 Wind

Cape Verde has a long relationship with wind powéind power production has been under
analysis since 1995. More recently wind pumps fatewcapture were, and still are, used and
these are very important in agriculture, maini\Biarlavento islands. In S. Vicente, Vale do
Calhau provided a significant example: ten yeatsrahe electrification of the area, the
existing wind pumps are still operating and somthefm were recently rehabilitated.

Recently wind energy for electricity generation viasoduced. Wind Power projects have
some successful cases (ELECTRA, Step 1 (10 x 30 dnil)Step 2 projects (8 x300 kW)),
however some small projects that have been indtldeve failed after a short time, mainly
due to the insufficient support to projects aftecéion, but also because of the increase of
population due to the existence of electricity th@de the generation capacity installed
insufficient to face demand. Matdo (15 kW), Assomdd25 kW) (55kW), Chdo Bom
(90 kW), Ponta de Agua (60 kW) in Santiago islaBidva (150kW) and Maio (160 kW) are
some examples of failed projects.

ELECTRA, Step 1 (10 x 30 kW) and Step 2 projectx880 kW)

This two projects has referred to above constitutgood example of the wind power
potential in Cape Verde.

Cabedlica Wind Farm projects in Santiago, Sal, Sdizente and Boavista

The Cabedlica Project involves the constructiorerappon and decommissioning of four
wind farms on the islands of Santiago, Sdo Vice8t&d,and Boa Vista in the Republic of
Cape Verde. The wind farms will comprise of betw&nto 32 — 850kW wind turbines
creating a total installed capacity of about 28 MW.

The wind farms will be connected to the existingcéical network on each island.

Construction of the entire project on all four rela will take up to approximately 18 months.
The wind farms will be designed to operate for taltbfetime of at least twenty years, after
which they will either be decommissioned and tie dstored, or a new planning application
submitted to re-power the site with either rehéddidid or new equipment.

The Cabedlica Project proposes to install a taphcity of between 25.5 to 28 MW which
comprises 20-25% of current energy demand in Cagree/ This level of renewable energy
penetration is rare and Cape Verde will be the €iosintry in Africa to achieve such ratios.

This project requested in March 2010 for developnsepport to ADB.
8.3 Solar Projects

Solar renewable power potential has been used mmtierin Cape Verde. Photovoltaic
systems have been used in isolated areas forrigylatnd water pumping, and also as power
supply sources for antennas. Solar thermal sysfemsater heating purposes are very few
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but it is increasing. Between 2005 and 2008, 72 wf both system types were imported in
whole country and some local makers have alsoliedtaome panels, basically in residential
sector. Almost all hotels use electric water heater the rooms with a daily energy
consuming heating/cooling cycle very expensivetierguests and for the country.

MARTIFER has already identified 30 public buildirgn were to install micro-generation
systems under the Portuguese Line of Credit to Cé&ele. In addition MARTIFER is
building 2 solar PV parks in Sal (2.5MW) and Saguidslands (5MW). These two projects
are in the construction phase and are planned finisbed this year.
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9 BARRIERS TO RENEWABLE ENERGY DEVELOPMENT IN CV

It is quite clear that selected appropriately REhtmlogies have significant impacts on
improving several people’s lives and providing thenth means of livelihood and much
needed income. Despite the opportunities for RECape Verde, dissemination of RE
technologies has been marginal. Significant ber&ill remain to their uptake and these
need to be clearly identified and understood ifytaee to be addressed and overcome. The
following provides a summary of some of the bagidrat need to be addressed in Cape
Verde.

9.1 Financial Barriers

Financial barriers fall into two categories - affability and access to finance. Affordability
is a problem due to the high upfront investmentt @afsRE technologies and inadequate
financing mechanisms. Some financial instituticalso perceive RE technologies as
unreliable and lacking long-time viability. For skiea projects it is particularly difficult to
mobilise risk capital for its development (e.g. dibdities, measurements). The sector has
been relying more or less on external donor fundang. soft loan credit line of Portugal,
grants for project development from different d(ﬂ)cﬁr

In Cape Verde , with the recent introduction of Brexree-law n.1/2011 of 3rd of January on
Promotion and Incentive for the Use of Renewabler@y rules concerning the promotion,
incentives and access to licence and exploraticdhedindependent production of electricity
using renewable energy sources were introducedapeG/erde. This Decree Law with the
objective of promoting and incentivising the use rehewable energy in Cape Verde,
introduces a group of incentives for renewable gnedevelopment such as: fiscal incentives;
a transparent and stable system of remunerationhéorsale of energy produced during a
period of 15 years with payment options that offelarantees to sponsors, namely the
creation of the Renewable Production Credits; @iapeegime for micro-generation, with the
right to sell the produced energy at the same @iaghich the electricity is purchased and a
fund for the Promotion of Decentralized Rural Eiication. This decree-law is expected to
address to a great extent financial barriers ferdévelopment of RE in Cape Verde, however
it is quite recent and the sector is expected &pk®lying more or less on external donor
funding (e.g. soft loan credit line of Portugalagts for project development from different
donors) for up-front investment costs. Still witretintroduction of this decree the difficulty
of mobilising risk capital for the development ahaller scale projects (e.g. feasibility
studies, measurements) is expected to continue.

For energy efficiency projects there are so fanational programs or incentives to foster its
development and implementation.

High capital costs / Limited budgets

Although lower fuel and operating costs may makeevweable energy cost-competitive on a
life-cycle basis, higher initial capital costs carean that renewable energy provides less
installed capacity per dollar invested than coneers HFO or diesel generation. Renewable
energy therefore requires a greater level of fimapdor the same capacity. Financial
institutions may require a premium in lending radtesause more capital is being risked up-
front compared to conventional generation projects.
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Experience from past efforts in developing renewadhergy projects in Cape Verde, in
particular wind energy projects shows that the @sscof mobilising finance from different
sources for big projects faces a lot of difficudtiend hence takes much longer to realise. As
such the private sector would need to make sigmifinvestments in the preparation of such
projects and setting up the financial arrangementsalise potential investments. Given the
sizes of the investment required for such projaats the associated costs, potential small to
medium scale investors tend not to be able togipatie in such projects. On the other hand,
the fragmented nature of power grids due to theygghical characteristics of the country
tends to discourage potential large-scale investhrs to the perceived limited market
potential. Therefore there is need for a delibeedtert to promote investments in small to
medium scale renewable energy projects that wootld meet the country’s needs and would
not need huge and complex financial arrangemeatsatie required in the case of large scale
projects. In particular, there is need to buy dmapital costs of potential projects and assist
in the development of bankable projects and loagoti&ions between project developers
and financial services providers.

Potential investors include the public sector (EOIR& and the Government) and the private
sector (IPPs, potential customers and householtfgwever the high capital of most RE
makes it out-of-reach of most Cape Verdeans. Gument and ELECTRA budgets are
limited and the demand for financing various nadlopriority areas is great so allocating
resources for renewable energy projects is difficlfFor the private sector there are also
competing priorities for their budgets. The concef households is the initial capital cost,
so it may be necessary to organize a financialg@gekvhich allows householders to purchase
RE systems and spread the payment.

In addition the currently small and dispersed sif¢he Cape Verdean renewable energy
market does not facilitate benefits such as ecoeswii scale.

High transaction costs

Renewable energy projects are typically smallen tbanventional energy projects. Projects
may require additional information not readily dsble, or may require additional time or
attention to financing or permitting because of amiliarity with the technologies or
uncertainties over performance. For these reasbadransaction costs of renewable energy
projects—including resource assessment, sittingmipéng, planning, developing project
proposals, assembling financing packages, and ia¢iggt power-purchase contracts with
utilities—may be much larger on a per-kilowatt (k\@gpacity basis than for conventional
power plants. These higher transaction costs atitetoosts of renewable projects.

Financing institutions / Banking sector loan rates

There is no experience within the financial indittos in lending on renewable energy
projects so there is no dedicated financing foewable energy activities within financial
institutions. In addition the capacity within fimgal institutions and power utilities to
appraise renewable energy proposals is limitedaraxisting. The cost of borrowing capital
in Cape Verde is expensive and the longer pay-paclods required for renewable energy
projects are difficult to finance. The bank’s &t rates on loans in Cape Verde are higher
than 7.5% Foreign currency loans are availablevetr costs however since the revenues for
renewable energy projects within the country wik I local currency the financial
institutions are unwilling to lend in foreign cuney— foreign exchange risk.
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Experience from past efforts in developing renewadhergy projects in Cape Verde, in
particular wind energy projects shows that the @sscof mobilising finance from different
sources for large projects normally takes too langealise. As such the private sector would
need to make significant investments in the prdjmraf such projects and setting up the
financial arrangements to realise potential investts. Given the sizes of the investment
required for such projects and the associated ,qostential small to medium scale investors
tend not to be able to participate in such projedtsthe other hand, the fragmented nature of
power grids due to the geographical characterisbitghe country tends to discourage
potential large-scale investors due to the percdeliveited market potential.

9.2 Institutional and Regulatory Barriers

Insufficient support for RE and lack of institutioal capacity

Cape Verde has made positive steps towards a giygpamework for renewable energy
and has already implemented some of the suppoanéms recommended internationally
such as allowing the private sector to operateutjindndependent Power Producers (IPPs), a
licensing regime, a regulatory body (ARE) and clemponsibilities within the energy sector
for policy, regulation and provision of energy. éli¢ has recently enacted the Decree-Law on
the Promotion and Incentives for the Use of Rendsvdéimergy (DLn.1/2011, of '3 of
January) that supports renewable energy developraadt creates the instruments to
incentivise the development of this market in Caf@ede. This decree-law establishes a
much needed conductive regulatory framework thdltstimulate investment by both local
and international investors into small to mediumlscenewable energy projects.

However this decree-law is still quite recent dmeké¢ is a need to put it in place and make it
operational. Moreover more needs to be done if wabte energy is to be actively
incentivised and encouraged. Within the Cape Vétdgonal Energy Policy is stated Cape
Verde's goals in terms of renewable energy as wasllindicating the renewable energy
technologies that will be targeted and developethénshort term. In addition, and in order to
facilitate business planning, and guide nationtdref and facilitate investment in renewable
and alternative energy, the policy also createsNhgonal Renewable Energy Company.
However there is a need to lay out a plan to aehibe proposed objectives. More legislation
should be formulated and presented to the Goverhtaduarther strengthen the market.

Furthermore the institutional capacity and compatsnwithin the energy sector are limited,
especially in relation to the formulation and impkntation of policies as well as in
regulation. The recently enacted the Decree-LawherPromotion and Incentives for the Use
of Renewable Energy was developed with signifioaontributions by Martifer, a private
Portuguese company, with local support from Capel®&overnment Officials.

Although there is a now a robust package of leislaand incentives for developing

renewable energy projects in the country, thereet@en no efforts to coordinate efforts to
develop the renewable energy sector in conjunctith other sectors such as education,
health, tourism etc where such interventions wdgdappropriate and cost effective. Thus
although there is conductive legal and regulafaaynework supporting small to medium-

scale renewable energy projects there is as adkekpertise to implement substantive and
effective policies and programmes to promote anbstt renewable energy development.
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Cape Verde already has the legal framework to alloev operation of IPPs and there is
experience with a few IPPs negotiating power puwsehagreements (PPAs) with ELECTRA.
Now with the introduction of the new decree lawtba Promotion and Incentives for the Use
of Renewable Energy, there is a clear mechanisrthéocalculation of the tariff in the PPA

for renewable energy projects. However there iseadnto establish a standard PPA for
renewable energy.

There is also a lack of capacity by institutiongrket players and market enables that would
be needed to establish and operate a market folt smnmedium scale renewable energy

projects. For the implementation of small to medisoale renewable energy projects there is
a need to enhance not only institutional capadity set up so as to effectively support the
development of this projects but as well to enhaheecapacity of the other market players,
such as market enablers (policy makers) regulatamsepreneurs, project developers and
financial institutions as these players often haften problems to appraise small to medium
sized RE projects. All these players need to sthetigeir capacity and competencies on
renewable energy projects, their benefits as welhahe importance of their active role on

that.

9.3 Technical Barriers

Insufficient technical capacity in the market to @htify, develop and implement renewable
energy projects

There is a limited technical capacity to desigrstatl, operate, manage and maintain
renewable energy based modern energy services|ynthia to a lack of experience in this
(new) field. Meetings and discussions during thRGPshow that there is a limited
understanding of the opportunities for renewablergynand no capacity to be able to develop
and implement any renewable energy project. ELE&TRhich is the obvious entity to
develop electricity generation projects, has a tapacity for managing as well as meeting
electricity demand. There is a need to demonsthetéechnical viability of small to medium
scale renewable energy technologies that wouldultaelde for Cape Verde needs, i.e. solar,
wind and small hydropower in particular.

Bulk procurement of renewable energy technologgedimited due to the current small
market for renewable energy based modern energyicesr Hence the (technical)
infrastructure to support renewable energy devetygrdoes not exist or is very limited.

Local manufacturing and/or assembly of renewablerg@n technology components is
currently lacking, along with knowledge, skills,pextise and facilities.

Finally there is a need to ensure that installergfactors are suitably qualified to ensure that
renewable energy systems do not fail because ditisfectory installation. There is no

quality control, norms and standards in terms péveable energy performance, manufacture,
installation and maintenance and thus there is ragaetathat poorer quality goods are
imported.

Technical limitation of integrating RE systems i the grid

Regarding grid-connected RE one of the biggestidyarris the technical limitation of
integrating variable wind and solar resources ithtogrid. The existent grid is quite weak,
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which does not ensure that produced energy is dh dalivered to the consumers due to
structural problems as well as restricts the aolditof capacity, and thus restricts the
development of small to medium scale renewableggnprojects; Furthermore there is a
mismatch between peak electricity demand in th@iegeand lower solar radiation and wind
resources.;

9.4 Information and Awareness Barriers

Lack of information on renewable energy technologpd opportunities

There is poor awareness of renewable energy teoiesl and the opportunities they can
offer beyond the solar water pumping systems agdviid farms. Therefore there is limited
knowledge of the renewable energy market poteatia availability and access to existing
renewable energy resource information is also déthit

Lack of understanding of the commercial viabilityf ctenewable energy projects

Since energy costs are so high most enterprises paywgreat attention to energy costs,
however they have limited awareness and understgnali the financial and qualitative
benefits that renewable energy can deliver. Thiohsequence of lack of information about
what is technically feasible and what is commelgialailable. There are no demonstration
projects and no structured RE dissemination andatahn programmes. Knowledge on, for
example, the fact that life cycle costs of renewadsiergy technologies are often competitive
or even lower, is mostly absent. Availability cfnewable energy resources is very site
specific, requiring detailed analysis of the logaécific conditions.

This information is also lacking within the enemarket players, some of them do not know
benefits that can be yielded from renewable enargltheir role. There is a need to increase
awareness and disseminate information to raisedpacity of the different energy market
players:

» Institutions need capacity building to set up aseffectively support the development
of renewable energy projects;

* Market enablers such as policy makers and regslateed capacity building to ensure
that they can develop and implement policies amgdlations that are conductive to
the development of renewable energy projects;

» Entrepreneurs, project developers, financing ititihs need capacity building on
how to successful develop and manage investmemneénawable energy;

« All stakeholders: increase awareness on the benefitusing renewable energy
systems so as to increase market potential.
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10 RECOMMENDATIONS

The findings and recommendations for increasingrtthe of renewable energy within Cape
Verde are based on the analysis of the sector landake into account work already carried
out within this sector.

The key to developing a market environment for veatde energy is to address the barriers
to its development within the context of the enesggtor in the country.

Therefore the recommendations fall into a numbéaroéd categories:
e Addressing the legal and regulatory barriers;
e Addressing the lack of technical and institutiocapbacity to develop the market;
e Addressing the lack of information and demonstrattbcommercial RE projects;

e Addressing the financial barriers.
10.1 Addressing the legal and regulatory barriers

Cape Verde has made positive steps towards a gsiygpblamework for renewable energy
and has already implemented some of the supporanéms recommended internationally
such as allowing the private sector to operateutjindndependent Power Producers (IPPs), a
licensing regime, a regulatory body (ARE) and clemponsibilities within the energy sector
for policy, regulation and provision of energy. élis has recently enacted the Decree-Law on
the Promotion and Incentives for the Use of Rendsvamergy (DLn.1/2011, of '8 of
January) that supports renewable energy developraedt creates the instrument to
incentivise the development of this market in Cafgede. . This decree-law establishes a
much needed conductive regulatory framework thdltstimulate investment by both local
and international investors into small to mediurmlscenewable energy projects.

However this decree-law is still quite recent aner¢ to make it operational. More needs to
be done if renewable energy is to be actively itieesed and encouraged. Within the Cape
Verde National Energy Policy is stated Cape Verd@als in terms of renewable energy as
well as indicating the renewable energy technobgmt will be targeted and developed in
the short term. In addition, and in order to faatk business planning, and guide national
efforts and facilitate investment in renewable atidrnative energy, the policy also creates
the National Renewable Energy Company. Howeveretliera need to lay out a plan to

achieve the proposed objectives. More legislatlooukl be formulated and presented to the
Government to further strengthen the market.

Furthermore the institutional capacity and compatnwithin the energy sector are limited,
especially in relation to the formulation and impkntation of policies as well as in
regulation. The recently enacted the Decree-LawherPromotion and Incentives for the Use
of Renewable Energy was developed with significaotributions by Martifer, a private
Portuguese company, with local support from Capel®&overnment Officials.

Although there is a now a robust package of letjislaand incentives for developing
renewable energy projects in the country, thereet@@en no efforts to coordinate efforts to
develop the renewable energy sector in conjunctith other sectors such as education,
health, tourism etc where such interventions wdddappropriate and cost effective. Thus
although there is conductive legal and regulafaaynework supporting small to medium-
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scale renewable energy projects there is as adBekpertise to implement substantive and
effective policies and programmes to promote anbstt renewable energy development.

Cape Verde already has the legal framework to alloev operation of IPPs and there is
experience with a few IPPs negotiating power pwseraegreements (PPAs) with ELECTRA.
Now with the introduction of the new decree lawtba Promotion and Incentives for the Use
of Renewable Energy, there is a clear mechanisrthécalculation of the tariff in the PPA

for renewable energy projects. However there iseadnto establish a standard PPA for
renewable energy.

Renewable Energy

As already referred there is a new Decree-Law erPttomotion and Incentives for the Use of
Renewable Energy. The following table highlightsatvehould be included in a renewable
energy law and what is contemplated in recent edabecree-Law on the Promotion and
Incentives for the Use of Renewable Energy at tbeent in Cape Verde.

Table 26: Items of the Decree-Law on the Promotiorand Incentives for the Use of
Renewable Energy

Items included in the Decree-Law on the Promotion rad Incentives
for the Use of Renewable Enerc

ltems to be included on a
renewable energy lav

b

Defines what are the renewable energy technoldgi@ich the decre¢
law is applicable: hydro, wind, solar, biomass, da® or industrial
agricultural and urban residu

Definition of Renewable Energy
technologies

Eligible technologies and objectivg
for each technology

Defines the eligible technologies and states thiae&ch of the islands
Sectoral Strategic Plan for Renewable Energies BRgSas well ag
Zones for the Development of Renewable EnergiesE@Dwill be
defined. The plan and the zone will specify thentedogies that can b
then installec

Clear targets for renewable ene
development

g¥he targets for the production of renewable enargynot defined withir
this DL, but those are defined at a higher (momeege) level within the|
Cape Verde National Energy Poli

piYes.
d

Establish bodies responsible f
promoting renewable energy a
their roles and responsibiliti

Define licensing and authorisatior
systems of facilities using
renewable energy

Yes. There are three regimes for the productiorelettricity from
renewable energy:

General regime
¢ Micro-production regime;
.

Simplified regime for decentralised rural electiion.

The DL defines the licensing and authorisationesyst

Duration of licences The DLI stipulates the dwmatof the licences

Clarify the rules for electricity
network acces

The DL clarifies the rules for accessing the gridweell as clarifies thg
economic incentive for renewable energy recef

Define the support available for | Defines the following support for renewable energphnologies:

renewable energy technologies:

Electricity production from renewable energy

is ayw

h

Guarantees offered by th

considered a National Intere
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ltems to be included on a
renewable energy lav

Items included in the Decree-Law on the Promotion rad Incentives
for the Use of Renewable Enerc

State

« Establishment of any tax
incentives

e State subsidies

e Tariff systems and
indexing methods

« Fiscal incentives

¢ Import incentives

¢ Tariff system and indexing methods
¢ City council compensations

¢ Economic inceptions for reception of energy produdem
renewable

Define types of contracts to
purchase energy

There are three regimes for the production of Bt from renewable
energy:

¢ General regime
¢ Micro-production regime;
« Simplified regime for decentralised rural electdiion.

For each one of these regimes the DL defines the ¢§ contracts thg
should be carried out for purchasing ene

Tendering systems

Chapter VI of the DL highligthts tendering systems that will be put|i

place.

Minimum technical standards

Annex | of the DL id&es the technical and Security requisites

No discrimination of investors Yes
Procedures for granting the land Yes
Application of technical and Yes.
financial control systems to sor

Systems of arbitration in case of | Yes

neec

As it can be seen the new decree law on the Promand Incentives for the Use of
Renewable Energy includes everything that a renknatergy law should contain.

Support for renewable energy

Potential support mechanisms incltitie

» Setting explicit targets for the share of renewsltethe electricity generation mix;

» Establishing “standard” power purchase agreemé&mRa§);

* Ensuring long-term electricity generation liceneesl PPASs;

» Developing a favourable tariff setting and adjustirfermula;

» ‘“Light-handed” regulation.

33 Regulatory and policy options to encourage theafisenewable energy, Module 9, UNIDO

Annex F6 -76



S Promoting market based development of small to medim scale renewable energy GE é
systems in Cape Verde NS

GEF

« Enacting explicit regulations that encourage Iqm@vate participation in renewable
energy development;

» Providing subsidies to renewable energy-based peysgtems especially those located
in rural areas (e.g. tapping into rural electrifica funds).

* Feed-in tariffs
e Quota systems

e Tendering

The package of support mechanisms for renewablgetieat has recently been put together
in Cape Verde, as highlighted in the table abogerrs to be quite complete. However there
is still room for improvement. Improvements canrbade in terms of establishing specific
targets for renewable energy technologies and lesialy a standard PPA for renewable
energy

Explicit targets for the share of electricity generation from pnoveenewable energy
technologies such as hydro, wind, solar PV and hgsibased cogeneration could be set for
Cape Verde. The targets should be set based ddehtfied resource and the real potential
for its development. These targets are going tedbaip within the PESERS, which will be
developed under the new Decree Law n.1/2011, of Baouary. The targets can be set as
capacity targets (kW), generation targets (MWhdyras a % of annual generation.

Although there are regulations on the establishm&RPAs in Cape Verde,sdiandard PPA
for renewable energygeneration would provide clear rules and commitnterthe project
developer and investors that their (excess) povilkbe/bought at a pre-agreed tariff.

10.2 Addressing the lack of technical and institutionakcapacity to develop the
market

Building up the capacity of the renewable energketholders is one of the most important
factors to ensure that renewable energy is prometédn Cape Verde. Strengthening the
capacity should build up a critical mass of experti Capacity building programmes are
required on renewable energy for: ECREEE, MinistfyTourism, Industry and Energy
(MTIE), Directorate General of Energy (DGE), ARELEECTRA, Ministry of Finance,
Financial Institutions, Ministry of Environment, Agulture and Fisheries (MAA),
Associations, Municipalities, educational instijtelectricians etc.

The following matrix shows the training needs ofleaf the stakeholder groups. In addition

the table shows that in some cases the capacityitmishould be targeted at the whole sector
and for others it will be targeted at those whovshiaterest in entering the RE market or

developing a RE project.
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Table 27: Training requirements for different stakeholder groups

* to include various private sector companies araiass, technicians etc.
Training targeted for these stakehol Training targeted to those who show interest teligva RE proje:

Annex F6 - 78



S Promoting market based development of small to medm scale renewable energy GE é
N 2

systems in Cape Verde N SSid
GEF

Key to any capacity building is that it should belf erpetuating beyond any external
assistance. Therefore it is envisaged that thingawill not only result in further RE project
development but that it will also result in a numbgexperts who will be able to train others
in the market beyond the GEF project. As a regulé recommended that the training
incorporates training targeted at the potentialketaparticipants as well as at organizations
that will be able to provide the lasting trainingck as ECREEE, the future focal point of
renewable energy, ELECTRA, the Cape Verde UnivwerBitofessional Educational Institute
(IFP, Instituto de Formagcéo Profissional) and BesinSchool.

Training should include practical training, traigion-the-job, management training as well
as seminars abroad. In the longer term coursaeddsbe offered by Cape Verde University,

IFP and Business School in renewable energy andkitls needed to develop the market.
Also in the longer term training could extend dotenschools so that all Cape Verdeans
understand the role that renewable energy caniplsgrvice provision and in avoiding GHG

emissions.

The Ministry of Tourism, Industry and Energy hasgoknowledge of renewable energy but
further capacity building on RE policy formulaticend an understanding of the more
practical issues would be useful.

In addition to the technical and commercial tragnoutlined there is also a need for more
general capacity building and institutional stréwgiing at ECREEE. If ECREEE is to fulfil
its tasks and to play an important role in the ffieitaf renewable energy in Cape Verde the
following is required for:

¢ Identification and employment of new staff
e Training of existing staff member and new staff
¢ Make ECREEE a site for demonstration of RE techgie®

e Training courses for new market entrants on ren&nafergy technologies — train the
trainer needed for ECREEE.

e Training facilities should be established at ECREE®me additional tools may be
required to allow for successful training — thisicbinclude demonstration tools,
models.

ECREEE should be able to provide awareness raiaimd) capacity building, business
development advice, market assessments, technakspssments, project identification and
development, quality assurance for RE equipmentjitoiong and evaluation of RE projects
and also to hold a database of RE resources ajet{so

The Renewable Energy National Company that will dstablished for facilitating RE
business planning should build its capacity on tifieation, development and management
of RE projects, on opportunities available from Rijects, on the risks and opportunities
that renewable energy can deliver.

As the provider of electricity ELECTRA should builgh its knowledge of renewable energy,
ideally with a department or group within ELECTRAavfocus on this area. As well as
receiving training ELECTRA employees should seelpass that knowledge on within the
company. Where possible ELECTRA should be involeider alone or in partnership with
private operators to develop RE projects to gettima experience.
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Other government ministries and departments asasdlhe municipalities could benefit from
a better understanding of the role that renewatdegy could play in the delivery of services,
particularly in rural areas.

Financial institutions need to understand better rieks and opportunities that renewable
energy can deliver so that they lend to the sector.

The inclusion of private sector stakeholders anmdganies is important to ensure that there is
a sustainable renewable energy sector in Cape Veértis should include not only potential
companies to import, assemble, install and maintailewable energy systems but also
potential customers.

Training for potential customers would involve andarstanding of the opportunities
available with renewable energy, the advantagescaatlenges and how to take a project
forward in Cape Verde. This would be carried opthe trained ECREEE staff who would
also be available for providing follow-up advicedafurther information. Initial workshops
could invite in international experts but the irtten is that follow on training would all be
provided by ECREEE staff, University of Cape Verii& and Business School.

All training activities should be evaluated sepalsato ensure that any feedback is used to
improve future training. Feedback should be rezgifrom the participants and trainers and
assessed by ECREEE.

10.3 Addressing the lack of information and demonstratio of commercial RE
projects

There is a lack of appreciation of the technicasfkility and commercial viability of
renewable energy projects due to the lack of egped in Cape Verde of developing small to
medium scale renewable energy projects. Demoiwsirptojects need to be implemented to
provide the confidence to the national decision ensk ELECTRA, potential project
developers and consumers that there is a positieefor small to medium scale renewable
energy systems and to increase the understandihgiopractical operation.

Demonstration projects should cover a wide numbseotors and should all have significant
potential for replication.

« Grid connected renewable energy can provide cothetind stable electricity prices
(compared to expensive and fluctuating HFO/dieaskd power) and can reduce
energy costs for the host company, thereby encowgdigrther productive activities.

It can also provide power at more rural pointstengrid where the current voltage
levels are low, and will offset associated GHG .e Tjuality of the service provided by
ELECTRA (measured by the number and duration afidats is quite low. The cost
of the electricity makes energy one of their higlvests and end-users would like to
see ways to reduce these costs.

e Small to medium scale mini-grid renewable enerdyafiset expensive LFO/diesel
based electricity and will also allow the rural mgnids to provide power for more
hours a day. This is likely to allow more connect, both domestic and commercial,
to fix populations in remote areas where currethitére is a limited supply of
electricity and to encourage greater income gelogratses since they need more
reliable electricity than currently available. Tigl also contribute positively to
alleviate the current financial burden of the Mipedities that maintain and operate
current mini-grid diesel generators systems.
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« Off-grid renewable energy allows for small scalecime generation activities that
otherwise cannot go forward, or must rely on digeglerating sets and ongoing fuel
costs. The scattered population and its low damastds are favourable factors for
this decentralized energy supply modality. Inkaraas, solar (and wind) energy
could meet the socio-economic needs related torwateplies (including
desalinisation), basic lighting, medical drug caowagon (refrigeration),
communication and audio-visual equipment as wefiragiding power for the
income generation activities. Renewable energy toustitutes a real alternative to
solutions currently used, if any, to meet thosedsde.g. kerosene lamps, manual
pumping and small diesel gensets).

It is recommended that the projects should inclsdme on-grid projects, some mini-grid

projects and some stand-alone projects. Each edetthas potential for scale up and
replication in Cape Verde and all together will helevelop a market environment for

renewable energy. For commercial viability prageatust have a guaranteed income and
therefore where the projects are not on the grids iimportant that there are income

generation activities.

It is also recommended that the initial demonsirafirojects are provided with significant
technical and financial support to ensure that tpeyceed. Following the successful
implementation of these projects further RE prgesttould be identified to help the market
develop. These projects would receive some teahaiwd financial support to help them get
off the ground. Following this second round of jpobs there should then be sufficient
experience and expertise that further projectsdmetified and proceed without the need for
external support.

Dissemination programmes should be carried outdtiress the lack of information. The
dissemination programmes should include radio arstlegp campaigns, the establishment of a
central website and the strengthening of ECREERltow it to become a source of
information.

As recommended in the Cape Verde National Enerdjgy\PGape Verde should enter into co-
operation agreements with other ECOWAS countriest thave the know-how on the
development of renewable energy technologies ssigolar, wind and hydro energy, through
sub-regional, regional or international collabarati

10.4 Addressing the financial barriers

Some of the financial barriers will be addressedthry already mentioned actions — for
example training of the financial institutions, itiag in and need to carry out life cycle
analyses, demonstration of commercial viability gm@paration of a standardised PPA.
However there is still an issue with access toigefit finance for renewable energy projects.

ECREEE, as the renewable energy focal point, shioelldble to provide a comprehensive list
of potential funders and source of finance for vestle energy projects in Cape Verde. In
addition they should be able to provide advice osifess plans to help access the finance.

Consideration should be given to establishing @& $eed or guarantee mechanism so that
financial institutions are encouraged into the aeoffering longer term loans at reasonable
interest rates.
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Consideration should also be given to creating ehaeism for providing interest-free loans
for the acquisition of PV systems (as practisedsame countries), as one option for
increasing the adoption rate.

10.5 Actively pursue/speed up on-going activities

Cape Verde has high targets to be met in termsefgy generated by renewable energy
sources. For that, and has highlighted in the C¥pede National Energy Policy,
rehabilitation of the transmission and distributioetwork is a pre-requisite for renewable
energy grid-connected projects as well as it isational priority to reduce losses on the
system and to ensure that when renewable enegpnisected to the grids the losses are at a
minimum.

Regular and effective maintenance of existing ifiéed and services (generating sets and the
T& D network) is absolutely necessary to ensurdisation of available potential to the
fullest extent.

The establishment of a cross-sectoral round tableeoewable energy will allow lessons
learned to be easily circulated between sectorscould also form a focal point for
information exchange and applications for funding.
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