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FIGURE 1:
SOUTH AFRICA

Data Source: CGIAR 2004

12.1 Introduction

The Republic of South Africa is located at the southern
tip of the African continent. The South African coast
stretches 2 798 kilometres and borders the Atlantic and
Indian oceans. To the north, South Africa shares borders
with Namibia, Botswana and Zimbabwe, to the east are
Mozambique and Swaziland, while the Kingdom of Le-
sotho is an independent enclave surrounded by South Af-

rican territory (see figure 1).

sula and has a Mediterranean climate with warm and dry
weather, but often punctuated by strong south easterly
winds in summers and heavy rain, strong north-westerly

winds, and low temperatures in winters.

South Africa has eleven official languages with the follow-
ing mother tongue shares: IsiZulu 23.8 %, IsiXhosa 17.6
%, Afrikaans 13.3 %, Sepedi 9.4 %, English 8.2 %, Set-
swana 8.2 %, Sesotho 7.9 %, Xitsonga 4.4 %, other 7.2 %.1
English is understood by the majority of people and is
used as lingua franca in business and government.

South Africa is a democratic republic. In May 2009, the
African Nation Congress (ANC) won the general elec-
tions with 65.90 % against 16.66 % for the Democratic
alliance (DA), 7.42 % for the Congress of the People
(COPE) and 4.55 % for the Inkhata Freedom party, elect-
ing Jacob Zuma with only slightly less than a two thirds
majority to president. As Africa’s superpower, South Af-
rica has the continent’s biggest economy (22 % of African
GDP), though it fell in recession in May 2009, following
a sharp slowdown in the mining and manufacturing sec-
tors due to the global financial and economic crisis.” In
August 2009, the GDP decreased by another 3 %, after
contracting 6.4 % and 1.8 % in the previous two quarters.
It is the first instance of three consecutive quarters of neg-

ative growth since Apartheid, which collapsed in 1994.

TABLE 1:
KEY STATISTICS; 2008 DATA

Area Population GDP GDP/capita Export Import
1219 090 km? 49 Million 277.2 bio USD 10.000 USD/ 81.47 billion USD 87.3 billion USD
(185.27 bio €) capita (54.45billion €) (58.3 billion €)

(6 684 €/ capita) free on board f.0.b. (2008 est.)

f.0.b. (2008 est.)

Source: US Department of State 2009 and IMF 2009)

South Africa’s climate is characterized by considerable
regional variation: the Northwest is very arid, the South
is temperate, and the Northeast has a more subtropical
climate. Temperature varies between 15°C and 35°C.

For Instance, Cape Town is located on the Cape Penin-

Table 2 shows the South African GDP growing gradually
until 2008. In 2008, the inflation rate reached 11.3 % and
the per capita income in South Africa was 10 000 USS.

The remarkable per capita income is split very unevenly

across the different social groups, making South Arica

I SAinfo 2009
2 BBC 2009
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TABLE 2:
GDP OF SOUTH AFRICA 2000-2008

Units 2000 2002 2004 2006 2008
GDP (Constant Prices) Annual percentage 4.2 3.7 4.9 5.3 3.1
GDP (Current Prices) Billions ZAR 9221 1168.7 1395.4 1745.2 2283.8
GDP (Current Prices) Billions USD 133 1111 216.3 257.9 277.2
GDP (Current Prices) Billions € 88.9 74.3 144.6 172.4 185.3
Source: IMF 2009

one of the countries with the highest GINI-index world-
wide. That's why great parts of the population remain
poor (48 % of houscholds living below the poverty line
in 2005) and unemployment is high (23.5 % in 2009) -
a factor blamed for a wave of violent attacks against mi-
grant workers from other African countries in 2008 and
protests by township residents over poor living condi-
tions in July 2009.

South Africa is a member of the Group of 77, the South
Atlantic Peace and Cooperation Zone, Southern African
Customs Union, World Trade Organization (WTO)
since 1995, International Monetary Fund, G20 and
G8+5. The country belongs to the Southern African De-
velopment Community (SADC) which was established
in 1980 and aims to facilitate regional co-operation.
South Africa plays a leading role in diplomatic and anti-
poverty initiatives in Africa.

The most important export items of South Africa include
gold, coal and manufactured goods. Main export part-
ners are the United Kingdom, the United States, Japan,
Germany, China and Italy. Major import goods are food,
fuel and energy, as well as capital goods.3 Main import
partners are Germany, United Kingdom, United States,

Japan, Saudi Arabia and France.

12.2 Energy Market

Overview Energy Market

The development of the total primary energy experienced
a steady rise in the last years, starting at 80 000 ktoe in
1970 of which the share of combined renewables and
waste was insignificant. Over the last thirty years the
share of coal increased much more strongly than the oth-
er sources. The primary stronger in South Africa has been

constantly risingand in 2006 reached 129 815 ktoe (equal

FIGURE 2: SHARE OF TOTAL PRIMARY ENERGY

SUPPLY IN SOUTH AFRICA, 2006, IN KTOE
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3 »Capital goods« refers to real objects owned by individuals, organizations,
or governments to be used in the production of other goods or commodities
(WiseGeek 2009)
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TABLE 3:
FINAL ENERGY CONSUMPTION IN SOUTH AFRICA, 2006, IN KTOE AND PJ

ktoe PJ %

Industry 22 233 931.6 34.7

Transport 16 267 681.6 25.4

Other sectors 22 386 938.0 34.9

of which Residental 15 548 651.5 24.3

Commercial and Politic Services 4474 187.5 7.0

Agriculture/Forestry 1690 70.8 2.6

Fishing 0 0.0 0.0

Other Non-Specified 674 28.2 1.1

Non-energy use 3191 133.7 5.0

Total 64076 2 684.8 100
Source: |IEA 2008

to 5429 PJ or 1 509 750 GWh). South Africas primary ~ The Electricity Grid

energy supply is dominated by coal (72 %), followed by
oil with 12 %, combined renewable and waste with 11 %
(i.e. waste materials and biomass), gas with 3 %, nuclear
with 2 % and hydro with 0.24 %. The split to the various
sources can be seen in figure 2.

The final energy consumption in 2006 amounted to
64 076 ktoe (equal to 745 204 GWh or 2 683 PJ). The
share of this consumption according to the various sec-

tors is shown in table 3.

South Africa disposes of vast indigenous coal resources
that often can be exploited cheaply in open-cast mining.
In 2007, South Africa exported approximately 28% of
all coal mined.* South Africa has the second largest oil
refinery system in Africa. About 66% of South Africa’s
total liquid fuel consumption (505 000 barrels per day) is
imported, thus leading to high import dependency.5 The
rest is produced mainly via the countries large coal- and
gas-to-liquid plants, making South Africa a leading syn-
thetic fuel producer worldwide. According to the South
African Petroleum Industries Association (SAPIA), the
majority of crude oil imports destined for South African
refineries come from the Middle East, Iran and Saudi
Arabia being the country’s main suppliers. In addition,
South Africa imports crude oil from Nigeria and Angola,

among others.

Eskom (see chapter on market actors is the single, verti-
cally integrated and state-owned utility in South Africa.
Eskom owns, operates and maintains the national trans-
mission grid and is still a de facto monopolist on both the
generation and the transmission level. In 2008 /09, Es-
kom’s network was made up of more than 371 000 km of
power lines, 28 200 km of which constitute the national
transmission grid.® In 2007, municipalities added an ad-
ditional 90 600 km of distribution lines. The distribution
of the transmission grid can be seen in figure 3.

In contrast, the electricity distribution industry (EDI) is

highly fragmented. In 1990, about 430 separate distribu-

FIGURE 3:
ELECTRICITY TRANSMISSION GRID OF SOUTH AFRICA
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4 REEEP 2009
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tors were responsible for the supply of electricity to cus-
tomers. To date, about 187 licensed municipal distribu-
tors still exist, many of which have comparatively small
numbers of customers, sales and annual revenues. There-
fore, Eskom as the largest single distributor accounts for
more than 50 % of energy sales for final consumption and

47 % of total customers.”

The transmission system in South Africa consists of high
voltage overhead power lines. Voltages on this transmis-
sion grid range between 132 kV and 765 kV.

Eskom is suffering from capacity generation problems due
to demand outstripping supply in 2007 and 2008.% As a
result, Eskom introduced »load shedding«, or scheduled
black outs in order to try to preserve the grid when de-
mand is too high. Prior to the onset of the load shedding
crisis, Eskom introduced a massive expansion program up
to 2026 including the development of several new coal-
fired power stations and transmission lines to meet ris-
ing electricity demand. This program will cost 385 billion
Rand (35.3 billion €) up to 2013 and is expected to grow
to more than a trillion Rand (92 billion €) by 2026.°
Some of the major transmission projects include a new
400 kV transmission line and three new substations to
strengthen the supply to the Platinum Basin, which will
be completed during 2009. Another project is the new
765 kV transmission power line and substations from

Zeus substation in Mpumalanga Province (north-cast of

the country) down to Omega substation near Koeberg
nuclear power station (south-west) being approximately
1450 km of which 430 km have already been built. These
will be completed by 2011 and strengthen supply to the
Western Cape Province.!® For a more detailed descrip-
tion of the grid expansion plans see chapter »Market po-
tential for wind energy«.

The distribution and transmission energy losses for 2009
in South Africa were 11 706 GWh (5.5 % of the energy
purchased) and 7 407 GWh (3.1 % of the energy pur-
chased) respectively. In total the line losses decreased
from 8.0 % in 2008 to 7.9 % in 2009. Eskom aims to opti-
mize the transmission and distribution network through
its expansion program.

Moreover, Eskom has been the main driver behind a sub-
Saharan interconnected power grid linking up as far as

Zambia, Kenya and Zaire — the Southern African Power

Pool (SAPP).1!

Installed Capacity

In 2008 the installed electrical generation capacity
amounted to 43 601 MW 2, with 39 413 MW (90.4 %)
deriving from thermal power stations (gas and coal), 2 258
MW (5.2%) from hydropower!3, 1 800 MW (4.13 %)
from nuclear power, 125 MW (0.3 %) from bagasse, and
S MW (0.02 %) from wind power. Table 4 shows the de-
velopment of the installed capacity in South Africa over

the past 10 years according to energy type.

TABLE 4:
DEVELOPMENT OF THE INSTALLED CAPACITY IN SOUTH AFRICA, IN MW, 1998 -2008

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Coal fired
and bagasse
stations 32307 38392 41638 34836 34773 NA 38314 38275 39109 39175
Gas 662 662 662 662 672 NA 660 676 676 1712
Nuclear 1840 1840 1840 1840 1800 NA 1800 1800 1800 1800
Hydro and
Pumped
storge 2245 2248 2248 2248 2248 NA 2248 2228 2253 2257
Wind 3.2 3.2 3.2 3.2 3.2
Total 37054 43142 46388 39586 39493 43018 43025 42982.2 43841.2 44.947.2
Source: NERSA 1998 -2008

7 NERSA 2007
8 Eskom 2009
9 Eskom 2009

10 Eskom 2009

1 MBendi 2003

12 NESRA 2008

13 Including Pumped-storage stations
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The main producer of electricity in South Africa is the
state-owned energy company Eskom which disposes of
94.1 % of installed capacity in South Africa and gener-
ates more than 45 % of electricity produced in the whole
of Africa. The remaining capacity of South Africa is pro-
vided by South African municipalities (2.5 %) and Inde-
pendent Power Producers (IPPs) (3.4 %).

South Africa has the fifth largest coal reserves in the world.
Thus, most of the power stations in the country rely on coal
as a fired fuel. Given this level of resources, growth in elec-
tricity demand (currently 4 % per year) will continue to be
met predominantly by coal power for the future.

During the first quarter of 2008 the national electric-
ity supply came close to collapse, leading to country-
wide scheduled and unscheduled blackouts (see section
above). Since the electricity consumption and demand
was outstripping supply in 2008, and the electricity price
in South Africa is very low restricting cash flows to the
electricity utility (see »Electricity Prices« section be-
low), Eskom had serious difficulties in taking immedi-
ate action to ameliorate the situation, especially during
times of high levels of planned maintenance.!* The elec-
tricity shortage has led to significant economic losses as
mines and other industrial consumer’s electricity usage

was limited to 90 % of normal consumption. Due to a

reduction of demand in course of the effects of the inter-

national economic and financial crises, this situation has
cased (temporarily) during the last year, with the reserve
margin recovering from an all time low of 5 % in January
2008 to 14 % in January 2009.15

The shortage of supply has led to a massive expansion
programme which consists in planning and constructing
various additional coal, gas and nuclear power plants and
transmission lines up to 2026. In order to secure electric-
ity supply, an estimated 40 000 MW of new capacity will
have to be added by 2026. To develop this programme,
the South African government proposes that 30 % of the
new capacity will be provided by IPPs, instead of relying
solely on the publicly owned electricity utility, Eskom.
By 2016, Eskom plans to deliver an additional capacity
of more than 16 000 MW, of which 12 300 MW will be
coal-fired, 1 000 MW gas-fired, 2 800 MW pumped-
storage and 100 MW wind energy. The majority of this
capacity is already in the construction phase.'¢

In order to ensure security of supply, Eskom is further-
more engaging in energy efficiency and demand-side
management programmes. It is aimed to reduce demand
by about 3000 MW by 2012 and a further 5 000 MW by
2025 through an aggressive campaign which will include
the promotion of the use of solar water heaters as well as

liquid petroleum gas for cooking.!”

TABLE 5:

DEVELOPMENT OF THE POWER GENERATION IN SOUTH AFRICA, IN GWH, 1998 -2008

GWh 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Coal fired

stations

and bagas-

secoal fired

stations 175 147 173536 180 794 183 580 190 160 NA 21201 225826 221195 228 616 229706
Gas 8 5 6 7 8 NA 3 86 67 790 549
Nuclear 13601 12837 13010 10719 11962 NA 13365 11293 10026 10 026 12705
Hydro and

Pumped

storge

stations 4329 3765 4395 4045 4393 NA 4625 4199 5845 4075 3749
Wind 0 0 0 0 0 NA NA NA NA NA NA
Total 193086 190 144 198 206 198 350 206 523 219199 230004 241 403 237133 243506 246708
Source: NERSA 1998-2008

14 REEEP 2009

15 Eskom 2009
16 Eskom 2008
17 EIA 2008
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Power generation

In 2008, power generation of South Africa was 246 708
GWHh, jointly produced by the state-owned electric util-
ity Eskom generating 95 % of the current requirements,
municipalities 2 % and IPPs 3 %.!® The thermal power
generation accounted for 230 033 GWh (93.2 %) of
the national electricity generation (93 % from coal-fired
power and 0.2 % from gas), 12 705 GWh (5.3 %) from
nuclear, 3 748 GWh (1.5 %) from hydropower.

Table 5 shows the development of the power generation in

South Africa over the past 10 years according to energy type.

South Africa is electricity self-sufficient with electricity
exports matching power imports. Exports to Botswana,
Lesotho, Mozambique, Namibia, Swaziland, and Zim-
babwe amounted to a total of 12 600 GWh in 2008/09,
whereas electricity imports came mainly from the Cahora
Bassa hydro plant in Mozambique.!’

Table 6 gives the electricity consumption per activity sec-
tor in 2006 where the industry sector consumed 57 % of

the total electricity consumption.

TABLE 6: ELECTRICITY CONSUMPTION BY ECONOMIC
SECTOR IN SOUTH AFRICA, IN GWH AND %, IN 2006

Electricity Percentage

Consump- (%)

tion (GWh)
Industry 113 138 57
Transport 5607 3
Residential 38073 19
Commercial & Public Services 27912 14
Agriculture/Forestry 5685 3
Fishing 0 0
Other Non-Specified 7 699 4
Total 198 114 100
Source: |EA 2006

Renewable energies
In general, South Africa has been very slow to develop its
renewable energy (RE) potential, mainly due to its cheap

electricity reliance on coal-fired plants. Table 7 reflects

TABLE 7: CONSERVATIVE ECONOMIC POTENTIAL OF
RENEWABLE ENERGY IN SOUTH AFRICA

Contribution (oWh) _Percentage (%)
Biomass 6556 8
Hydro 9 245 1"
Solar 6 940 8
Wind 64102 74
Total 86 843 100
Source: DME 2004

the contribution that each of the RE technologies makes
to a conservative economical electricity production po-

tential of 86 843 GWh with a 64 102 GWh (74 %) of

wind energy contribution.

The Department of Minerals and Energy has published
a White Paper for Renewable Energy?® which has set a
target of 10 000 GWh (0.8 Mtoe) of renewable energy by
2013, or essentially 5 % of the electricity mix (see chapter
1.5).2! Despite the ambitious government targets, South
Africa has seen little investment in RE projects with only
3 % of the target achieved so far.

South Africa has developed mainly its hydropower ener-
gy potential. In 2008, the country listed 10 hydropower
plants (6 owned by Eskom, 2 by the municipalities and
2 by IPPs) with a total capacity of 669 MW. Small hy-
dropower plants are hold by Municipalities and IPPS
(e.g. 1 MW Piet Retief plant owned by the municipali-
ties, 3 MW Friedenheim owned by IPPs). Medium and
large hydropower plants are hold by Eskom (e. g. 42 MW
Colleywobbles (Mbashe), 360 MW Gariep).>* In August
2009, a7 MW independent hydro power plant owned by
Bethlehem Hydro (Pty) Ltd became operational.??

IPPs hold the 6 bagasse -fired power stations in South Af-
rica with an installed capacity ranging from 12 MW (e.g.
Tongaat-Hulett Amatikulu) to 32 MW (e. g. Tongaat Hu-
lett - Felixton) and adding up to a total of 125 MW.24

One third of the green electricity (or renewable energy

replacing electricity, e.g. through Solar Water Heaters)

18 Eskom 2008
19 Eskom 2009

20 DME, 2003

21 Njobeni 2009
22 NERSA 2008
23 Bethlehem 2009
24 NERSA 2008
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comes from solar energy.”> With an annual production of
an equivalent of 511 GWh and a capacity of 242 MW so-
lar thermal use has a clear majority. This is, however, due
to the converted power of 484 000 m? of solar panels that
were installed privately for the purpose of heating water.
Direct electricity was produced by a SolarDish / Stirling
demonstration plant with a capacity of 25 kW, which has
been decommissioned. Moreover, solar cells with an an-
nual production capacity of 12 MW are installed provid-
ing 21 GWh of electricity. Most of this comes from Solar
Home Systems that were installed as part of the electri-
fication program in rural areas (see below). Only 10 sys-

tems are connected to the grid.

The Darling wind farm (5.2 MW) in the Western Cape is
the country’s most significant investment in RE (R75 mil-
lion, 6.9 million €) in recent years. Klipheuwel (3.2 MW)
wind farm owned by Eskom is operational since 2003 but

not included for capacity management purposes.?®

Electricity Prices
For the first time, in 2006 the annual Eskom price ad-

justment was defined through a Multi-Year Price Deter-
mination (MYPD) process, which is led by NERSA. The
existing MYPD 1 will conclude at the end of the 2009
financial year. The second multi-year price determination
(MYPD 2) will apply for the three years ending in March
2010, 2011 and 2012.

Z?J??I&EZT ELECTRICITY TARIFFS FOR CITY POWER CUSTOMERS FROM THE 1ST OF JULY 2009
SEGMENT Energy Charge
TOU Rc/kWh
Non Seasonal Low Season High Season
Large Customer - TOU
Peak 46.50 - 51.70* 107.83 - 119.90*
Standard 34.31 - 38.16* 41.87 - 46.59*
Off - Peak 28.44 - 31.61* 30.02 - 33.38*
Business
0to 500 kWh 62.35 98.97
501 to 1 000 kWh 65.38 99.97
1001 to 2 000 kWh 66.78 101.97
2001 to 3000 kWh 67.73 103.55
Above 3 000 kWh 68.20 104.24
Domestic**
0 to 500 kWh 47.38** 49.69%** 74.78****
501 to 1 000 kWh 48.18** 50.46%** 75.94%***
1001 to 2 000 kWh 48.98** 51.23*** 77.10%***
2001 to 3000 kWh 50.17** 52.00*** 78.26%***
Above 3 000 kWh 50.77** 52.77*** 79.42%***
Source: CITY POWER 2009
* Lower tariff applied for MV-kVA and higher tariff for LV-kVA;
* Tariff applied for Domestic 3 @ 60A and 80A during only Encrgy Charge »Non seasonal«;
And Tariff applicd for Domestic 1 @ 60A and 80A during only Energy Charge »Non scasonal«;
*+ Tariff applied for Domestic 3 @ Optional 60A and 80A during only Energy Charge »Low season<« and »High Season«;
And Tariff applied for Domestic 1 @ Optional 60A and 80A during only Energy Charge »Low season« and »High Season«.

25 Werner 2007

26 Eskom 2009
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There are two distinct processes in Eskom dealing with
electricity tariffs.>” One is a financial function that relates
to factors such as inflation and the returns Eskom needs
to make in order to operate as a viable business. Eskom is
granted an approved revenue requirement in terms of the
MYPD by NERSA and from this a price increase is cal-
culated and applied to all rates. The other process refers
to the retail tariff structural changes as guided by the En-
ergy White Paper and Eskom’s strategic pricing direction
that provides for more effective economic signals in the
use of electricity and investments required. The structural
changes also have to be approved by NERSA and are de-
signed to be revenue neutral for Eskom.

From 2006 onwards there have been significant increases
of electricity prices to finance the massive generation and
transmission expansion programme.

In June 2008 NERSA announced an additional increase
in the electricity tariff of 13.3 % for the year ending March
2009 which resulted in a 27.5 % average increase year-on-
year. In addition, NERSA ruled that the price increase
to »poor« residential customers is limited to 14.2 %. In
July 2009 Eskom was granted a 31.3 % tariff increase by
NERSA,?® which is below the 34 % increase Eskom had
aimed for. The tarift increase will result in a rise in the av-
erage standard tariff from 25.24 Rand cents (2.31 € cents)
per kWh to 33.14 Rand cents (3 € cents).

Currently there are several hundred different tariffs ac-
cording to electricity distributor, and an example has been
chosen and shown in Table 8 which illustrates the current
electricity tariffs established by IPP City Power, which
supplies Johannesburg. It depicts all sectors of activity
and consumption levels applicable from July 2009.2°

Despite the significant price hikes, South Africa still
has the cheapest electricity in the world, which is seen
as a major comparative advantage, having attracted sig-
nificant investments in energy intensive industries in the
past. In light of this, it is feared that South Africa will lose
its advantage step by step, with the price increases impact-
ing negatively on economic and social development. On

the other hand, the use of renewable energies will become

more viable by requiring fewer subsidies. Furthermore,
the social effects of the price increase will be buffered by
the introduction of a free basic electricity scheme in 2003,
offering poor households a free provision of 50 kWh per
month. In March 2009, South Africa became the first
African country to announce a feed-in tariff (see section
1.5), whereby customers generating electricity receive a

cash payment for selling that power to the grid.

Liberalisation

Although Eskom does not have exclusive generation rights
in South Africa, it does have the practical monopoly on
the bulk of electricity generation in the country, and it
maintains the national grid.30 In 2002, Eskom was con-
verted into a public company, although it is de facto a par-
astatal. In 2003, the Cabinet made a decision to increase
private-sector participation in the electricity industry by
dividing power generation between Eskom and IPPs, al-
though Eskom still holds the majority of the generation
rights. Thus, while provisions are made for IPPs to gener-
ate up to 30 % of South Africa’s total electricity output
(later reduced to a share of 30 % in new installed capacity),
the power generated must be sold to Eskom and not to any
other users.’! In addition, Eskom determines the price at
which it purchases electricity from IPPs.>? IPPs have to
sign a long-term power purchase agreement (PPA) with
Eskom. The Department of Minerals and Energy (DME)
is the government department responsible for ensuring
IPP participation, and in order to fulfil this mandate a
power generation investment plan was drawn up. Also
during 2003, Eskom revised its business model to prepare
for the restructuring. In this regard, it is important to high-
light that in terms of this restructuring, power generation
remains with Eskom, as does the transmission division.
The distribution division will be severed and merged with
the electricity departments of municipalities to form six
Regional Electricity Distributors (REDs). This is meant to
streamline the fragmented distribution system consisting
of 187 municipal distributers and Eskom. The first RED
was established in the Western Cape in 2005, but due to

complex legal and political processes, no other RED has

27 Eskom 2009

28 Newser 2009

2 NOTE: These tariffs might change after Mayoral
committee meeting late in July 2009

30 REEEP 2009
31 DA 2009
32 NERSA 2009
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been set up yet. The REDs will buy electricity from Eskom
at a tariff set by the National Energy Regulator of South
Africa (NERSA) and will offer the electricity at a competi-

tive price and efficient service.

Rural Electrification

The proportion of rural households supplied with electric-
ity increased from 21 % in 1995 to 73 % in 2008. Most
of the non-electrified households are in the provinces of
KwaZulu-Natal and Eastern Cape.

In 2001, the Integrated National Electrification Pro-
gramme (INEP) has been established, carried out by the
National Electricity Regulator (NER) and Eskom, who
took over from the Department of Minerals and Energy
(DME) in April 2002.3? It provides a socio-economic sup-
portand ensures that previously unconnected households
have access to electricity. The programme creates new in-
frastructure while ensuring that existing infrastructure is
upgraded and maintained. The country’s mass electrifica-
tion programme, started in 1991, and has provided almost
3.5 million homes with electricity. The government aims
to achieve universal access to electricity by 2012. Eskom is
the main driver behind electrification with 113 000 house-
holds newly connected to the grid in 2008 / 09.3* Already
in 1999 an off-grid rural electrification programme was
launched with the aim to install 300 000 Solar Home Sys-
tems across the country. Concessions were awarded to six
private companies; however, roll-out up to date has been
slow with only approximately 50 000 installed systems so
far.

In addition, an investigation has been implemented from
2004 to 2007 to develop national measures of sustain-
ability through a renewable rural electrification project.®®
It aims to implement wind, solar and lead-acid battery en-
ergy storage technologies as a mini-hybrid off-grid electri-

fication system for Lucingweni village.

12.3 Market Actors
Governmental actors

Department of Energy (DoE) 3

The Department of Minerals and Energy (DME) has been
split after the May 2009 elections and renamed Depart-
ment of Energy. The Department of Energy is the ministry
responsible for the energy sector and therefore the most
important political institution in the sector. It is respon-
sible to develop, implement and monitor energy poli-
cies and programmes, and to regulate the South African
market (whereas the last task has been delegated to the
National Energy Regulator of South Africa, see below).
DoE's mandate also encompasses energy efficiency and

renewable energy.

Department of Public Enterprises (DPE)?’

The Department of Public Enterprises (DPE) has over-
all management responsibilities over nine of the govern-
ment’s state-owned enterprises (SOE) including the elec-
tricity supply company Eskom. The DPE monitors SOE

performance with regard to:

¢ Infrastructure investment and delivery;
¢ Operational and industrial efficiency;
* Financial and commercial viability;

* Governance and regulatory compliance.

The Department has, together with the SOE, developed
shareholder compacts to maximise SOE output value, as
well as to ensure that there are clear and measurable per-

formance indicators.

National Energy Regulator of

South Africa (NERSA)3

Since July 2006 the former National Electricity Regula-
tor (NER) as set out in the Section 3 of the National En-
ergy Regulator Act, 2004 (Act No. 40 of 2004), has been
responsible not only for the electricity sector but also for

all piped and grid-linked energy sources, i.e. also for oil

3 JEA 2008
34 Eskom 2009
35 Brent 2009

3¢ heep://www.dme.gov.za/
37 http://www.dpe.gov.za/home.asp
3% heep://www.nersa.org.za/
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and gas, and was renamed as the National Energy Regu-
lator of South Africa (NERSA). The managing board is
appointed by the DME but it operates independently.
NERSA’s mandate is to regulate the electricity, piped-gas
and petroleum pipeline industries in terms of the Elec-
tricity Regulation Act, 2006 (Act No. 4 of 2006), Gas
Act, 2001 (Act No. 48 of 2001) and Petroleum Pipelines
Act, 2003 (Act No. 60 of 2003).

The core task of the NERSA is to issue licenses for elec-
tricity transmission, distribution and generation and to

monitor and authorise tariffs.

Department of Water and Environmental Affairs
(DWEA)? (formerly Department of Environmental Af-
fairs and Tourism, DEAT)

DWEA leads sustainable development of the environ-

ment, through:

e Promoting the conservation and sustainable uti-
lisation of natural resources to enhance economic
growth.

 Protectingand improving the quality and safety of the
environment.

e Promoting a global sustainable development agenda.

e Transformation

Although DWEA has not got a direct mandate in the
field of renewable energy, it is responsible for the national
and international climate policy with effects also on the
energy sector. Overlapping responsibilities between DoE,
DPE, DWEA and NERSA complicate policy formula-

tion and implementation in the energy sector.

Central Energy Fund (CEF)%

CEF (Pty) Ltd. is involved in the search for appropriate
energy solutions to meet the future energy needs of South
Africa, the Southern African Development Community
and the sub-Saharan African region, including oil, gas,
electrical power, solar energy, low-smoke fuels, biomass,

wind and renewable energy sources.

The Energy Development Corporation (EDC) was es-
tablished in January 2004 as a division of CEF. Based in
South Africa, the focus of this division is to invest in re-
newable energy and alternate energy fields. EDC focuses
on a number of areas including solar energy, wind energy,
hydro energy, biomass, biogas and low-smoke fuels. It
supports energy development through commercial, de-

velopmental and social projects.

South African National Energy Development Institute
(SANEDI) and South African National Energy Re-
search Institute (SANERI);*!

SANERI is the public entity entrusted with the coor-
dination and undertaking of public interest energy re-
search, development and demonstration. In particular, it
strives to bridge the gap between R& D, demonstration
and implementation. SANERI is a relatively new body,
established by the then Minister of Minerals and Energy
in October 2004, as a subsidiary of CEF (Pty) Ltd, the
state energy company in South Africa. SANERI doesn't
undertake in-house research but promotes, co-ordinates
und funds research at existing institutions. SANERI is ac-

tive in the following areas:

Clean Energy Solutions (including renewable energy)

End use and Infrastructure Management

Advanced Fossil Fuel use

Energy Data and Knowledge Management

Green Transport

Regarding renewable energies, the Centre for Renewable
and Sustainable Energy Studies (CRSES) has been set-up
at Stellenbosch University to act as the national Renew-
able Energy Hub, which means it is meant to be the fo-
cal point of post-graduate education in renewable ener-
gies. Furthermore, SANERI is about to establish a more
practice-oriented Renewable Energy Centre of Research
and Development (RECORD) with the main tasks to
undertake non-academic professional training, product

research and development as well as consulting services.

3 htep://www.dwaf.gov.za/
40 www.cef.org.za

4 www.saneri.org.za
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The South African National Energy Development Insti-
tute was established under the National Energy Act (Act
52 of 2008) and is currently about to be launched. In the
future it will act as the umbrella organisation of SANERI
and the National Energy Efficiency Agency (NEEA).

Public actors

Eskom (Eskom Holdings Limited) 2

Eskom is the state-owned power utility and was estab-
lished in 1923. Eskom Holdings generates, transports
and distributes electricity. Eskom is the world’s eleventh-
largest power utility in terms of generating capacity, ranks
ninth in terms of sales, and owns the world’s largest dry-
cooling power station.*?

Eskom’s main operations are located in South Africa,
with its head office in Johannesburg. Eskom Enterprises
also has operations on the African continent, with other
offices in Uganda, Nigeria and Mali.

In 2008 /09, Eskom’s cash flow from operating activities
reached 11 764 million Rand (1 071 €) with 37 800 em-
ployees.* Eskom sells power directly to some 6 000 indus-
trial, 18 000 commercial, 70 000 agricultural and 3 million
residential customers. Over the year of 2009, its distribu-

tion teams connect an average of 310 new homes every day.

Private companies

To encourage a competitive electricity market and reduce
Eskom’s monopoly within the electricity supply industry,
the government has seriously considered the develop-
ment of independent power producers (IPPs)% (e.g. City
Power supplying the City of Johannesburg with conven-
tional electricity, DARLIPP operating the Darling wind
farm, Bethlehem Hydro) targeting a 30 % share of new
generation capacity to be provided by IPPs. However,
based on the fact that South Africa ranks amongst the
cheapest power producers in the world, the subsequent
cost-benefit analysis and rate of return estimates in the
calculation of the real cost of electricity meant that IPPs
struggle to competitively provide power and thus, they
account for only about 1 % of the total electricity genera-

tion in South Africa.

Distribution actors

The distribution of electricity is undertaken by Eskom
and 187 municipalities. The municipalities collectively
service about 60 % of total customers by number (40 %
for Eskom), and about 40 % of total customers by sales
volume (60 % for Eskom). Municipal electrical depart-
ments generally supply consumers in their local govern-
ment areas. In an attempt to restructure the Electricity
Distribution Industry (EDI) in six Regional Energy Dis-
tributers, the first RED was launched in Cape Town in
July 2005. The restructuring has not been completed yet
due to complex legal and political processes.

The Electricity Distribution Industry (EDI) is valued at
50 billion Rands (4.6 billion €).4¢

Association

African Wind Energy Association (AfriWEA)% and
South African Wind Energy Association (SAWEA)
AfriWEA has its headquarters in South Africa and is
headed by DARLIPP CEO Hermann Oelsner. The Asso-
ciation promotes and supports wind energy development
in the African continent by facilitating the exchange of
political and technical information, expertise and expe-
rience in the wind energy sector. It aims to further the
wind energy interests of Africa in particular and devel-
oping countries in general. Currently, the South African
Wind Energy Association (SAWEA) is about to be re-
established.

12.4 Political Framework
Conditions in the Energy Sector

National Energy Strategy

The South African government has published is first white
paper on energy policy in 1986.48 With the end of apart-
heid South Africa experienced fundamental shifts result-
ing in significant changes in the energy policy context.
The election of a new government necessitated a review
of existing policy. In August 1995, a team of expert »is-

sue rapporteurs« was appointed to draw up the first draft
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www.eskom.co.za
www.eskom.co.za
4 Eskom 2009

4 DA 2008

4 DME 2009
47 hup:/ /www.aftiwea.org/
48 DME 1998
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white paper. The Draft White Paper was revised during
1997 /98 in the Department and Cabinet approved its
release in July 1998.

The White Paper on the Energy Policy (1998) of the Re-
public of South Africa describes the government’s general
policy for the supply and consumption of energy until,
approximately, the year 2010. This policy sets out the
path for development of renewable energy and improve-
ment of energy efficiency with the ultimate goal to reach
a more sustainable energy mix to facilitate the achieve-

ment of South Africa’s macroeconomic goals.

The White Paper on Energy Policy states the following as

its objectives:

e Increasingaccess to affordable energy services: This
entails promotion of access to affordable energy serv-
ices for disadvantaged households, small businesses,
small farms and community services.

e Improving energy governance: The focus will be the
clarification of roles and responsibilities of the various
governance institutions, such as the Energy Regula-
tor, Government departments and other spheres of
government, as well as consultation with stakehold-
ers on the formulation and implementation of energy
policies.

¢ Stimulating economic growth: Government will en-
courage competition in the energy markets and work
towards creating and investor friendly climate. In con-
junction with the good governance structures a trans-
parent regulatory framework will be implemented.

* Managing energy-related environmental and health
impacts: A balance between the exploitation of fos-
sil fuels and maintenance of acceptable environmen-
tal requirements will be ensured and negative health
impact arising from the use of certain fuels by poor
households will be ameliorated.

* Securing supply through diversity: Given the oppor-
tunities for energy trade and developments in other
forms of energy, the diversity of supply and primary-

energy carriers will be encouraged.

In 2003, the White Paper on Renewable Energy has been
published which is a supplement to the White Paper on
Energy Policy (1998).%% The latest White Paper sets out
Government’s vision, policy principles, strategic goals
and objectives for promoting and implementing renew-
able energy in South Africa. The 2003 White Paper al-
locates a target of 10 000 GWh renewable energy contri-
bution to final energy consumption by 2013 (see chapter
»Framework Conditions for Renewable Energies«),

In 2004, the National Cleaner Production Strategy seeks
»to enable South African society and industry to develop
its long term full potential by adopting the principles of
Cleaner Production and promoting the practices of sus-

tainable consumption.«

South Africa has a National Energy Efficiency Strategy
submitted in March 2005 which was reviewed in Octo-
ber 2008.5 The Strategy sets out a national long term tar-
get for energy efficiency improvements of 12 % by 2015
and provides clear and practical guidelines for the imple-
mentation of efficient practices within their economy,
including the establishment of governance structures for

activity development, promotion and coordination.

In 2007, the Biofuels Industrial Strategy of the Republic
of South Africa proposed the adoption of a 5 year pilot
programme to achieve a 2 % penetration level of biofuels
in the national liquid fuel supply. It further proposes the
utilisation of certain crops for the production of biofuels,
and excludes others on the grounds of food security. It
recommends the use of a fuel levy exemption for biodiesel

and bioethanol.

Energy and power market policies;

Legal framework for the electricity sector
South Africa’s legal framework for the energy sector is
controlled by the National Energy Act 34 of 2008:3!
The Act is aimed at ensuring that diverse energy resources
are available in sustainable quantities and at affordable
prices to the South African economy in support of eco-

nomic growth and poverty alleviation, taking into ac-

4 DME 2003
50 DME 2008
51 Government Gazette 2008, REEEP 2009
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count environmental management requirements and in-
teractions amongst economic sectors. The National En-
ergy Act 34 of 2008 contains various provisions with an
effect on renewable energy deployment. For example, the

Minister may make regulations regarding:

e Minimum contributions to national energy supply
from renewable energy sources;

 The nature of the sources that may be used for renewble
energy contributions to the national energy supply;

® Measures and incentives designed to promote the
production, consumption, investment, research and

development of renewable energy.

In addition to the National Energy Act, South Africa’s le-
gal framework for the electricity sector is governed by the
following laws and regulations®* where energy efficiency
and renewable energies are largely considered (see also
next chapter):

The Constitution of the Republic of South Africa Act 108
0f 1996, that provides for the »environmental right« un-
der section 24.

The National Environmental Management Act 107 of
1998 (NEMA) is the most significant single picce of
legislation dealing with environmental management in
South Africa. It inter alia defines the requirements for
Environmental Impact Assessments for most renewable
energy projects (see chapters 1.5).3% The Electricity Pric-
ing Policy Regulations promulgated under the National
Energy Regulator Act 20 of 2004.

The Electricity Regulation Act 4 of 2006>4, which, apart
from providing the relevant licensing and tariff provi-
sions, has the objectives inter alia to promote the use of
diverse energy sources and energy efliciency. Section 34
of the Act provides for new generation capacity and stip-

ulates that the Minister may:

(a) Determine that new generation capacity is needed
to ensure the continued uninterrupted supply of
electricity;

(b) Determine the types of energy sources from which
electricity must be generated, and the percentages of
electricity that must be generated from such sources;

(d) Determine that electricity thus produced must be
purchased by the persons set out in such notice;

(¢) Require that new generation capacity must —

e Be established through a tendering procedure
which is fair, equitable, transparent, competitive
and cost-effective

e Provide for private sector participation.

Recently, the National Treasury has introduced a carbon
tax with a levy of 2 Re/kWh imposed on electricity gen-

erated from non-renewable energy sources.

Renewable energies and energy efhiciency are largely
considered in the legal framework of South Africa. The
government sets feasible targets which it is committed
to meet. However, policy implementation has been slow,
which inter alia is due to overlapping responsibilities be-
tween DoE, DPE, DWEA and NERSA and the strongde

facto powers of Eskom.

12.5 Framework Conditions for
Renewable Energies

Renewable Energy Strategy

The White Paper on Renewable Energy (2003)% sets a
target of 10 000 GWh of energy to be produced from
renewable energy sources by 2013.5¢ The potential con-
tribution of the various technologies was identified in a
macroeconomic study undertaken in 2003.>” However,
no clear implementation guidelines were provided, which
is why progress towards reaching the target is quite slow

(only 3 % of the target have been achieved so far).

52 REEEP 2009
53 D:EA&DP/GTZ 2009
5% Government Gazette 2006

55 DME 2003
¢ DME 2009
57 Cooper 2006
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The White Paper’s target of 10 000 GWh renewable en-
ergy contribution to final energy consumption by 2013
was confirmed to be economically viable with subsidies

and carbon financing. Achieving the target will:

e Add about 1 667 MW new renewable energy capac-
ity, with a net impact on GDP as high as 1 071-billion
Rands (98.2 billion €) a year;

 Create additional government revenue of 299 million
Rands (27.4 million €);

e Stimulate additional income that will flow to low-
income households by as much as 128 million Rands
(11.7 million €), creating over 20 000 new jobs;

e Contribute to water savings of 16.5 million kilolitres,

equal to R26.6 million (2.4 million €) saving.

The White Paper on Renewable Energy is currently un-
der review. Besides providing a more concrete implemen-
tation plan, it is expected that a more ambitious target is
being set for 2020.

In order to promote renewable energy, DME has
strengthened international relationships via partner-
ships established during the World Summit on Sustain-
able Development (WSSD) 2002 in Johannesburg. Such
partnerships will overcome market barriers and promote
the widespread use of sustainable energy solutions. These
include the Global Village Energy Partnership (GVEP)>®
and the Renewable Energy and Energy Efficiency Part-
nership (REEEP).>’

Legal Framework and Support Instruments
The legal framework is set by the Energy Act 34 (2008)
and the Electricity Regulation Act 4 of 2006 which are

described in Section 1.4.

The following instruments are in place to support renew-

able energy projects:

The Government of South Africa plays a strong role in

financing renewable energy projects. The DME has estab-

lished the Renewable Energy Finance and Subsidy Of-
fice (REFSO), whose mandate includes:®°

e Manage renewable energy subsidies and
¢ Offer advice to developers and other stakeholders on

renewable energy finance and subsidies.

The key objective of the subsidy systems is to increase the
share of renewable energy in the country’s energy supply
mix. The subsidy system provides incentives to develop-
ers and utilities to implement RE projects by reducing
the risk and using the system as leverage to attract other
sources of finance for RE projects. REFSO offers one-
off capital subsidies (1 000 R/kW with a maximum of
20 % of total capital cost) to qualifying renewable energy

projects and uses the following criteria:

e Projects should be located within the borders of
South Africa, use commercially viable technologies,
and generate at least 1 MW of power.

* Projects must have undergone pre-feasibility studies

e The capital costs should not exceed R100 million
(however, this criterion is under review)

¢ A potential purchaser of the RE must be identified

 Projects should have a high probability of reaching

financial closure within 12 months

Projects benefiting from REFSO funding can also use
other financial instruments such as the clean development
mechanism. The office had already subsidised two hydro-

power projects, as well as biogas and landfill projects.

Tax Incentives: Section 12B of the Income Tax Act pro-
vides some tax relief for the generation of electricity from
wind, sunlight, gravitational water forces and biomass
comprising organic wastes, landfill gas or plants. This sec-
tion provides for an accelerated write-off period (50 %
in the first year, 30% in the second year and 20 % in the
third year) for the costs of such machinery used by a tax-

payer for the purpose of trade.
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Furthermore, the Draft Taxation Laws Amendment Bill
2009 stipulates that the sale of certified emission reduc-
tions will be exempt from income tax, which increases the

attractiveness of accessing carbon finance for projects.

Finally, in terms of tax incentives for renewable energy,
during his 2008 budget speech, Finance Minister Trevor
Manuel promised that further tax incentives for cleaner
production technologies will be considered, however

these are still to be developed and implemented.

In March 2009, NERSA has approved the Renewable
Energy Feed-In Tariff (REFIT) Guidelines as a regula-
tory instrument.®! The establishment of the REFIT in
South Africa will provide an excellent opportunity for
South Africa to increase the deployment of renewable
energy in the country and contribute towards the sus-
tained growth of the sector in the country, the region and
internationally. The REFIT will facilitate an enabling envi-
ronment for achieving the government’s 10 000 GWh re-
newable energy target by 2013. Therefore, this instrument
takes into account a limited number of technologies (see
Table 9). Nevertheless, in July 2009, NERSA published
Renewable Energy Feed — In Tariff Phase 2 for public con-

sultation purposes which includes more technologics.62

Table 9 depicts the different technologies considered in
cach REFIT phase and their tariff.

In addition to the tariffs, REFIT Phase 1 provides for the

following:

1. The term of the REFIT Power Purchase Agreement
(PPA) will be twenty years.

2. The REFIT will be reviewed every year for the first
five-year period of implementation and every three
years thereafter; the resulting tariffs will apply only
to new projects.

3. Areduction rate will be excluded from REFIT.

4. Carbon revenue from the Clean Development
Mechanism (CDM) will be excluded from the RE-
FIT.

5. The Renewable Energy Power Purchase Agency
(REPA) will be housed in Eskom’s Single Buyer Of-
fice. REPA will be obliged to buy the electricity from
licensed renewable energy producers. Besides selling
to the REPA, renewable energy IPPs are also allowed
to sell electricity to buyers willing to purchase renew-
able energy outside the REFIT mechanism.

6. Monitoring and verification to be the responsibility
of the Single Buyer Office.

TABLE 9 REFIT TARIFFS, FROM JULY 2009

Technology Tariff (R/kWh) Tariff (€/kWh)
PHASE 1

Landfill gas power plant 0.90 0.080
Small Hydro power plant (less than 10 MW) 0.94 0.084
Wind power plant 1.25 0.111
Concentrated solar power (CSP) with storage 2.10 0.187
PHASE 2 (proposed for public consultation)

Concentrating solar power (CSP) without storage 3.13 0.279
Biomass solid 1.18 0.105
Biogas 0.96 0.085
Photovoltaic systems (Large ground or roof mounted) 4.48 0.040
Concentrating Photovoltaic (CPV) 5.48 0.488
Concentrating Solar Power (CSP) Central Tower 2.31 0.206
Source: CAMSO 2009

61 NERSA 2009
62 NERSA 2009
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Furthermore, REFIT Phase 2 has outlined a standard
Power Purchase Agreement (PPA) on the basis of the Es-
kom Medium Term Power Purchase Program (MTPPP).
Approval of the Phase 2 guidelines is expected by end of
October 2009.

Although REFIT guidelines have been published, there
are still some uncertainties regarding their concrete im-
plementation. This refers for example to the issue of who
has to pay for the grid-connection costs and whether a
certain capacity limit will be introduced that would set a cap

on the amount of MW eligible for the proposed tariffs.

Permission Procedure®?

The regulatory processes required for a typical renewable
energy project are divided into the following categories
that not necessarily reflect a chronological order but over-

lap to a certain degree:

e Land Use Planning

e Environmental Impact Assessment
¢ Grid Connection

e Power Purchase Agreement

e Generation License

Land Use Planning relates to the obvious necessity of
purchasing or leasing land on which the plant will be
constructed. In South Africa, permissions have to be ob-
tained for sub-division of land parcels and change of land
use. Responsible authorities for these matters are the pro-

vincial and municipal governments of the respective areas.

Environmental Impact Assessments (EIAs): Any re-
newable energy generation facility between 10 MW an
20 MW will require a basic assessment and those larger
than 20 MW (or covering an area greater than 1 hectare)
will require a full scoping report through an Environ-
mental Impact Report (EIR). Many projects less than 10
MW will also require at least a basic assessment due to
other activities associated with their construction or op-

eration, e.g. the construction of masts (as needed for wind

measurements) require an basic assessment. The responsi-
ble authority for energy-related EIAs is the national De-
partment of Water and Environmental Affairs (DWEA).
Detailed descriptions of the EIA-process can be found
at http://www.capegateway.gov.za/eng/directories/serv-

ices/11537/10199 or http://www.ciatoolkit.ewt.org.za/.

Grid Connections: It has to be noted that a full formal
process for renewable energy grid connection has not yet
been mapped out by Eskom. This process is currently be-

ing developed by Eskom Customer Services.

Under the current circumstances, a grid connection has
to be applied for by the distribution grid operator, which
can be Eskom or one of the 187 municipalities, according
to the location of the planned project. As a general ori-
entation, the following process should be followed when

applying for a connection at Eskom Distribution:

¢ Project Concept: Elaboration of a project concept,
identifying a potential site for the renewable energy
plant, suitable energy resources, types of generating
plant and cost estimates for the plant.

¢ Embedded Generation Application: The developer
provides information on the size of the plant, energy
source and physical location to the operator of the
distribution network. On receipt of the application,
Eskom carries out a preliminary system study. Identi-
fying network options for connection and estimating
costs for each option.

¢ Feasibility Quotation: A summary of the cost is sent
to the developer in a form of a Feasibility Quotation
to be incorporated in the business planning processes
of the developer. Normally in Eskom, the Feasibility
Quote is only 65 % accurate as a project design has
notyet been determined. The developer is required to
accept this quote formally and may be required to pay
a commitment fee to proceed to the next stage.

e Design Phase and Business Quotation: Upon ac-
cepting the Feasibility Quotation, further studies

(that the project developer has to pay for) are con-

& This section draws on the Process Map contained in the D:EA&DP/GTZ
Regional Regulatory Action Plan (D:EA&DP/GTZ 2009) to be published on
the TERNA website (www.gtz.de/wind) in December 2009.
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ducted to determine the concrete connection design
and a Business Quote is issued. On the acceptance of
the Quote, the processes for construction, testing and
commissioning commence (providing the other au-

thorisations have been obtained.

Power Purchase Agreement (PPA): A PPA has to be
concluded with the Renewable Energy Purchasing Agen-
cy (REPA), which is currently the Single Buyer Office
in Eskom. There is no formal process flow for securing
the PPA itself. A draft PPA for renewable energy under
the REFIT Phase 2 has been published by NERSA (see
above) and according to NERSA will be finalised during
the last quarter of 2009. The main complexity related to
the process for securing a PPA is the relationship between
ageneration license and a PPA, i.e. at the moment it is not
clear which step should be made first. Given the uncer-
tainty, and the relationship between the PPA, generation
license and grid connection for a particular project, it is
expected that in practice there will be some form of it-
erative process between these three steps. In other words
the developer may be expected to engage simultaneously

with Eskom with regards to the PPA and grid access (al-

FIGURE 4:

REFIT STRUCTURE AND PROCESS

beit different departments in Eskom) and with the Regu-

lator with regards to securing a generation license.

Generation License: The requirements and processes on
the licensing procedure are carried out by the National
Energy Regulator of South Africa (NERSA) which is the
key ‘gatekeeper’ to the market for new entrants because it
must license all new producers. NERSA also resolves dis-
putes between suppliers of electricity and their custom-
ers, as well as between different suppliers (particularly
with respect to boundary disputes). Licensing is critical
to early commissioning of the renewable energy projects
and is seen as requiring a fast-track approach. The proce-
dure for applying for a generation license from NERSA
is outlined in the Electricity Regulation Act. The proce-
dure starts with an application to NERSA. This applica-
tion must include a set of information required for the

Regulator to make an informed decision.

Following the receipt of the application NERSA has the
prerogative to publish the license application for public
comment for a period defined by NERSA. In such a case

before considering an application for a licence the Regu-
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lator must then furnish the applicant with all substanti-
ated objections to the project (if any) in order to allow
the applicant to respond to them. The Regulator must
then make a decision on the application within 120 days
after the expiration of the public comment period if no
objections have been received or within 120 days after re-
ceiving the response by the applicant to any objections.
The Regulator must provide the applicant with a copy of

its decision as well as the reasons for the decision.

Figure 4 provides an overview of the REFIT structure

and process:

Clean Development Mechanism

The South African Government ratified the UNFCCC
in August 1997 and acceded to the Kyoto Protocol in
March 2002. The South African Designated National
Authority (DNA) located in the Department of Energy

has been operating since December 2004.

TABLE 10:
REGISTERED CDM-PROJECTS IN SOUTH AFRICA FROM 2007 TO 2009

Projekt Plaec Type Size IRR (%] Annual DOE Date of
savings regis-
[tCO,eq] tration

Omnia Fertilizer Free State N,0 N/A N/A 473 DNV 3-mei-07

Limited Nitrous

Oxide (N,0)

Reduction Project

Tugela Mill Fuel KwaZulu- Biomass 22 MWth N/A 56 DNV 12-feb-07

Switching Project Natal energy

EnviroServ Gauteng Landfill N/A 26.2 188 DNV 27-apr-07

Chloorkop Land- gas

fill Gas Recovery

Project.

Sasol Nitrous Oxide Free state & N,O N/A 87.7 960 DNV 25-mei-07

Abatement Project Mpumalanga

Mondi Richards Bay KwaZulu- Biomass N/A 17-20 185 SGS 20-mei-07

Biomass Project Natal energy

Transalloys Gauteng EE industry N/A 12 55 DNV 19-oct-07

Manganese Alloy

Smelter Energy

Efficiency Project

Project for the cata- Gauteng N,0 N/A N/A 117 TUV-sUD 5-nov-07

lytic reduction of

N,O emissions with

a secondary catalyst

N,0 abatement Gauteng N,0 N/A N/A 265 TUV-SUD 8-feb-08

project at nitric acid

plant No.11 at AEL

Kanhym Farm Mpumalanga Methane 1 MW 20 33 DNV 18-jul-08

manure to energy avoidance

project

Durban Landfill-Gas KwaZulu- Landfill 4 MW N/A 343 TUV-sUD 26-mrt-09

project Bisasar Road Natal gas

Source: UNDP RIS@
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In July 2009, the South African DNA had 135 CDM
projects in its portfolio. 15 projects were registered by
the CDM Executive Board (EB) and 13 projects are cur-

rently at validation stage.

Table 10 presents the registered CDM projects from
2007 to August 2009 in South Africa.

The website of the South African DNA®* provides an
updated list every month of its CDM project portfolio
including project details. 29 projects have successtully
presented a Project Design Document (PDD) and 96
Project Idea Note (PIN) to the DNA. The list (from 13
July 2009) includes 6 wind power projects with their PIN
approved by the DNA (see table 11).

In 2003 UNIDO has developed a CDM investor guide®®
aiming at providing CDM project proponents in the
country and CDM investors with reliable, updated
sources of information regarding CDM opportunities in

the energy and industrial sectors of South Africa.

International donor activities

In the past the Danish International Development Agen-
cy (DANIDA) has been the most active international
donor in the energy sector. Via the Capacity Building in
Energy Efficiency and Renewable Energy (CaBEERE)
project (2002 -2005)%, support was provided in policy
formulation (e.g. White Paper on Renewable Energy),
economic and technical assessments as well as financing

of demonstration projects (Darling Wind Farm).

TABLE 11:
LIST OF THE WIND POWER PROJECTS WITH PROJECT IDEA APPROVED BY DNA (13 JULY 2009)

Project Title Date Project Description tCO,e Annual Project Project
submitted Emission Lifespan Developer/
to DNA Reductions Owner

Kouga Wind farm/ 18-Oct-04 This project aims at generating 21 Genesis Eco

Pumped Storage electricity from wind and dammed Energy Pty Ltd

Hydro water and supplying it to the area.

100 MW West 28-Sep-07 The project proposes generation 21 Eskom

Coast Wind Farm of Renewable Energy from wind Holdings Ltd

Umoya Energy 13-Feb-09 The objective of the project is 21 Macquarie

to establish a new wind energy
facility on the farms Koperfontein
346/25, Kerschbosch dam 347/0
and Coeratenberg 307/3 near
Hopefield in Western Cape.

Nelson Mandela 7-Apr-09 The project will aim to produce 10 CEF Group

Bay Municipal- 60 MW of electricity for the NMBM,

ity Wind Power and will be sold from the project

Project developer to the Municipality on a

yearly basis. This will replace the
conventional manner of relying on
coal to produce electricity

Khwe Khoa 8-Apr-09 The project objective is to erect a 56 795.38 10 CDM Africa

Langfontein Wind 120 MW wind farm in the Western

Energy Project Cape about ten kilometres North-

east of Yzerfontein
Kerrifontein Wind 17-Apr-09 The project proposes to demon- 223000 10 WCACCESS
Farm Project strate the technical viability and

improve the financial feasibility of

wind energy in South Africa.
Source: DME 2009

6 DME 2009

65 UNIDO 2003
6 DME 2009
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Since April 2008, the German Development Coopera-
tion (GTZ) is implementing three ongoing projects in

the South African energy sector®’:

A project financed by the German Ministry for Economic
Cooperation and Development (BMZ) and carried out
by GTZ's TERNA Wind Energy Programme in coop-
eration with the Western Cape Department of Environ-
mental Affairs and Development Planning (DEA&DP)
and Eskom aims at promoting wind energy by advising
DEA&DP on improving the political framework condi-
tions, conducting a grid study, carrying out various capac-
ity building measures and establishinga renewable energy

cluster.

The Basic Energy Climate Change and Adaptation Pro-
gramme (BECCAP), financed by the German Ministry
for the Environment (BMU) promotes access to modern
forms of household energy and supports the Central En-
ergy Fund in setting up a carbon market (analysing inter
alia the opportunities of programmatic CDM for house-
hold energy applications). The BMZ-funded Programme
for Basic Energy Conservation (ProBEC) is active in the
same area at a regional level (SADC).

The German Development Bank (KfW) is financing
the installation of approximately 30 000 Solar Home
Systems (SHS) in remote rural areas of the Eastern Cape
with a grant of 25.4 Million Euro. Furthermore, it sup-
ports together with GTZ International Services the City
of Johannesburg in the preparation and implementation

of a strategic public transportation network, based on a

Bus Rapid Transit (BRT) System.

Since November 2008, the Renewable Energy Market
Transformation Project (REMT) focuses on removing
the barriers and reducing the implementation costs of re-
newable energy technologies, and also promoting on-grid
electricity for renewable energy sources.®® REMT is a
GEF / World Bank funded project through the DoE. The

project has two main components namely the Renewable

Energy Power Generation (REPG) sub-component and
the Solar Water Heating (SWH) sub-component. For
both components, the project secks to provide policy,
regulatory and institutional capacity building support at
the national level. The project is based at the Develop-
ment Bank of Southern Africa (DBSA) which is the im-
plementation agency for the DoE.

* Inorder to stimulate wind power development beyond
the 5.2 MW plant at Darling (see chapter »Market
potential for wind energy«), the DME is implement-
ing Phase one of the South African Wind Energy
Programme (SAWEP). This is a two year technical
assistance project funded by UNDP which started in
February 2008. One of its objectives is to prepare the
development of a further 45 MW of wind energy to be
provided by the private sector.

e Some of the current activities undertaken through
SAWEP:

e Support and capacity building for the South African
Wind Energy Association,

e Activation of the green power guarantee scheme for
the City of Cape Town,

e Support for the development of the Renewable En-
ergy Sectoral Business Case,

e Wind resource assessment where an updated and
more accurate national wind atlas will be produced,
and

* An investigation into the Development of a Wind In-

dustry in South Africa.

12.6 Market potential for wind energy

Wind energy potential

In the past, a few high-level wind resource studies were
carried out, e.g. a study by Roseanne Diab in 1995 and
the South African Renewable Energy Resource Data-
base (SARERD) compiled by DME/Eskom /CSIR in
2001.9 All of these studies were based on data from me-

teorological stations measured at a height of 10 m and (as

7 GTZ 2009
6 DBSA 2008

 See http://www.sabregen.co.za/. Data of the studies are only partially accessible.
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TABLE 12:
WESTERN CAPE WIND RESOURCE CATEGORY AREAS

Category Mean Annual Wind Provincial Provincial Land
Speeds at 70m (ms™1) Land Area (km2) Coverage (%)
High Capacity Factor Sites 8ms" and above 3 820 km? 4%
Medium Capacity Factor Sites Between 6ms™! and 8 ms™’ 19 452 km? 23 %
Low Capacity Factor Sites Below 6 ms™’ 62 250 km? 73 %

Source: D:ME&DP/GTZ 2009

in the case of SARERD) extrapolated with the help of
software programmes to surrounding areas. Hence, the
resulting data on the South African wind regime are not
very reliable.

Concluding from the studies, the potential for wind en-
ergy can be defined as very good, especially in the long
coastal strip and inland escarpments. Provinces with the
best wind energy potential are Western Cape, Northern
Cape, Eastern Cape and KwaZulu-Natal. The estimated
average annual wind speed at 10m is 6 m/s (http://www.
crses.sun.ac.za/pdfs/Hagemann.pdf).

Evaluating and reassessing existing studies in 2003, a
South African renewable energy strategy formulation
team from the Department of Minerals and Energy esti-
mated the total wind generation potential to be 60 TWh
per annum. Adopting a conservative approach to land
availability, of the 410 000 km? exposed to wind speeds
of more than 6.5 m.s-1, they assumed that only 1 174 km?
could be allocated to wind farms. Even in these allocated
areas, the turbines themselves would only take up about 1
to 2 percent of the land area, equivalent to about 0.003 %
of the total resource area, with normal farming continu-
ing under and around the turbines.”®

For the Western Cape Province, the following wind resource
category areas where identified, showing a significant land

area with excellent wind speeds of more than 8 m/s.

Since these early weather station based studies, state-of-
the art assessments have been undertaken by private com-
panies that are not in public domain. In order to close
this gap, the GEF-financed South African Wind Energy
Programme with the help of the Technical University
of Denmark (RIS®) embarked on the elaboration of

a meso-scale wind atlas based on computer simulations
and calibrated by real wind measurements in strategic lo-
cations. The project started in November 2008 and will
be completed in December 2012. Row data will be pub-
lished consecutively on a website to be specified; once fi-
nalized, the wind atlas will be in public domain.

In 2009, GTZ's TERNA Wind Energy Programme
in cooperation with the Western Cape Department
of Environmental Affairs and Development Planning
(DEA&DP) and Eskom carried out a technical study
aiming inter alia at analysing the effects of integration of
wind energy on the transmission grid. The preliminary
results of the study reveal that at least 2 800 MW of wind
power can be integrated in the existing transmission grid.
With a very good wind regime and sufficient back-up ca-
pacity provided by existing gas-fired power plants, this
makes the province an excellent location for large-scale

wind energy utilization.”!

Framework Conditions for Wind Energy

Goals

In the White Paper on renewable energy (2003), the South
African government targets 10 000 GWh renewable en-
ergy contribution to final energy consumption by 2013.
The South African government has planned through the
White Paper (2003) to implement 100 MW of wind
farms across the country by March 201072, to be later ex-
panded to 200 MW, but the utility Eskom has delayed
awarding the tender. The government states it plans to
have independent power producers supply 400 MW of
wind power in the next three ycars.73 However, these fig-

ures are no official, binding targets.

70 SECCP 2006

71 The study was conducted by DIgSILENT. A final report will be made available
by November 2009 on the TERNA website (www.gtz.de/wind)

72 DME 2009

73 WWEA 2009
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Permission procedure
As of now there is no specific permission procedure for
wind energy projects, which means guidelines described

in chapter on framework conditions for renewable ener-

gies apply.

Grid expansion plans

As part of the expansion programme up to 2026, ESKOM
introduced a strengthening of the transmission system to
meet rising electricity demand. The strengthening of the
transmission system into the Cape has been ongoing for
some time. Since 2002, work has been done on strength-
ening the North-of-Hydra part of the system which the
lines are coming into the major Hydra Substation at De
Aar in central South Africa. Work is currently being un-
dertaken on the South of-Hydra part of the system and
the Southern Cape grid. In the main corridor between
the Free State and the Western Cape, installations of 400
kV capacitor banks are currently under way. The expected
completion date of all this work is mid-2007. Additional
activities aimed at reducing losses and increasing transfer
capacity is already under way.

The next phase will include the Cape project entailing the
building of an additional 1 450 km of 765 kV power lines
to strengthen the existing system. The line runs from Zeus
in Mpumalanga to the new Omega substation in Cape
Town and entails an R 6.3 billion investment. In terms of
the current schedules, the proposed infrastructure is ex-
pected to be in service by 2010.

Beyond the immediate transmission infrastructure plans,
various options are being considered to further strengthen

the transmission grid through the implementation of 765

kV reinforcements and possibly through the introduction
of high-voltage direct current (HVDC) into the Cape
network. These plans, however, need to be developed in
an integrated manner, taking into account possible new
generation options for the Cape networks. Eskom’s other

transmission strengthening projects include:

e Platinum Basin - Expansions include the development
of a new transmission line and three new substations
in Brits, Steelpoort and Rustenburg. Construction of
the Apollo-Dinaledi line is underway.

e Eastern Cape (Southern grid) — Project entails the
construction of a new 407 km 400 kV line between
Beta and Delphi substations, expansion to Grassridge
substation and installation of an additional 400/ 132
kV, 500 MVA transformer.

e Vaal Triangle - Project improving backup supply with
the best technical and economical solution to prob-
lems in the Vaal Triangle area.

e KwaZulu-Natal - Expansions, expected to be approved
in 2007, will include the construction of a 200 km 765
kV line, to be run at 400 kV, between Majuba Power
Station and Umfolozi substation.

¢ JohannesburgNorth - Construction on the substation is
complete and provides 400 kV in-feed to the network,

which strengthens the network supplying the area.”*

Current use of Wind Energy and Project Pipeline
In 2009, the installed capacity of wind energy accounts
for 8.4 MW (end of 2008).”> South Africa is still at a
pilot or demonstration stage and has implemented two

projects listed in table 13.

TABLE 13:
LIST OF WIND POWER PROJECTS IN OPERATION IN SOUTH AFRICA

Name Turbine Output Commission- Financing Operating

ing date (R million) company
Darling Independent 4 x 1.3 MW Fuhrlander 5.2 MW 2007 70 Darling IPP
Power Producer” (DARLIPP)
Klipheuwel 2 x Vestas, 1 Jeumont 3.2MW 2002 42 Eskom
demonstration wind farm

Source: AFRIWEA 2009
“DME 2005

74 Eskom 2007
75 WWEA 2009
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In 2002, Eskom installed the first 3 wind turbines in the
country for demonstration purposes in Klipheuwel near
Cape Town.

In June 2000, the Minister of Minerals and Energy sup-
ported the declaration of the Darling Wind Farm as a Na-
tional Demonstration Project: Knowledge, experience and
lessons learned through »learning by doing« implementa-
tion of the Darling Wind farm will contribute to test and /
or inform decisions around replicable new and /or novel
approaches to recognise energy and environmental prob-
lems and acts as an example for replication to the public.
After arange of delays caused by technical and bureaucratic
problems, the Darling wind farm became operational end
of 2007 as the first wind IPP of the continent. Plans exist
to expand the wind farm to 13 MW and beyond.

After thisrather slow uptake of wind energy, interest of na-
tional and international project developers has increased
significantly in the last two years.”® After the publication
of the REFIT guidelines by NERSA, this culminated in
a »wind rush« leading to grid connection applications
with a total amount of 3 800 MW solely in the Western
Cape Province and with estimated 5 400 MW in the en-
tire country (July 2009 data). Areas with major project

development activities are shown in the figure below:

FIGURE 5:
SOUTH AFRICA

Western Cape

Data Source: ESKOM 2009

Business Climate

Market players

Amongst the »wind seckers« there are also few experi-
enced local and international project developers active in
the country, see section »Private sector development«

below.

Legal conditions

So far, a missing coherent framework and cheap electric-
ity prices and a lack of support instruments prevented
project development. This is going to change however
with the implementation of the REFIT that provides
higher incentives for wind energy than the German EEG

(Renewable Energy Act).

Private sector development

Due to the high level of the mechanical engineering in-
dustry, South Africa has in principle the capability to
manufacture almost all of the components of a wind
power plant. Therefore, South Africa hopes to make a
breakthrough in the technological development of wind

energy.
The most important local manufacturers are:

o Kestrel (small wind turbines)”” is the only manufac-
turer of micro wind turbines in South Africa. It man-
ufactures and sells Kestrel-Eveready products from
their manufacturing plant in Port Elizabeth. Kestrel
has distributors around South Africa and the world.

78 is a local manu-

e Palmtree Power / Adventure Power
facturer based in Nelspruit with production facilities
near Pretoria manufacturing gearless 300 kW tur-
bines. The company aims to increase capacity to 1.5
MW within the next two years. Their first pilot plant
is running in Mozambique near Maputo.

¢ Isivunguvungu Wind Energy Converter (I_WEC)”
plans the establishment of a production facility for 23

MW turbines near Cape Town.

76 Eskom 2009

77 www.kestrelwind.co.za/

78 htep://www.okhela.com/serv_wind.htm
79 http://i-wec.com/
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Proof of existing component manufacturing capacity is
the fact that the towers for the two wind power projects

in Klipheuwel and Darling were manufactured locally.

Human resources and education

The experimental wind farm at Klipheuwel (2002) on
the West Coast near Cape Town is owned by Eskom’s
Resources and Strategy Division. Construction and
ongoing research is managed on their behalf by Eskom
Enterprises TSI (Technology Services International).
ESKOM’s Generation Division was operating and main-
taining the turbines during the three year research phase.
This demonstration project had the objective to train lo-

cal employees.

e In addition to Eskom in-house experience gained
through the demonstration project, there are various
research institutes at universities with a focus on re-
newable energies, . g.

e the Centre for Renewable and Sustainable Energy
Studies (CRSES) at Stellenbosch University®® acts as
the national Renewable Energy Hub (government in-
itiative to concentrate RE research in one institution
(hub) with various other institution (spokes) attached
to it). CRSES has a technical focus with dedicated
wind courses.

e the Energy Research Centre (ERC) at University of
Cape Town®! focuses on policy-oriented economic
modelling of energy and climate issues.

e dedicated programmes exist at various other Universi-
ties, e.g. University of Johannesburg is leading world-

wide in PV thin film technology research.

Thus, South Africa has the necessary skills base to ade-
quately operate and maintain the specialized equipment in
the initial phases. However, with an increased utilization of

renewable energies, this base will have to be broadened.

Financing possibilities

Financing possibilities exist to develop wind power
projects in South Africa. For instance, the Renewable
Energy Finance and Subsidy Office (REFSO) manages
renewable energy subsidies (see chapter on framework
conditions for renewable energies ).8> Moreover, there are
possibilities for foreign companies to develop joint ven-
ture with South African wind farm developers in order to
build wind farm power plants such as the Irish company
Mainstream Renewable Power.

Financing possibilities also exist via the Energy Develop-
ment Corporation (EDC) of the Central Energy Fund
(see chapter on market actors) and via the Development
Bank of Southern Africa (DBSA).

Development grants for the initial stages of a project are
available via the Renewable Energy Market Transforma-
tion Project (REMT) described in chapter on market
actors and via the Industrial Development Corporation
(IDC), The IDC is a self-financing, national develop-
ment finance institution with the aim to promote entre-
preneurship through the building of competitive indus-
tries and enterprises based on sound business principles.
Although not traditionally an area of focus, IDC is start-
ing to take a much greater interest in the energy sector.
In addition, South African private banks (e.g. Investec,
Macquarie) are seriously considering to become active in

the wind energy market.

Constraints

Constraints exist because of uncertainties regarding the
concrete implementation of the REFIT. This refers for
example to the issue of who has to pay for the grid-con-
nection costs and whether a certain capacity limit will be
introduced that would set a cap on the amount of MW
eligible for the proposed tariffs, which inter alia would
also entail long and costly pre-qualification procedures.
Furthermore, concrete and consistent guidelines for the
whole permitting process are missing, creating again un-

certainties among project developers and investors.

80 heep://academic.sun.ac.za/crses/
81 htep://www.ercuct.ac.za/

82 DME 2006
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12.7 Contacts and Addresses

Department of Energy
Private Bag X59
Pretoria 0001

Tel.: +27 (12) 317 80 00
Fax: 427 (12) 322 34 16

Internet: www.dme.gov.za

National Energy Regulator
of South Africa (NERSA)
P.O. Box 40343

Arcadia 0007

Tel.: +27 (12) 401 46 00
Fax: 427 (12) 401 47 00
E-mail: info@nersa.org.za

Internet: WWW.NErsa.org.za

African Wind Energy Association (AfriWEA)
P.O. Box 313

Darling 7345

Tel./Fax: +27 (22) 492 30 95

E-mail: office@afriwea.org

Internet: www.afriwea.org

South African National
Energy Association (SANEA)
P.O. Box 868

Ferndale 2160

Tel.: 427 (1) 789 13 84

Fax: 427 (11) 789 13 85

Internet: ww w.sanca.org.za

Energy Research Centre
University of Cape Town
Private Bag

Rondebusch 7701

Tel.: 427 (21) 650 32 30
Fax: +27 (21) 650 28 30
E-mail: erc@ebt.uct.ac.za

Internet: www.erc.uct.ac.za

ESKOM

Megawatt Park

P.O. Box 1091
Johannesburg 2001

Tel.: 427 (11) 800 81 11
Fax: 427 (11) 800 43 38
E-mail: paia@eskom.co.za

Internet: ww w.eskom.co.za

Central Energy Fund (CEF)
P.O. Box 786141

Sandton 2146

Tel.: +27 (1) 280 03 00
Fax: +27 (11) 880 98 03
E-mail: mandlat@cef.org.za

Internet: www.cef.org.za

Sustainable Energy Society
of Southern Africa (SESSA)
P.O. Box 868

Ferndale 2160

Tel.: 427 (12) 789 13 84
Fax: 427 (12) 789 13 85
E-mail: info@sessa.org.za

Internet: ww Ww.s€ssa.org.za

Southern African — German Chamber
of Commerce and Industry

P.O. Box 87078

Houghton 2041

Tel.: 427 (1) 486 27 75

Fax +27 (11) 486 36 25

E-mail: info@germanchamber.co.za

Internet: www.germanchamber.co.za
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Development Bank of Southern Africa
P.O.Box 1234

Halfway House

Midrand 1685

Tel.: +27 (11) 31339 11

Fax: +27 (11) 313 30 86

Internet: www.dbsa.org

Industrial Development Corporation
of South Africa Ltd.

P.O. Box 784055

Sandton 2146

Tel.: +27 (11) 269 30 00

Fax: +27 (11) 269 31 16

Internet: www.idc.co.za

Embassy of the Republic

of South Africa in Germany
Tiergartenstr. 18

10785 Berlin

Tel.: +49 (30) 220 73-0

Fax: +49 (30) 220 73-190

E-mail: wirtschaft@suedafrika.org

Internet: www.suedafrika.org

GTZ Office Pretoria

P.O. Box 12732

Hatfield 0028

Tel.: 427 (12) 342 01 81

Fax: 427 (12) 342 01 85
E-mail: gtz-suedafrika@gtz.de

Internet: www.gtz.de
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