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Abstract

Not having access to modern energy services isbaimas case of energy insecurity. Compared with
other parts of the world, energy deprivation, thekl of access to energy, is by far most prevalent i
Africa. Within the continent, a sharp distinctioashto be made between rural and urban regions las we
as Northern, Sub-Saharan and South Africa. Thih liggree of intra-African variability requires
differentiated approaches to tackle the issueseelan the continent’s energy security. Reliableeas

to modern (efficient and clean) energy servicesalbrenergy-consuming sectors of an economy is a
prerequisite to achievement of developmental gadalduding the Millennium Development Goals
(MDGs).

From an African perspective, energy security rezpia broader definition than just the availabitifya
regular supply of energy at an affordable priEeergy security is a complex topic with linkages to
numerous other sustainable development objectiBesause of this strong nexus between energy
production/use and human development, energy s$gcasgues must, therefore, be integrated into
energy policies alongside other policy objectiveshsas developmental and environmental goals.dn th
context of Africa, the issues of access and affaifitia of energy services assume special signifoeaim
addressing challenges of climate change and failg the achievement of the MDGs. Strategic areas
of priority to address energy security in Africzlude: renewable energy, including agro/bio/fuégs,
enhancing access to energy services and indusipplications, energy efficiency measures in
households (improved cook stoves, efficient lamfis) eand energy efficient technologies for the
enhancement of industrial productivity and compsgitess.

This paper raises aspects related to energy sedurén African context by focusing on the indugitri
sector. Strategic priorities to address the isagtude: renewable energy, including agro/bio/fuéds,
enhancing access to energy services and indusjications, and energy efficiency for industrial
productivity and competitiveness. Industrial pradility is one of the central determinants of a
country’s prosperity. Other aspects in the contéxAfrican energy security include the diversificat

of energy supply and demand; development of enarfygstructure, with attention to its resilience;
promotion of clean and affordable energy sourced #athnologies; decentralisation of energy
production through development of local energy veses and systems; the role of energy trade and
regional integration; energy/power sector reforfwhich energy pricing is an essential componest) a
well as the economic vulnerability of many Africamuntries to oil (and commodity) price fluctuations

There is a well-established causality between ireccend energy consumption. However energy
consumption also affects income. Improving indasitapacity is recognised as an important measure t
reduce poverty. Given the low stage of general @con development in Africa, industrial development
has the potential to become an “engine of growth”t€rm originally coined in the context of
international trade). Improving industrial capadityd better integrating the continent into inteioral
trade are key ingredients for achieving a sustdndbvelopment in Africa. Energy security is a key
prerequisite for both of these key drivers of depehent. Therefore, energy security is also the
foundation of the pillars of UNIDO’s mandate to wed poverty in countries with developing and
transition economies through sustainable indusgriaivth.
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1 ENERGY SECURITY IN THEAFRICAN CONTEXT

Worldwide demand for energy is likely to increagm#icantly over the coming decades, particularly
in developing countries. Three-quarters of thequigid increase in carbon dioxide emissions results
from fossil fuel consumption in non-OECD countri€ommercial energy supply is increasingly
concentrated on a small number of countries. Thasent patterns of global energy production and
consumption are set to face multiple challengesbajl warming and other environmental concerns,
geopolitical conflicts, significant fuel price rsend depletion of fossil fuel reserves. Consedyent
the social dimensions (fight against poverty), édeenomic dimensions (competitively priced energy,
security of supply) and the environmental dimensiofh these energy demand and supply patterns
constitute a huge challenge to the achievemenisibmable development objectives.

High and highly volatile energy prices have movéabgl energy security to the top of the political
agenda. Energy security was, for example, was btigecsubjects of the summit of the G8 leaders in
July 2006. Not having access to energy servicesisbvious case of energy insecurity. Compared
with other parts of the world, energy deprivatitve lack of access to energy, is by far most pental

in Africa. Over the last four decades, the gap ketwenergy supply and demand in Africa has been
(and is expected to continue) growing (UN-Enerd}Q?. Since access to affordable energy services
is a key determinant of economic growth and poveeguction efforts, Africa continues to face
critical challenges related to its energy sectdrese challenges include the use of renewable energy
improving energy efficiency, the diversification ofnergy supply, development of energy
infrastructure, promotion of new (energy) techn@sdy exploiting innovative models of technology
transfer, energy trade and regional integratiofgrne of the continent’s electricity industries, atte
economic vulnerability of African countries to @kice fluctuations. Within Africa, the situation
differs dramatically between rural and urban regias well as between Northern, Sub-Saharan and
South Africa. North Africa is heavily reliant on dpcarbons, South Africa depends to a very high
degree on coal, and in Sub-Saharan Africa (excepthSAfrica) traditional biomass is by far the
dominant fuel. This high degree of intra-Africanriadility requires differentiated approaches to
tackle the issues related to the continent’'s ensegyrity.

Energy security may be defined as “a country’sigbtb expand and optimise its energy resource
portfolio and achieve a level of services that wilistain economic growth and poverty reduction”
(RIVM, 2004). The IEA defines energy supply to lsec€ure” if it is adequate, affordable and reliable
(IEA, 2007a)t From the different definitions of energy securityo broad dimensions may be
distinguished: gphysical/quantity dimension risks related to physical supply shortfalls aciog
between production and consumption due to infragtral failure; and aeconomic/price dimension
the risks of price distortions caused by fluctuagian the price of energy products on the world
markets. Essentially, energy security rests on pninciples: using less energyo provide energy
services (i.e., improving energy efficiency), draving acces$o technologies (and fuels) that provide

1 Alist of energy security definitions can be fouim UNIDO (2006). Another aspect of energy seguttiat

is of importance to energy producers is “demandursgt, the predictable demand pattern (von
Hirschhausen, 2005).
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these energy services in a sustainable mannerg¥sercurity encompasses supply side and demand
side options. Both principles are typically not Wakt in Africa.

From an African perspective, energy security rezpia broader definition than just the availabitity

a regular supply of energy at an affordable pritigergy security is a complex topic with linkages to
numerous other sustainable development objectBesause of this strong nexus between energy
production/use and human development (UNDP, 200071, 2007c, 2007¢e; FEMA, 2006) (and also
because there are no energy-specific MDGs), ensegyrity must, therefore, be integrated into
energy policies alongside other policy objectiv@s;h as developmental and environmental goals. In
the context of Africa, the issues afccessto energy services andffordability assume special
significance in facilitating achievement of the MBGAn efficient and effective energy infrastructure
is a precondition for economic development in gahend for industrial development (as measured in
increases in productivity and competitiveness) divrsification in particular. Yet most forms of
energy infrastructure are very capital-intensive aften require large-scale investment, which many
African country governments find almost impossitiefinance (UNCTAD, 2007c). Figure 1 shows
the links between energy use and the MDGs.

Figure 1 Relationships between energy and the aehient of MDGs
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There are a number of initiatives to address tliesges in Africa. To achieve its objectives and the
MDGs, the Forum of Energy Ministers of Africa (FENfAproposed to fulfil the following energy-

related targets by 2015: Doubling the consumptibmodern energy services; 50% of inhabitants in
rural areas should use modern fuels for cookingt @b the poor in urban and peri-urban areas should
have access to modern energy services; 75% of kschiiwics and community centres should have
access to electricity as this would enhance thempetitiveness; mechanical power should be
available to rural areas. African Ministers convenunder FEMA met in Maputo in March 2007

2 FEMA was established to provide political leaddps policy direction and advocacy to increase asde,

and better utilization and management of, energpueres for the continent’s sustainable development
FEMA's web site can be accessedhtip://www.fema-africa.org/
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where they adopted the “Maputo Declaration on Bn&ecurity and Sustainability in Africd"Table
10 provides an overview of energy targets agreefiftigan ministers.

In the New Partnership for Africa’s Development (NED)* Framework Document governments
adopted several energy-related targets, includargets to: increase African peoples’ access to
reliable and affordable commercial energy from @035% or more within 20 years; improve the
reliability and lower the cost of energy suppliegptoductive activities, in order to enable a 6%uzal
economic growth; rationalise the territorial distriion of existing but unevenly allocated energy
resources; reverse environmental degradation atedawith the use of traditional fuels in ruralase
exploit and develop the hydropower potential fa tlver basins of Africa; integrate power grids and
gas pipelines to facilitate cross-border energw$ioand reform petroleum regulation and legislation
These targets can be considered a quantificatigkirafan energy security and reliability objectiyes
whereas almost all of these targets immediatebtedb the issue of access to energy services.

This paper raises aspects related to energy sgau@in African context by focusing on the indugitri
sector. Strategic priorities to address the isaakide: renewable energy, including agro/bio/fufss,
enhancing access to energy services and induapfdications, and energy efficiency for industrial
productivity and competitiveness. Industrial prailtity is one of the central determinants of a
country’'s prosperity. Other aspects in the contéxtfrican energy security include the diversificat

of energy supply and demand; development of energgstructure, with attention to its resilience;
promotion of clean and affordable energy sourced tathnologies; decentralisation of energy
production through development of local energy ueses and systems; the role of energy trade and
regional integration; energy/power sector reforrinwbich energy pricing is an essential component)
as well as the economic vulnerability of many Adiric countries to oil (and commodity) price
fluctuations.

2 GLOBAL AND AFRICAN DEMAND AND SUPPLY PATTERNS

Global Trends

Worldwide demand for energy is likely to increagggicantly over the next decades, particularly in
developing countries. This increase is projectedite place in all world regions and for all fuels:

The Intergovernmental Panel on Climate Change ()R@jects that the energy demand in
developing countries and transition economies codrkease by a factor of three to five by
2050. During this time period, all IPCC scenarioggest that the main sources of primary

% In the declaration, Ministers identified the needincrease access to modern energy servicesaduress

the significant negative health and environmentaplications of heavy reliance on traditional biosas
energy; utilize Africa’s rich energy resources, @iare currently underexploited or exported without
benefiting the majority of Africa’s citizens; inase financial flows to match Africa’s energy invastt
needs; and promote a better mix of energy supptiomg ranging from existing conventional options t
renewable energy sources, to strengthen Africaésgnsecurity.

The objective of NEPAD is to stimulate Africa’s\celopment by bridging existing gaps in prioritgses,
including agriculture, health, education, infrastuire, information and communications technology,
environment, tourism, and science and technologfEPAD’'s web site can be accessed at
http://www.nepad.org/
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energy will remain a combination of coal, oil, agak, providing between 60 and 80% of the
energy mix in 2050.

The Energy Information Administration of the US Regnent of Energy projects an increase
of (commercial) world energy demand by 57% from2692030 (EIA, 2007). Three-fourths
of the projected increase in carbon dioxide emissi@sults from fossil fuel consumption in
non-OECD countries.

The IEA (2007¢€) expects an increase of global gnéegnand of 55% by the year 2030;
energy demand in the developing world is likelyrtore than double over the projection.
Table 1 shows projected global energy demand aowelebfsis.

Table 1 World primary energy demand, 2005, 2018, 2030
Mtoe 2005 2015 2030 2005 -2030
% p.a.
Coal 2892 3988 4994 2.2
oil 4000 4720 5585 1.3
Gas 2354 3044 3948 2.1
Nuclear 721 804 854 0.7
Hydro 251 327 416 2.0
Biomass and waste 1149 1334 1615 1.4
Other renewables 61 145 308 6.7
Total 11429 14361 17721 1.8

Source: IEA (2007¢)

This massive increase in projected energy demaisgsramportant energy security concerns for
energy importing nations. With respect to the ptgisdimension of energy security, on the global
scale there is an increasingly poor geographiceletadion between commercial energy supply and
demand. Internationally traded energy accountsfgrowing share in total energy use. In the case of
oil, for example, a small number of suppliers pdevifor an increasing share in total supply.
Concerning the economic dimension of energy secuoit the global scale there is enough capital
available to finance energy supply projects (inoigdheir transport infrastructure). However in poo
regions, such as Africa, it is by no means guasghtthat the necessary capital flows will be
forthcoming.

Two thirds of the world's oil and one third of glatgas reserves are in the Middle East, mostljén t

Gulf region. Although these countries currently@aa for some 27% of global crude oil supplies,
they are expected to double their share by 201fcadficcounts for 114 of the world’'s 1317 billion
barrels proved oil reserves and 484 of 6183 trilkobic feet proved natural gas reserves (EIA, 2007
Figure 2 shows principal world oil trade movement2006.
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Figure 2 Major oil trade movements 2006, milliommes
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Currently, renewable energy technologies suppl%3of the world’s primary energy supply, but
25% of the developing countries’ energy supply,myain three forms: traditional biomass for heating
and cooking in rural areas, modern biomass condousind hydropower (IEA, 2007c). The IEA
(2007e), in its reference scenario, projects thatgiobal share of renewablieselectricity generation
will increase, from 18% currently to 21% by 2030.

Industry (excluding non-energy use) accounts faualone third of global final energy consumptfon.
On a regional basis, this share ranges from 18%frica to more than 40% in China, reflecting the
relative importance of the industrial sector inrgyause and also contribution to a region’s GDP.

African Trends

On the African continent much more energy is preduthan consumed. In 2005, production of coal
was 39% higher than consumption. The corresponadimgpers for crude oil and natural gas are 236%
and 119%, respectively. However, this does notyntipht there are no energy security issues. Tlsere i
a high degree of intra-African diversity in energgmand and supply that largely reflects the
diverging regional resource endowments. Africa’ergg sector is best understood as three distinct
clusters: North Africa, South Africa and Sub-Saharsrica. North Africa is heavily reliant on
hydrocarbons, South Africa depends to a very higgrek on coal, and in Sub-Saharan Africa
(excluding South Africa) traditional biomass isflay the dominant fuel.

The strong growth in total energy production wasslt of robust growth in North and West African
crude oil production. The share of biomass in tptathary energy supply (TPES) decreased from 62%
in 1971 to 47% in 2005; however, Africa’s use ofntustible renewables (mainly fuel wood) still
remains significantly higher than the world averaGembustible renewables provide most of Sub-
Saharan Africa’s household energy needs. The presanlarge forests, agro-industry, agriculture, a

® Industry is defined as sector D (Manufacturingiler the International Standard Industrial Clasatfon

(ISIC). Industry is not only an important consurnéfinal energy but also an energy producer.
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large rural population, and a low GDP per capita tesulted in a large use of biomass in cooking.
This helps explain the extremely high share of l@ssin the African energy mix compared to the
world average of 10% (IEA, 2007b).

Global per capita energy consumption is very ungveistributed when viewed in terms of electricity
consumption. Whereas average annual electricitgwoption in the OECD is around 9 000 kWh per
capita, it is only 1157 kWh in developing countr@s average, and in several Sub-Saharan African
countries around 100 kWh. In ECOWAS countries, dgample, the average per capita electricity
consumption is only 88 kWh annually. Africa’s engrigtensity is higher than the world average
despite low electrification rates and less devaddpdustry and transport sectors. This clearly ptuin

a low overall energy efficiency. In addition, engigtensity has not improved since 1971 (Figure 6).
Table 2 presents basic energy indicators for iddiai African countries. 34 of the 50 Least
Developed Countries (LDCs) are African countries.

Table 2 Basic energy indicators for country groups

Traditional fuel

. Electricity GDP per unit of .
consumption consumotion per eneray use Per capita CO;
(% of total energy P P 2000 9y S emissions
requirements), K c;?plta %( f '.DIPPL." SISper (metric tons), 2003
2003 (kwh), 2004 g of oil equivalent)
All Dev. Countries 26.3 1221 4.6 2.2
Sub-Saharan Africa 81.2 478 . 0.8
OECD 4.6 8795 53 11.2
World 21.7 2701 4.8 3.7

Sources: UNDP (2006) and UNDP (2007e€)

In 2005 Africa produced 12% of world crude oil aegported 79% of its production. With the
exception of Egypt, the major oil producers in Aériall registered strong growth in 2005. Nigeria,
Algeria, Libya, Angola and Egypt accounted for 836 African production. In 2005, Africa’s
production of crude oil averaged 8856 million blriger day. Algeria, Angola, Libya, and Nigeria are
the main oil producers. Other oil producers are @awn, Chad, Congo, Céte d’lvoire, Egypt,
Equatorial Guinea, Gabon, Mauritania, Sudan, anusTat

Natural gas experienced the fastest increase mapyi energy production between 1971 and 2005,
with natural gas TPES increasing from 1% to 12%ndast all of African gas production comes from
Algeria, Egypt and Nigeria, 52%, 25% and 11% resSpely. More than half of African natural gas
production is exported, both by pipeline and LNGrida’s production of natural gas in 2005 averaged
171,735 million standard cubic metres, which regnésd an increase of 13.1 per cent from 2004. This
raised Africa’s share in world gas production fréré per cent in 2004 to 6.1 per cent in 2005. Aiger
accounted for 50 per cent of Africa’s total prodoctof gas, followed by Egypt, Libya, and Nigeria,
together accounting for about 44 per cent in 200& increase in African production of natural gas i
explained by two main factors. The first is relatedhe acceleration of substitution of crude gil b
natural gas in the generation of electricity arotmel world. The second reason is the high level of
international prices for both oil and gas, whicbrgased the level of extraction of gas on the centi
(UNECA, 2007).
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In 2005, South Africa accounted for 97% of Africédgal coal production and 90% of coal consumed.
South Africa remains the world’s fifth-largest prmeér of coal. A third of coal is exported, 38% of
coal is used in electricity generation and 16%oisverted in coal liquefaction and gasification pén

Electricity production and consumption largely eets the disparity in fossil fuel resources between
regions of Africa. North African countries and Souifrica generate 79% of the continent’s total
electricity.

Figure 3 highlights the continent’s diversity comiag energy production by fuel type.

Figure 3 Regional energy production in Africa, 2005
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Source: IEA (2007b)

Between 1971 and 2005 total African energy consignpihcreased at an average annual rate of 3.3%
to 605 Mtoe. Figure 4 shows the continent’s fuelrel in 1971 and 2005. However, as stated above,
this average masks important regional differendsse @& energy consumption. For example, the
biomass share in TPES for the whole continent statdt7%, while for South Africa it amounts to
15.4%, in Libya 1.4% , in Egypt 2.3%, and in Ethiop90%. Conversely, and not surprisingly, the
share of hydrocarbons is the highest in North ardtfrica.

While average per capita commercial energy consiomiin Africa is estimated at 313 kilograms of
oil equivalent, the average figure for African LD@sonly 30.4 kilograms of oil equivalent. Many
LDCs are characterised by very low commercial eneansumption such as 5 kg of oil equivalent in
Chad, 13 kg in Mali, 19 kg in Burundi, 20 kg in Wgka, or 21 kg in Mozambique (OSCAL, 2001).

Five countries dominate the demand for refinedpodducts: Algeria, Egypt, Nigeria, Libya, and
Tunisia, accounting for almost 65 per cent of tb&lt African consumption of refined products in
2005.

® In the industrial sector, increasing use of doalfrica is expected for several purposes, inalgdihe

production of steam and process heat for indusapglications, production of coke for the steelusidy,
and production of coal-based synthetic liquids.r€otly, two commercial-sized coal-to-liquids plaf@asol
Il and Sasol Ill) in South Africa supply about 28%the country’s total liquid fuel requirements.éeltwo
plants together are capable of producing 150,00@Iseof synthetic liquids per day (EIA, 2006).
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Figure 4 African total primary energy supply, 19a1id 2005

Source: IEA (2007b)

At the end of 2005, African proven reserves of erod represented 10.2 per cent of the world'sltota
while reserves of natural gas in Africa accountad/.9 per cent of the world’s total. Algeria, Ldyy
and Nigeria lead in terms of proven reserves witkhare of 76 per cent of total African reserves,
followed by Angola, Egypt, Gabon and Sudan with canbined share of 18.4 per cent. Africa
continues to be a net exporter of crude and refoiedroducts. In 2005, exports of crude oil reathe
6.477 million barrels per day, which representedharease of 1.8 per cent from 2004. 68% of the gas
reserves are just in two countries, Algeria andeNa Table 3 shows African oil and gas reserves as
of end of 2005 (UNECA, 2007).

Table 3 African oil and gas reserves as of end0@b2
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3 ENERGY EFFICIENCY FORINDUSTRIAL PRODUCTIVITY AND
COMPETITIVENESS

The principal goal of the United Nations Millenniudeclaration is to halve extreme poverty by 2015.
To achieve this goal, developing countries aregadhof a vibrant private sector with entrepreneurs
making investments and creating jobs. Enhancinglystive capaciti€salso directly contributes to
UNIDO’s twin objectives of promoting sustainablediustrial development and environmental
protection. While some industrial sectors have ceduthe problem of energy access by using
decentralised on-site power generation, energyieffty problems are very often a considerable
impediment to African industrial development. A &doconsensus has emerged that one of the major
challenges facing Africa is, for the continent awfaole, and the more so for Sub-Saharan Africa,
converting comparative advantages, the cornersbbrieade theory, into industrial competitiveness
(UNIDO, 2007a).

Energy industries have an impact on many policiesluding transport, environment, industrial
competitiveness and economic development. Therereompetitive, energy efficient industrial
sector improves a country’s overall economic coitigehess. The productivity of most African
industry is compromised by the lack of a coordidapproach to energy efficiency technologies and
measure A substantial improvement in efficient consumptarenergy, especially electricity, by the
manufacturing and service sectors is necessargnpoove the productivity and competitiveness of
African industry.

Competitiveness can be viewed at several leveddiomal, industrial, or firm - as well as domedlica

and internationally. As both national and even stducomparisons are based on aggregate measures,
the clearest analytical way to look at competite®n is at the firm level. Here competitiveness is
defined as the firm’s ability to maintain or inceeamarket share based on its cost structure, guatit
other perceived attributes. Ultimately, nationamgetitiveness depends on the competitiveness of
individual companies. Industrial competitivenesgeaserally viewed as an industry’s ability to expor

its goods, with industry being defined as a grolfirms that produces similar goods.

Depending on the firm’s cost structure and adamtattompetitiveness is affected both domestically
and internationally. Domestically these impactslude changes in the market shares and profit
margins of firms within the domestic industry, imding from increased competition from imported

goods; and changes in the return on investmenttlansl a potential shift of production between

different firms or industries (or sectors). Intefanally, the most direct measure is reflectedhia t

“The productive resources, entrepreneurial cdjtielsi and production linkages which together deiee
the capacity of a country to produce goods andicesvand enable it to grow and develop” (UNCTAD,
2006).

Productivity is a measure of how efficiently #sonomies’ resources are transformed into the ptemuof
goods and services. It measures how much outgubiuced relative to the inputs of labour, cap(pddnt
and equipment), and (energy consuming) technol@gyincrease in productivity implies that more outpu
can be produced with the same inputs. Productinityeases allow companies to defend their competiti
position. Investment in more energy efficient equgmt increases the productivity of the input energy
Similarly, at the national level, productivity ide single most important determinant of sustained
improvements in the standard of living of its a@tiis. Productivity increases and wealth creationldvou
facilitate increased spending on social prograrealth care, higher education, cleaner environnetat,
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firm’s ability to maintain its export markets. OEC2006c) finds that Sub-Saharan Africa is the
region with the lowest industrial productivity.

The issue of energy and competitiveness covers teuels: measures related to the energy sector tha
affect the competitiveness of individual fuels witla country’s energy system; the competitivendss o
the whole energy sector, for example as measurethdyrade in energy products; and how the
productivity of a country’s energy sector affecke tcompetitiveness of the whole economy, for
example as a result of lower energy prices.

The fact that demand for fuels is a derived denadiodvs, in many cases, a high degree of substitutio
between factors of production in order to produeedonsumer-relevant energy services. The concept
of energy services also nicely bridges the supjolg with the demand side. Improving efficiency on
either side, therefore, also contributes directlystistainable consumption. Figure 5 outlines the
linkages between energy efficiency at each stageenmrgy conversion and the corresponding
sustainable development impact, as measured bytygoéllife (social dimension), competitiveness
(economic dimension) and environmental implications

Figure 5 Sustainable development impacts of irsedaenergy efficiency

Primary energy |4

Supply side by efficiency

Final energy Decoupling by
) . improving
Demand S|de{' efficiency energy
efficiency

Useful energy

Demand side y efficiency

Energy services  [€—

Energy security <J L Competitiveness

Quality of life Environment

Numerous studies show the potentials for improwengrgy efficiency along the conversion chain.
Examples include high efficiency motors and liggtindistrict heating and heat/electricity

cogeneration systems, heat pumps, and buildindatiso. Given the projected growth in global

energy demand, energy efficiency plays a crucilel irothe attainment of all dimension of sustaieabl

(industrial) development. At the global level oslyme 37% of primary energy is converted to useful
energy (UNIDO, 2001). Policy mechanisms to pronertergy efficiency have been justified on the
rationale of market failure which prevents pricgnsils from being sufficient alone to induce

consumers to implement the socially optimal level.

The G8 Summit Declaration of June 2007 states: fowipg energy efficiency worldwide is the
fastest, the most sustainable and the cheapestomaduce greenhouse gas emissions and enhance
energy security.” Africa’s high energy intensityoupled with the low levels of industrialisation,
points to an inefficient energy use. Figure 6 shérican electricity intensity, energy intensity dan
energy production intensity. As can be seen, overargy intensity has not improved sine 1971, and
electricity intensity has even doubled over thisdiperiod. This trend is in stark contrast to OECD
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countries where energy intensity improved (i.eclided) significantly and electricity intensity gtd
about constant over the time span 1971 to 2006ehwnd Castellanos-Silveria (2007) present a
detailed analysis of decoupling of industrial eyeopnsumption from the sector's manufacturing
value added for different country groups.

Figure 6 African electricity intensity, energy ingity and energy production intensity

Source: (IEA, 2007b)

Table 4 presents industrial energy intensities, n@asured in toe per million US dollars of
manufacturing value added, for different countrgugings. Industrialised countries’ industries regui
least energy for every dollar value added whileusides in LDCs operate most inefficientlfLhe
numbers indicate the significant potential for gyezfficiency improvement¥.

Table 4 Industrial energy intensity by country gueu1990 and 2002

1990 2002
Country Groups 6 6 Average annual
(number of countries/total number in the (t0e/10°USS of (t0e/10°US$ of percentage change,

manufacturing value  manufacturing value

group) added) added) 1990-2002
Industrialised Countries (25/25) 200 190 -0.4
Transition Economies (7/22) 1380 580 -7.0
Developing Countries (53/100) 780 590 -2.3
Least Developed Countries (8/45) 700 640 -0.7

Source: Luken and Hesp (2006)

According to UNIDO (2007a), in terms of the degideindustrial development, measured by the
share of manufacturing value-added (MVA) in groesndstic product (GDP), African countries can
be grouped into five categoriesRglatively advanced industrial stag&VA/GDP ratio above 20 per
cent; b)Upper industrial stage- MVA/GDP ratio of 15-20 per cent; ttermediate industrial stage
MVA/GDP ratio of 10-15 per cent; d)ow industrial stage- MVA/GDP ratio of 5-10 per cent and e)

However, Africa is the most efficient region iluminium production due to new production facilti@dEA,
2007d).

In the case of Ghana, for example, Van Buskirkl.e2007) estimate an average energy savingsiaitef
550 kWh/refrigerator/year, and a monetary savirfgaare than $35/refrigerator/year.

10
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Very lowindustrial stage -MVA/GDP ratio of less than 5 per cent. While thegree of industrial
development differs across African countries, onlg few countries, MVA/GDP ratio is above 20 per
cent. While the degree of industrial developmerftes across African countries, only in a few
countries the share of manufacturing value-addeptdass domestic product is above 20 per cent. For a
large number of countries in Africa, the manufaictgisector’s contribution to GDP is less than 16 pe
cent™

An important element of energy security policy ifriéa is tapping the potential of cost-effective
energy efficiency improvements in its industriattee. IEA (2007d) presents efficiency potentials fo
several industrial subsectors. If all developingurddes met the developed country average
manufacturing energy intensity as of 2004, eneysumption could potentially be reduced by 70%.
Increased energy efficiency in key sectors woust abntribute to industrial and economic stability.

4 RENEWABLE ENERGY FORPRODUCTIVE USES ANDINDUSTRIAL
APPLICATIONS

A key driving factor for an increasing renewablesigyy implementation in OECD countries are
policies to mitigate climate change. In contrast, developing countries, which are generally
characterised by a high share of non commercialevable) energy, particularly in Africa, rising
fossil fuel prices and energy security concerngroéfdditional opportunities for renewable energy.
The environmental characteristics of renewablegnsystems and the energy security brought about
by increased use of indigenous energy sourceshaenbst common reasons cited for renewable
energy promotion, although energy flexibility andvetsity issues, economic concerns such as
regional development and the export potential aeveable energy technology in emerging markets
are also important.

Africa has huge potential for renewable energy teemits growing rural energy needs on a
decentralised basis. Sub-Saharan countries arenwiith tropics and, therefore, offer the best piden
for solar energy and biomass. North Africa is apofbromising region for renewable energy. Egypt,
Morocco and Tunisia account for 85% of the insthldnd capacity in Africa and the Middle East.
North Africa is also becoming a focal point foraothermal projects.

This section focuses on productive uses and industpplications of renewables. In the African
context renewable energy is also well recognisea ashicle to improve energy access (dealt with in
chapter 5).

In developing countries industry accounts for mitr@n a third of total final energy consumptidn,
and seventy to eighty percent of this sector’s ggnelemand is for heat production (process heat for
low or high temperature applications). Given thgidal concerns of global warming, environmental
pollution, energy security and international indiastcompetitiveness, there is an increasing need f

1 From 1980 to 2000, MVA in the developing worldaag/hole grew by 5.7 per cent annually, as comptred

2.3 per cent in the industrialised countries. Mgy by 4.8 per cent in the Middle East and Northigsf
and 1.7 per cent in Sub-Saharan Africa (Shapir6720
For Africa as a whole, due to a low degree ofubtdalisation, this share is only 18%. In Soutlriéd
industry accounts 35% of total final energy constiomp

12
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industry to make use of modern sources of energhar&nd biomass-based technologies have very
considerable potential to meet in a sustainable thaygrowing energy needs of many industrial
enterprises, especially for small and medium seaterprises. Renewable energy technologies have
recently also proved economically competitive fozating growing energy needs of SMEs. This is,
for example, highlighted by enhanced use of sother(nal) technologies for low heat/drying
applications. However, currently only a tiny fracti of solar energy is being used for industrial
processes. Biomass-based fuels (“biofuélstiave recently attracted a lot of attention duehieir
potential to displace conventional transport fuélewever, also in the industrial sector, modern
biomass technologies such as biomass gasificaéiorcantribute to achieving of the above-mentioned
concerns.

In this context renewable energy sources and tdobims for industrial applications in energy
intensive small and medium sized manufacturing rerises (SMEs) have been emerging as an
increasingly attractive option to meet the enemgyuirements for motive power and process heat for
low temperature applications. In addition to sttbeging cogeneration efforts, biomass gasification
and solar technologies have immense potential tetrige growing energy needs of SMEs in
developing countries. UNIDO is heavily involved aetivities to promote industrial applications of
renewable energy (UNIDO, 2004, 2007c, 2007d).

Key industrial applications of renewables inclugewer/process heat from biomass gasification,
combustion and co-generation; biogas/power frormusiral effluents/residues; power generation
from industrial solid wastes; liquid biofuels fdnet transport/power sector; and solar thermal and
photovoltaic applications. Two sources of renewattergy are most relevant for application in
SMEs: bioenergy and solar energy.

Solar heat for industrial processes (SHIP)

Electricity accounts for around 17% of global firalergy demand, low temperature heat 44% (of
which traditional biomass used for heating and aupkn developing countries has a significant
share), high temperature industrial process he#t, Hdid transport fuels 29%. Salem (2007) estimates
“that the energy demand that could be met by dudat for industrial processes in the most suitable
industrial sub-sectors in Non-OECD countries i$2,200 TJ, which is equal to 6% of all energy used
in the industrial sector.”

The use of solar energy has a long history in ésé&lential sector where solar collectors are used f
domestic hot water preparation, swimming pool mggéind space heating. Virtually 100% of all solar
collectors worldwide are used for these applicatioks of 2004, there is a solar-thermal capacity of
86 GW installed, covering 123 million square meters

The industrial sector is well suited to solar (thal) technology because of its high share and velum
of energy required for process heat. Table 5 shbwsheat and electricity shares in industrial final
energy use for different world regions. In non-OE€Buntries, for example, some 80% of total
industrial energy use is required for heat processeh as drying, washing, hot water preparation,
pasteurisation and sterilisation. A significantgutal for using solar heat is in the food and bage
industries, in the textile and chemical industraesl for simple cleaning processes (such as war

13 UNIDO (2007c) defines biofuels “as energy casielerived from the conversion of biomass to provide

sustainable inputs for heat, power, and transgaptieations”. Biofuels can be liquid, solid or gass. The
principle sources of biomass are agriculture amelstoy.
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washes). In developing countries with their gergraunny climate and limited availability of
commercial energy supply, solar thermal energy lmarused to promote development while at the
same time reducing emissions.

Table 5 Heat shares in industrial energy use
Region Heat share (%) Electricity share (%)
OECD 70.9 29.1
Non-OECD 80.4 19.6
Africa 78.0 22.0
Latin America 79.2 20.8
Asia (excl. China) 81.8 18.2

Source: Salem (2007)

In addition to the high heat share, the temperdewel for almost all applications is below 250°@ —
temperature profile which could be well supplieddnjar thermal technologies (Table 6). The lower
range of that temperature level “can already bevigen today with commercially available solar
thermal collectors” (ESTIF, 2006).

Table 6 Temperature ranges for industrial processes
Industry Process Temperature Industry Process Temperature
(T) (T)
Dairy Pressurisation 60-80 Paper Cooking, drying 60-80
Sterilisation 100-120 Boiler feed water  60-90
Drying 120-180 Bleaching 130-150
Concentrates 60-80
Boiler feed water  60-90 Chemical Soaps 200-260
Synthetic rubber ~ 150-200
Tinned food Sterilisation 110-120 Processing heat  120-180
Pasteurisation 60-80 Pre-heating 60-90
water
Cooking 60-90
Bleaching 60-90 Meat Washing, 60-90
sterilization
Cooking 90-100
Textile Bleaching, 60-90
dyeing
Drying, Bricks and .
degreasing 100-130 blocks Curing 60-140
Dyeing 70-90
Fixing 160-180 Plastics Preparation 120-140
Pressing 80-100 Distillation 140-150
Separation 200-220
Extension 140-160
Drying 180-200
Blending 120-140

Source: Kalogirou (2003)
Biofuels applications

Biomass is far too precious to burn. Biofuels ame avay of extending the functionality of biomass.
Industry, and particularly SMEs occupy key functom: producing food, feed and fiber (food
industry; pulp & paper industry etc.); pre-procagsiwastes and residues (e.g., pelletisation);
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manufacturing equipment with various technologiessémbly / maintenance, logistics); and
converting feed stocks into biofuels (combusti@ngrfentation, gasification etc.).

As highlighted in UNIDO (2007a), there is an urgaeed to harness the vast potential of renewable
energy resources to promote growth and reduce poweAfrica and a growing realization that over-
dependency on imported fuel and on inefficient itradal energy impedes economic development.
Biofuels can reduce dependence on imported fossisfand increase energy security as well as
mitigate climate change. Their production can @&sbance rural economic development (UNCTAD,
2006b and 2006€). These benefits are difficultuantfy as they are externalities, and not refigdte

the market price of biofuels. On the other handrahare potential trade-offs between the production
of food, fuel and feed. The recent dramatic incegasagricultural commaodity prices (“agflation”) is
of particular concern for net food importing deysiay countries as well as the poor in urban
populations (OECD-FAO, 2007). In poor countries tesue of food security is closely linked to
energy security. “A higher share of biofuels wilid the price movement of that crop to the world
petroleum market” (Doornbosch and Steenblik, 20B@). this reason, Kojima et al. (2007) conclude
that “biofuels are unlikely to become the solutitm rising crude-oil prices” (Doornbosch and
Steenblik, 2007).

The potential contribution of biofuels to the wdslcenergy mix is highly debated (Smeets et al.,
2007). Under optimistic assumptions bioenergy cquriavide a multiple of today’s energy demand
(without competing for food production). Howevehete are also critical voices arguing that
bioenergy’s sustainable contribution is even lésmtit provides today. A detailed overview of the
status, challenges and opportunities for biofugléfrica can be found in Karekezi et al. (2007)d an

Box 1 highlights some African biofuels activities.
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Box 1 Biofuels activities in Africa

The African continent has several comparative athges for producing biofuels. Some countries hawgel
surfaces of suitable rain-fed lands that have rbbgen cultivated, and generally agriculture catabgely
improved. At the same time, many countries, evenesaith good agricultural potential, are struggltog
provide sufficient food for their rapidly growingpulations.

Due to its geographical and social situation, Mozime may become an important biofuel producetable
climatic conditions for sugarcane and oil-tree s;gbundant arable land and a largely rural pojpmaThe
Mozambican government is preparing an ambitiouulelg@rogram aimed at decentralized production of
electricity, gradual blending of gasoline and bélfgel as a substitute for kerosene and firewodijfriing and
cooking.

The Nigerian National Petroleum Corporation regestfined an agreement with the Brazilian state-alie
company Petrobras to build an ethanol plant orstioge of the Niger River, aimed at supplying ttealanarket
and helping Nigeria achieve a 10 percent etharsidln its gasoline supply. Brazil intends to sgthen South-
South cooperation and uses its biofuel know- hawiHis purpose.

A survey on Tanzania’'s biofuels potential and irogtions was carried out by the Deutsche Gesellstimaf
Technische Zusammenarbeit (GTZ, 2005). As in mahgra_DCs, imports of petroleum products absorgdar
amounts of foreign reserves. At the same time, diiazhas a large potential for expansion of rathefiep
production. The study concludes that steps neéé taken rapidly to promote the production of bé&é$uand
that, with current oil prices, Tanzania’s etharsdikely to rapidly become competitive on commertéams.

Zimbabwe pioneered the production of ethanol indsrit started a program in 1980 and has since bee
blending gasoline with 12-15 percent ethanol. Agastproducing countries, South Africa and Swazilarel
well positioned to become exporters of bioethalaldagascar is also in the process of developingtlignol
industry on the basis of sugarcane. Zambia is tegdo have a large amount of high-potential ateldand
and could become an important ethanol produckadtalso set fuel blending targets and is promdtiag
planting of Jatropha.

Sources: SDC (2007)

Box 2 Jatropha for biodiesel production in Africa

Over the longer term, Africa contains a numberafrdries with considerable potential for benefitfngm
biodiesel production and trade based on Jatroplsage, fast-growing, drought-resistant perenrtiaib the
seeds from which yield up to 2700 kilogrammes of ol per hectare. Projects to demonstrate theipiites

of producing biodiesel from Jatropha have beernestaor are being planned in several African coestri
(Burkina Faso, Ghana, Lesotho, Madagascar, Maatith Africa, Swaziland and Zambia). This plant is
particularly suitable for growing on land too p@ord arid to support food crops, and is also nitnefieng.

As with any other crop, the problem is not the pésalf but the industrial model in which it is bei
implemented. There are numerous examples in Afdcow that this palm can be grown and harvesteaohi
environmentally-friendly manner and that it carveeto fulfil the needs of the local populationsigustainable
and equitable manner.

Source: Steenblik (2006)

5 ENERGY/ELECTRICITY ACCESS ANDENERGY POVERTY

The World Bank reports that less than one in fifecAns has access to electricity. With such low
levels of access, electricity can hardly be anctiffe prime mover for economic development. “Lack
of access to affordable electricity and heavy neléaon the inefficient and unsustainable use of
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traditional biomass fuels ... are both manifestatiansl causes of poverty” (OECD, 2007b). In
addition, the distribution of services is also skdwwith 80% directed to urban centres while rural
areas, with 70% of the population, get only 20%eSehfigures are particularly unsatisfactory, given
the importance of industrial/commercial energy isselevelopment. For Sub-Saharan Africa the IEA
projects that by 2030 half the population of Sub&Ban Africa will still be without electricity (IEA
2004). Table 7 shows African electrification rates.

Table 7 African electrification rates, 2005
Population Population
. without with electricity  Electrification Ur_ban . Rg_r al .
Region electricit (millions) rate (%) electrification  electrification
ctricity rate (%) rate (%)
(millions)
Africa 554 337 37.8 67.9 19.0
Sub-Saharan Africa 547 191 25.9 58.3 8.0
North Africa 7 146 95.5 98.7 91.8

Source: IEA (2006b)

Electrification is normally simply measured by thercentage of households with access to electricity
In some cases, however, too much attention has fadrjust to increase the number of connections
and “not enough to the role of electricity in treubehold and local economy where the poorest people
live” (Victor, 2005). In several countries per dapelectricity consumption has declined even with
improved electrification rates. An explanation tbis phenomenon is that poverty is the limiting
factor for electricity consumption and poor houddi{bave to) continue traditional fuels.

Beside the extent of electrification (a quantitatdimension), it also has a quality dimension. @fte
the population that has access to electricity ssiffeom poor supply quality with frequent power
brownouts and blackouts, as can be seen from Table the industrial/commercial sector the low
supply security often results in a significant ggdheration of electricity in enterprises (Figuye 7

Table 8 Electricity outages of firms in Africa
Average number of Average number of
days of supply days of supply
Country interruptions per year Country interruptions per year
2000-2005 2000-2005

Eritrea 93.9 South Africa 5.5

Kenya 83.6 Tanzania 60.6
Madagascar 78 Uganda 70.8

Mali 10.5 Zambia 30.0
Senegal 26.1

Source: Mangwengwende and Wamukonya (2007)

The access issue is not confined to electricityceAs definitions can be applied to traditional Suel
(biomass), to modern fuels, to thermal energy sesviand mechanical power for productive uses.
Table 9, for example, shows patterns of energy wopsion in EAC countries, and Box 3 highlights
access issues for thermal energy services and mieahpower for productive uses.
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Table 9 Basic patterns of energy consumption in Ed@htries
Population (million) Energy consumption Electrific ation

Total Urban Rural Biomass Modern Urban Rural
Kenya 31.9 10.5 21.4 70% 30% 46% 4%
Rwanda 8.1 0.5 7.6 90% 10% 48% 1%
Tanzania 36.5 12.0 24.5 90% 10% 38% 2%
Uganda 24.4 3.0 21.4 93% % 8% 1%
Total EAC 100.9 26.0 74.9 92% 8% 40% 5%

Source: UNDP-GTZ (2005)

Box 3 Access to thermal energy and mechanical pwearoductive uses in Africa

Data on access to thermal energy for productivs lise baking, crop drying, metalworking and vedpaoil
processing is not available. This may be partlyabse the formal sector industries usually rely ibarmd
sometimes electricity or LPG, while the informadlirstries/commercial enterprises, particularly tHaseiral
areas rely mostly on wood fuel. Mechanical motiegver for productive uses has gained more curremtlya
last 5 to 10 years so that ECOWAS, for examplepntsthat about 10% of the population in rural areWest
Africa have access to energy services for foodgssing and other motive power needs.

Greater challenges lie ahead for increasing acoas®dern energy systems for cooking given the very
ambitious 2015 targets set by some of the RECsk&ltthe African Ministers who put cooking at the tof
their energy access “agenda”, the World Bank’s ARHifs this at the bottom its implementation tracks.
Cooking is also where income levels are universaltpgnised as constituting a major determinant of
progression to modern energy systems. Any charfcashieving the targets for cooking with modernrgye
systems will therefore be closely linked to sucagsroviding energy for income generation, inchgdihermal
energy for productive uses and mechanical poweural areas.

“By far the most pervasive form of renewable enarggd in the developing world is fuel wood and @agture
residue used for heating and cooking. It accowrtstbout 10 percent of total primary energy used,7opercent|
of total renewable energy used globally” (IMF/WoBdnk, 2006).

Source: Brew-Hammond (2007)

The principal challenge in Africa is that 90% otthontinent is without access to modern energy
services. The number of people relying on trad@lobiomass in Sub-Saharan Africa is likely to
increase from 575 million in 2004 to 720 million 2030. Even in North Africa this number is
expected to increase. The Poverty Reduction Syrdeegers (PRSPs) of many African countries do
not include targets or timelines to meet the enguggrities articulated by the country. A recent
review (UNDP, 2007a) found that only 48% of the PR$hcluded concrete references to energy. In
fact, few of the PRSPs focus on access, affordgb#ind choice of energy services. This clearly
indicates the need to better integrate energy ipslivithin overall developmental policies.

There are several programs to improve access togyen@ Africa. Examples include: The
ECOWAS/UEMOA White Paper on energy access (Box®,CEMAC Action Plan for Promotion
of Access to Energy 2006 (Box 6); and the EAC ResjidEnergy Access Strategy developed 2006.
Table 10 summarises the specific energy accessttasgreed by African ministers for 2015. An
important feature of these targets is that theyrateconfined to electricity and that they cover al
energy consuming sectors. Of particular relevandgNIDO’s activities are initiatives to increaseth
use of (mechanical) power for productive uses addstrial applications.

4" The EAC Energy Access Strategy “will engage EAdBtiRer States in ambitious initiative to scale opess

to modern energy services to meet the MDGs anchsore that at least half of the EAC population has
access to modern energy services by 2015” (EAC7R00



Energy Security in Africa 19

Box 4 Integrating energy access into national strategidsli, Rwanda, Senegal

Mali. High-level political commitment from the Pident of Mali greatly facilitated action to alloegpublic
resources to meeting energy service needs. Pregiqesience gained through a Multi-functional Rieti
programme had raised awareness of the benefitetpdor of energy for agricultural processing, wate
pumping, etc. As a result, US$ 4 million of HIP@Qfling was allocated to village-level energy access
programmes.

Rwanda. The Economic Development and Poverty RemtuBtrategy (Rwanda’s second PRSP) is currently
being developed to guide the implementation of @ISI2020, the national framework for development. N
and UNEP supported Rwanda in carrying out a cogtk@gcise to estimate the investment in energy
infrastructure necessary to achieve a level ofggnaccess in Rwanda corresponding to the EAC ragion
targets.

Senegal. By integrating MDG benchmarks in its PR&#hegal created the opportunity to reassess the
contribution of energy to MDGs. Ongoing discusgiomlevelop a regional policy (ECOWAS) further matied
Senegal to align its national efforts to the fodiming regional policy for energy access. A broadtirsectoral
process—part of the PRSP revision dialogue—leddomamon perspective on the level of energy accesded
to achieve the MDGs.

Lessons: The integration of energy into nationaelgpment plans can be facilitated by the existerice
regional policy on access to energy. Developing MiEsSed PRSs at national and regional level crélages
impetus and political space for re-introducing gyeaccess for poverty reduction and for examiniag lkenergy
access consideration can help achieve the MDGs.

Source: UNDP (2007d)

Table 10 Energy access targets agreed by Africamsteirs for 2015, %
FEMA ECOWAS EAC CEMAC
Modern energy for cooking 50 100 50 80
Modern energy services/electricity for 50
basic needs in urban an peri-urban areas 5 100 100
Electricity for rural households 36 35
Electricity for schools, clinics and 75 60 100 56

community centres
Mechanical power for productive uses in

100 60 100
rural areas

Source: Brew-Hammond (2007)
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Box 5 ECOWAS/UEOMOA White Paper and energy access

The ECOWAS/UEMOA White Paper on energy access steothy as a major landmark in the socio-econom

development process for the countries of West Afriche White Paper puts forward a regional poliegrgd
towards increasing access to energy services fat and peri-urban populations to achieve the MDG&

c

White Paper commits ECOWAS/UEMOA Member Statesrtivigle access to modern energy services by 2015

to at least half the populations in rural and pebian communities, aiming at what many regard abaily the
most ambitious set of energy access targets agpesate in any developing region of the world. Teeision
adopting the White Paper was made at tH2Q9mmit of the Authority of regional Heads of Stated
Government meeting in Niamey, Niger, oI January 2006, giving it the highest level ofifixal approval
within a regional cooperation framework.

The ECOWAS/UEMOA White Paper’s energy access targatto be realised by 2015, may be summarised as

follows:
100% access to improved energy services for domestiking;
At least 60% of rural population with access toin@power; and
Over 60% access to electricity covering

100% of households in urban & peri-urban areas,

about 40% of households in rural areas, and

60% of social service centres in rural areas.

The magnitude of the challenge posed by thesettaigeeflected in the very low access rates fodeno energy
services in West Africa at present. Less than 5%h@fegion’s population has access to modern foels
cooking, and only 4 out of the 15 ECOWAS/UEMOA ctiigs have overall electricity access rates ab@®%.2
There is no doubt therefore that translating theserates into the ambitious targets put forwarthie White
Paper, over a period of less than 10 years, wijllire some very innovative approaches, concertedteff all
parties involved and substantial amounts of finalrend other resources.

As part of the process in the run up towards agegemof the White Paper, National Multi-sector Corttegs

(NMCs) were established in the majority of ECOWAEMOA Member States with the mandate to coordingte

national stakeholder efforts in developing EnergyRoverty Reduction Action Plans and National bimeent
Programmes. A Regional Multi-sectoral Committee (BMvas then established to harmonize the workef th
NMCs and oversee the White Paper’s development\White Paper itself eventually proposes the
establishment of a Regional Agency for Energy As¢&AEA) to mobilize the necessary resources fokliag
the enormous challenge to provide modern energycesrto more than half the region’s populatior26y 5.

Sources: ECOWAS (2005)

Box 6 CEMAC Action Plan

The orientations of the Monetary and Economic Urab&entral Africa (CEMAC) Action Plan to be
implemented from 2007-2011 include:

Capacity building for energy planning oriented tosgathe needs of rural and peri-urban populations
Coordinated hydropower development in the sub-regio

Implement policies to promote electricity genenatitom agro and forest industrial residues

Creation of exemplary promotional areas with imgmbaccess to modern energy services in rural afezech
member state

Low-cost grid intensification in peri-urban areas

Integrated regional promotion of solar energy

Promotion of improved stoves and modern cookingsfeach as LPG

Work towards a concerted development of the patrolsector Elaboration of a CEMAC Energy Charter
Create an Energy Access Observatory for the subeg

Facilitate the transfer of technologies among merobantries

Source:
http://ec.europa.eu/development/Policies/9Inteiveareas/WaterEnergy/energyl/initiative/docs/cemapaict_brief.pdf
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The World Bank has indicated for Africa the levals investment required to achieve 100%
electrification, and 48% by 2030. These levelsaesented in Table 11 together with the respective
investment costs of the three regional organisa®MAC, EAC and ECOWAS, which have
developed comprehensive energy access strategigspimes. To reach electricity targets of 100%
and 48% by 2030, the World Bank estimates that whikrequire $11 billion and $4 billion per
annum, respectively in the Sub-Saharan Africa (witlurrent population of 725 million people).
CEMAC also estimates electricity investments of wah® 0.2 billion for 35 million people (Brew-
Hammond, 2007). The IEA (2007e) calculates a cutivelanvestment requirement for African power
sector infrastructure of 484 billion dollars to 2J8 Most African countries have largely failed to
attract investment.

Table 11 Investment requirements for increasingeasto modern energy services in Sub-
Saharan Africa

US$ billions p.a.  Remarks

World Bank (A) 11 Electricity only, 725 million people — 100% by 2030
World Bank (B) 4 Electricity only, 725 million people — 48% by 2030
Energy costs for cooking account for about half, 250
ECOWAS 52 million people — 50% by 2015
EAC 0.3 Using High-Impact Low Costs and Scalable (HILCS)
' Technologies, 110 million people — 50% by 2015
CEMAC 0.2 Electricity only, 35 million people — 50% by 2015

Source: Brew-Hammond (2007)

6 PRICEFLUCTUATIONS IN FOSSILFUELS

The fact that Africa is a net oil exporter does ingply that there are no energy/oil security issUde
higher oil prices have had a severe impact on ihienporting African countries. A steep increase of
the price of oil has a serious impact on their heds of payments. This development highlights the
economic dimension of energy security. The recénirice increases led to a reduction in oil import
volumes by more than two thirds in LDCs, most ofickhare in Africa (UNCTAD, 2007a).
Developing countries, and LDCs in particular, aighly sensitive to the volatility of the internatial
energy markets. A survey of African importers by tAfrican Development Bank shows that 28
countries spend more than 10 per cent of theit itwigort bill on oil. For some countries like Burdin
Ethiopia, and Rwanda, these imports sometimes septenore than 30-40% of their exports earnings.
Eritrea spent about USD 140 million on oil impoins2004, accounting for about one quarter of its
GDP (Habtetsion and Tsighe, 2007). In Tanzaniajmeags have risen by 152% between 2002 and
2006. Mali's payments quadrupled in 2005 from $@@llion spent on oil imports in 1998. The rise in
import costs is not unique for Africa. Accordingttte World Bank, the oil price impact on heavily
indebted poor countries from December 2002 to A}B06 was 4.7 per cent of their GDP (UNCTAD,
2006d).

!5 Total African energy sector requirement to 203®ants to 1461 billion dollars.
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Developing countries are generally more dependermported oil and use twice as much oil per unit
of economic output as the OECD countries (IEA, 20B8MAP 2005d). In addition, energy price
fluctuations have a higher impact on their econgndiiee to their fragile financial situation. Anakysi
of data for a large number of countries shows #hatistained US$10 a barrel price increase would
deliver a shock equivalent to a loss of GDP of %4@r the poorest countries (those with GDP per
capita of less than US$300). Even the highest imcgnup (over US$9000 per capita GDP) would
suffer a loss of GDP of 0.44% Some of the lowest income countries suffer a studakp to 4% of
GDP (UNDP/ESMAP, 2005Y.

In terms of vulnerability to oil price increas&sSub-Saharan African (omitting South Africa) andEa
Asian (excluding China) countries are most exposadnerability to oil price increases in Africa
increased between 1990 and 2003 by more than ltheia@ rise. This high level of oil vulnerability
Africa was coupled with the highest external debtGDP ratio, and the lowest per capita income,
which shows that for Africa the oil shock is larged that it has the least resources to cope wéh th
shock (ESMAP, 2005d).

In countries where petroleum products are subsldishich is the case in most LDCs, the impact of
higher oil prices will not be directly felt by hoelslds, but the worsening of the government’s fisca
position will result in less government spendingarthwould otherwise have been possible
(UNDP/ESMAP, 2005). “There is a risk that progr@sgeducing dependence on traditional, dirty
biomass fuels may be slowed or reversed as thefpoerhigher prices for LPG and kerosene” (UN,
2006). Energy is often subsidised on social groubfdsvever, in LDCs only 20% of energy used is
produced commercially. Therefore, subsidies benmfinarily middle and higher income groups. A
challenge for policy makers is to target subsidipscifically for those consumers that are most in
need of this kind of support (“smart subsidies’n Axample of such smart subsidies would be so-
called lifeline electricity tariffs where a certabasic amount of electricity is free for the (n€edy
consumer, consumption above a threshold, howeubjed to full cost pricing. Such an incentive
scheme, if implemented properly, can reconcile adognd economic efficiency objectives, but it is
difficult to design in such that it does not behdiie rich even more than the poor (ESMAP, 2000). |
the electricity industry, higher tariffs have thetgntial to create revenues that utilities can tase
develop and expand electricity networks that, imtwould benefit the podf.Page (2006) finds that
out of 44 Sub-Saharan countries, 24 have fullyxteresively passed through higher prices, in 15 Sub-
Saharan countries there has been a partial adjostimeprices, and no price adjustment could be
observed in 5 Sub-Saharan countries.

There is evidence that biomass energy prices @kediin many urban areas to the price of petroleum
fuels. This linkage means that even those pooréfmids using wood for cooking in the urban areas
of many developing countries are not exempted fianoblems of rising petroleum fuel prices
(ESMAP, 2005b).

% The IEA (2004) estimates that, for the OECD aghale, a sustained US$10 a barrel price increasddvo
result in a loss of GDP of 0.5% during 2004 and3200

Over a two year period certain countries expeegenextremely large shocks, including Guinea-Bissau
(7.4%), Liberia (5.5%) and Sierra Leone (5.9%). ldwer, the shock was quite small in some other
countries, such as Uganda (1.1%) and Botswana J1(E®MAP, 2005d). Calculations also show that
within a country low-income deciles are more selyeaffected than higher income groups.

Vulnerability of an oil importing country is geraly measured by the ratio of the value of netiraiborts to
GDP.

Higher tariffs result in higher utilities reverauenly if demand for electricity is price inelastic

17
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Sustained higher oil prices will slow growth andgress towards the MDGs in low-income, oil-

importing African countries. For most African coties, real GDP growth rates have remained low
relative to their development goals. With only fiseuntries recording an average real GDP growth
rate of 7 per cent or more during 1998-2006, fewic&h countries are positioned to fully achieve the
Millennium Development Goals (MDGs). Oil-importilgrican countries are characterised by high
oil-intensity of primary energy sources as well iaslastic oil demand. Higher oil prices raise

production costs leading to lower output as welltighter financial constraints. Governments are
forced to decrease expenditure on infrastructucesarcial services in order to finance the highér oi

bill. Moreover, higher oil prices fuel domestic latfon, increase fiscal deficits, and worsen the
balance-of-payments position as well as the terfmiade (UNECA, 2007).

Although oil-importing African countries have reded positive overall GDP growth in the past few
years, they are experiencing mounting internal extérnal imbalances. Strong commodity demand,
good macroeconomic management, better agriculpadbrmance, improved political governance in
many countries and increased aid flows and detlef i@le the key factors that helped them to maintai
overall growth momenturif. However, as a result of the recent hike in oitgsi the share of fuel
imports in the merchandise imports of oil-importiAfrican countries rose significantly, leading to
notable increases in the current account defibligreover, oil-importing countries faced sustained,
large terms-of-trade losses (UNECA, 2Q007)

Higher oil prices have generated increased tradpluges in oil exporting countries. The IMF
estimates that Africa’s trade surplus increase®2f0.7 billion in 2005. Seven of the ten countriest t
had budget surpluses in 2006 were oil exporterggdd, Cameroon, Republic of Congo, Equatorial
Guinea, Gabon, Libya and Sudan). Therefore, oitioaas to be the key factor behind the positive
fiscal position for Africa as a whole, which raiggsicern over the sustainability of fiscal balaneer

the medium term. For oil producers, fiscal sustaiitg will require effective strategies for pruden
management of oil revenues and strategies to aitiieese revenues for enhancing economic
diversification (UNECA, 2007). Strategies are nektiemake sure that the excess liquidity as a tesul
of high oil revenues does not result in the “Duibease” and its adverse effects (real exchange rat
appreciation and loss of competitiveness) on tlaeistrial sector. Economic development requires
diversification, not specialisation.

Heavy dependence on primary commodities remainsnanon feature of production, exports and
growth in all the African sub regiofd5.This exposes the continent to external shocks raakies
economic diversification a top priority for growgiolicies on the continent. The impact of higher oil
prices on trade balances has been offset for sometries by price increases for other commaodities,
such as metals and agricultural products, but maghtries in Africa have suffered worsening terms
of trade (UNCTAD, 2006d).

During the last years, improved economic manageragdtincreases in non-oil commodity prices
have more than offset the negative impact of higprices on the real GDP of African oil importers.
This is mainly due to debt relief and increasedflidis as well as improved agricultural production
and high agricultural commodity prices. The growdlte in non-oil, mineral-rich African countries

20 “Taking a longer-term perspective, SSA is cle@mjoying its best period of sustained growth since
independence” (IMF, 2007b).

2L |n 2004 primary exports of Sub-Saharan Africacacted for 70% of all merchandise exports. With the
exception of Arab States (75%) this share is mughdr than in all other world regions. In OECD ctiies
this share is only 15%; for all developing courgrg2% (UNDP, 2006).
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was unchanged in 2006 relative to 2005, as gaom the higher prices of minerals were dampened
by the effects of rising oil prices (UNECA, 200However, in most African countries that benefit

from the current “commodity boom” there has beételprogress in reducing poverty, inequality and

raising employment. Also industrial development aam subdued (UNCTAD, 2006c).

A challenge for commodity-dependent countries isrieure that the positive outlook for commodities
can be turned into a broad-based development. africountries need to implement commodity
strategies to foster dynamic commodity sector dgmekent, economic diversification and
competitiveness.

An important policy response is to improve divacsifion of fuel use or diversification towards
energy efficient technologie®©ne way in which this can be improved is by inciegagshe self-
sufficiency of the economy with respect to oil puotion?? Another promising route for reducing
vulnerability to oil shocks would be to reduce aggate energy intensity.

A critical challenge for oil-importing African cotmes is to reduce their dependence on oil by
promoting alternative sources of energy. It isipatarly critical for these governments to stremgth
growth policies, including industrial strategiesittipromote diversification of production and export
The international donor community and internatiofinancial institutions should provide special
support to oil-importing African countries to migitg the impact of higher oil prices.

7 ENERGY SECTORREFORM AND POLICY ISSUES

The world-wide move toward increased reliance onketanechanisms has progressed during the last
years. In the field of energy, governments havgqaaa direct and dominant role. Energy has always
been seen as a strategic sector, crucial to iriter@h competitiveness, economic and social
development, and national security, and one in lvttie most important decisions were taken by the
government. State utilities for electricity, gaadasometimes also coal and oil were instruments for
implementing energy policy in many Western coustr{&uropean Commission/UNDP, 1999). In
many cases public utilities became huge organisatichich were almost out of government control.
Also, the introduction of new technologies may be slow in the case of public ownership of the
energy industry. Often consumers did not receive sbrvice they expected. This concept was
gradually abandoned in many countries, as it wagebed that market mechanisms could perform the
same tasks with greater efficiency.

The main objective for liberalising energy markistso promote increased economic efficiency. From
a public policy point of view, it is important thag#sources are efficiently, that consumers have as
much choice as possible in terms of the differaptd and sources of supply, and that consumersprice
are stable and fair. From the perspective of algmpf energy it is important that energy pricee a
sufficient to attract investment for the continugdelelopment of new supplies, and that the market
penetration rates of the different fuels and sugayrces are not hampered by artificial hindrances
and obstacles, e.g., barriers to entry.

22 Qil self sufficiency is defined as the ratio @f @nsumption less production to oil consumption.
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Key driving forces for institutional changes in thewer sector include a general re-evaluation of
regulated industries and a rethinking of how thé&optuction of competition might improve
efficiencies; the wide disparity of electricity estacross states; and technological improvemeats th
have led to a dramatic decline in the average aizgenerating units. Projected electricity demand
growth, environmental considerations and power upgiability are also factors that underlie the
drive towards more competitive electricity markeWilliams and Ghanadan (2006) provide an
overview of the driving forces of power sector refip and they also nicely contrast the context of
power sector reform in OECD and non-OECD countries.

The prices of oil products have been deregulatedadst industrialised countries, the exploration and
exploitation of oil and gas deposits are open tmpetition, and the process of liberalisation irsthi
field has progressed.

Regulatory reform is also used to promote technoddginnovation, productivity, structural
adjustment, and market contestability. Several@sp#ominate the debate over regulatory reform and
objectives of regulation:

the move from command-and-control to incentive-dasgulatory approaches based on the
removal of entry barriers in competitive markets;

the design of efficient and competitively-neutraaoges for accessing the fixed networks of
incumbents;

the pros and cons of structural measures suchadigation, and vertical and horizontal
separation of formerly integrated monopolies;

the ways to ensure achievement of important nom@uoic objectives (such as environmental
protection and access to energy for the poor)ritoee competitive environment at a
minimum cost for society; and

the design of regulatory mechanisms and institstion

A key objective of electricity reforms in develogircountries has been to attract private sector
investments in order to improve the quality andat®lity of electricity supply. In countries where
quality and reliability of electricity supply is pgo self generation capacity tends to be high. feigu
shows the shares of African micro, SMEs, and laegéerprises that maintain self generation
capacities. Even if self generation is more co#iin utility power it can make sense for industrial
producers to self generate electricity becauseigh losses associated with power outages. The
burden of price subsidies, low service quality, loallection rates, high network losses, and poor
service coverage have meant that many governmeetsiaalonger willing or able to support the
existing arrangements. In addition, internatior@lelopment agencies have engaged in promotion and
implementation of electricity sector reforms (Jama006).
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Figure 7 Self generation shares in African entesps
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Source: Estache (2005)

It is critical to recognise that the fundamentakrest of most developing countries in power sector
reform stems not from any desire to change owngrahi/or to introduce competition for its own
sake, but from the fact that they have no choidetbattract foreign private investors if their paw
systems are to grow fast enough to keep pace weitmadd. Often, governments came under strong
pressure from international financial institutiotts privatise and liberalise the energy (and other
network/infrastructure) industries. Most countriegiated reform plans, but few have enacted major
changes. Others are at different stages of thameforocess but they show little enthusiasm and
determination in this endeavour (Gabriele, 200d)mkny cases the (imposed) restructuring of these
industries can be considered a failure becausédktbook approaches” adopted from industrialised
countries did not work in a developing countriettisg, e.g., due to a lack of institutional capgat
simply lack of political will to implement reforms.

The African power sector is heavily dominated byrth@nd Southern Africa which account for more
than 80% of the continent’s generation capacity 8086 of power production (Table 12). The
continent’s generation mix is largely thermal-basédal accounts for 44% of electricity generation;
natural gas’ share is 26.4%. In South Africa 94%albklectricity is produced in coal-fired planfs.
present, South Africa’s two nuclear reactors asedhly ones operating on the continent, accounting
for about 3 percent of Africa’s total electricitgreration.

Table 12 Size of African power sector

MW % GWh %
West Africa 9498 10.01 21190 6.26
Southern Africa 50007 52.70 197481 58.34
North Africa 28905 30.46 101688 30.04
East Africa 2875 3.64 7696 2.27
Central Africa 3454 3.64 7696 2.27
Totals 94898 100 338485 100

Source: Mkhwanazi (2003)
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With the implementation of Structural Adjustmenbgtiams (SAPs) in Sub-Saharan (SSA) countries,
restructuring of the power sector has been paat wider debate on the changing role of government
and its eventual substitution by the private seotahe production of goods and services. A look at
the countries in the SSA region reforming their powsectors shows different industry and
ownership/management structures. Table 13 showsetfloem profile of selected countries in the
region. From this Table one can deduce that castri SSA are opening up the generation segment
of the industry to private sector generators, aadehthe power generated sold to publicly-owned
utility company through Power Purchase AgreemePBA) (Turkson and Wohlgemuth, 2001). There
are, however, no indications whether the sort @frne being put in place is a transition towards a
more competitive industry structure or is the eagesd industry structure for their reforms. Regagdin
ownership/management structure, most countries heiatained their existing structure, only few
have ventured into corporatisation, commercialisatbr management contract for the power sector
companies. A crucial element of these processedédas the improvement in the technical efficiency
of the sectof® This has involved rehabilitation of equipment (@owplants, transmission and
distribution networks) and the introduction of awngricing system which reflects the cost of supply.
In order to give the right price signals for supphyd demand decisions, in the long run prices have
include all costs (“full cost pricingJ* A more detailed overview of the African power seand its
reform can be found in UN-ENERGY (2007).

Table 13 Selected African countries’ restructurprgfile
Type of

Country Type of Structural Change Ownership/Management Regulatory Body
Change

Public and private independent

De-integration towards Public Utilities Regulatory

Ghana wholesale competition power producers (IPPs) and Commission (PURC)
joint ventures
Kenya De-mteg_ratlon towards_ Public and private IPPs and Electricity Regulatory Board
competition at generation level management contract
Vertically integrated (VI) Authorité Nationale de
Cote d'lvoire y 9 Management contract Régulation du Secteur de
monopoly and IPPs , o
I'Electricité
. Commission de Régulation de
Mali VI monopoly Management contract I'Eau et de I'Electricité
Partial de-integration with . . Electricity Regulatory Authority
Uganda competition at generation level Public and private IPPs (ERA)
Zambia VI monopoly Performance contract F;Sgy Regulation Board
Zimbabwe Electricity
Zimbabwe VI monopoly Performance contract Regulatory Commission
(ZERC)

Sources: Gutierrez (1996), Girod and Percebois §198AD-ELEC (2004 and 2005), ESMAP
(2005c¢)

3  system losses are generally very high, for exarB@Pé in Uganda, 33% in Nigeria, and 27% in Tareani

The South African electricity system, in contragtpears to be quite efficient, with a system Idsabout
7% (Bhagavan, 1999).

In a perfect market, with externalities fully lexfted in energy prices, marginal cost pricing widog the
socially optimal way to allocate resources. Howeyenergy) markets are not perfect. Government
intervention in energy pricing is, therefore, somess justified to ensure competition or to achithegoals
of energy accessibility, availability and acceplipi
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Available data on structure of power sectors in thgion and policies of different governments

suggest that the pattern of vertically integratethapoly enterprises with little or no autonomy from

government to operate in a commercial manner icaypf SSA and indeed the whole of Africa

(Wamukonya, 2002 and 2003). For example the utH@NEL in Cameroon is about 93% state-
owned, with the board of directors appointed by tjswernment; Uganda Electricity Regulatory

Authority handles generation, transmission andribistion and regulates itself, and Nigeria Electric

Power Authority (NEPA) is a state monopoly, and grovnent controls all procurements and foreign
exchange transactions. Almost all countries inréggon have opted for an electric utility industimat

is an arm of government and generally verticalbggnated. This structure of the sector is, however,
changing.

Private participation is now present in the formPPs (Ghana, South Africa, Tanzania), concessions
(Mali, Uganda), and management contracts (Mali,Z&ara and, briefly, northern Namibia) (ESMAP,
2005b). Mebratu and Wamukonya (2007) note thatsime cases [price] rises of more than 100%
have occurred within a year, and tariff increassgehbeen a cause of public outcry in many African
countries”. For the case of Nigeria Amobi (2007hdades that, “consistent with some of the other
countries in Sub-Saharan Africa, implementing dilyasonvened competition policy will be a huge
transaction cost, and one that will yield the cogwery little (if any) economic benefit”.

Africa’s power sector is in need of reforms for coercial viability?> Some countries have begun the
process in different ways. These include the corniakésation and privatisation of state-owned
utilities, unbundling energy production from dibtition, opening markets to private investors and
revising pricing policies. Strategies should adslré® issues of sustainable financing and regwylator
risk — the regulatory framework (including socialdaenvironmental standards) should be clearly
defined and predictable.

In theory, the market should be sensitive to sécuisks and react accordingly. However, recent
experience (Bertel, 2005) shows that the capadslitf liberalised markets to address energy sgcurit
concerns can be doubted. The final verdict on gnsegurity effects of increased competition id stil
out, as impacts can go both ways. There is stillhgortant role for the public sector to play insth
important network industry.

8 ENERGYTRADE AND REGIONAL COOPERATION

While energy commodities such as gas and oil adett internationally, energy infrastructure is
largely confined within national borders. Regioocabperation makes sense because:

The geography of energy resources does not comddpqolitical boundaries.

National markets may be too small to justify inwesit in a particular energy supply
opportunities. Combining national markets can ptevéconomies of scale to overcome this.

The integration of small neighbouring markets ceovigle the scale needed for effective
competition, as markets mature.

% South Africa may be an exception.
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Cross-border energy supply can enhance the diwatsiin of energy sources — a key element
of energy security.

Joint energy project development can help buildelites between countries — less tangible,
but important to international relations.

An important factor that could affect energy seguis the extension of world trade liberalisatian t
energy products and services. Interregional enénage is dominated by exports of crude oil and
petroleum products. According to the OECD (Stedni2006), the value of trade in renewable energy
goods is still relatively low, in the range of $4blion. International trade in biofuels is mostly
confined to ethanol, which is by far the most wydaked of the biofuels (93.5% of total biofuels
produced). However, vegetable oils have the largegential for growth (UNCTAD, 2005b).
Industrialised countries dominate the high-techggleegment of exports. However, on the low-tech
side and in biofuels, developing countries are majgorters. Here one issue is the extent to which
African countries can learn from the Brazilian expece with biofuels to position themselves as
major exporters. Generally, an important developgaldéasue for African countries is how best to reap
the potential benefits of globalisation and newefgy) sources and technologies.

International trade is seen to offer opportunitiegher with other developing countries or with
developed ones. However, there are considerableiefsarto international trade: agricultural
production subsidies, high tariffs, entry barrigglCTAD, 2005b)%°

At a summit in Lusaka in July 2000 African headsstdte took an important step by adopting two
major policy documents: the Convention of the AdricEnergy Commission and NEPAD. While
NEPAD aims to exploit and develop the hydropowetepbal of African river basins and integrate
transmission grids and gas pipelines to facilitatess-border energy flow$,the Convention of the
African Energy Commission aims to map out energyetippment policies, strategies, and plans based
on sub regional and regional development priotitidse lesson from Africa’s nascent experience is
that large regional supply systems can produceggrier member countries cheaply and reliably by
exploiting economies of scale.

Regional integration and cooperation can help additee continent’s insufficient supply of electsci

The importance of a well-developed regional enénépastructure for industrial development has been
increasingly recognised. Regional cooperation enatea of energy also has the potential to leverage
the necessary external support for financing thgehublic investment needed to develop the energy
infrastructure’®

In Northern Africa, the linking of oil, gas and elecity infrastructure is well advanced.

% “In many countries, a policy for energy secuiyequated with self-sufficiency. This in turn cemiently

leads to protection of domestic agriculture in isttial countries, since many view development ofuzls

as a substitute for agricultural reforms requiredear international trade negotiations. But energgusty
objectives might be met by trading with a broadyefnKojima et al., 2007).

The NEPAD Short Term Action Plan for infrastrugtinotes that the “Challenge is to develop fullg th
energy resources of the continent in order to plevaffordable energy services. Africa’s rich energy
resources will be developed through co-operation”.

There are several international initiatives airmegdromoting successful financing models, sucpudsic

private partnerships (PPPs) and partnerships withsociety. These include the African Rural Engrg
Enterprise Development (AREED) initiative, the GdbWillage Energy Partnership (GVEP), the Renewable
Energy and Energy Efficiency Partnership (REEER),Rublic-Private Advisory Infrastructure Facility
(PPIAF) and the Emerging Africa Infrastructure FYRAIF).

27

28



30 Energy Security in Africa

ECOWAS initiated regional cooperation in power dypip 2000 with the launching of the West
African Power Pool (WAPP) project. The projectb®implemented over a period of 20 years, aims
at increasing and stabilizing regional energy sypghd at improving the connections between
national electricity grids. (UNCTAD, 2007c). The WR is estimated to cost about $15 billion and
take 10 years to complete.

The Southern African Power Pool (SAPP) has alsaonwgr energy generation and distribution in the
region. The benefits for SAPP members include redufuel costs and better use of low-cost
hydropower resources, as well as mutual suppdhdrevent of electricity shortages.

The SAPP and the WAPP under development both atiptimal use of complementary power
generation facilities, using cheap hydro power wheis available and sharing thermal generation
when necessafy. Furthermore, regional power pools increase thiabiiity of service, allowing
neighbouring systems to provide backup facilitiescase of outage of one power plant (UNDP,
2007d).

Mali, Mauritania and Senegal are cooperating, tghothe Organization for the Development of the
Senegal River, in the construction of a dam for pheduction of electricity and the creation of a

related network for power transmission to the @piof the three countries. Another example of such
cooperation in Africa is between the Gambia, Guin@ainea Bissau and Senegal through the
Organization for the Development of the River GamlA common hydroelectric project is being

prepared in combination with the regional integratof electric power grids in the four countries,

which aims at ending the frequent power shortagek leavy dependence on imported petroleum
products for the generation of electricity (UNCTAZRO7c).

Despite these examples of progress, African caemtire yet to reap the full benefits from increased
regional cooperation in energy. With the possipitit sustained high global oil and gas prices i th
future, such cooperation will assume greater ingrar.

Bilateral trade in energy among member countriedss growing. Céte d’lvoire, for example, became
a net exporter of energy to neighbouring counine995 (UNECA, 2006a).

The West African Gas Pipeline is designed to trartspatural gas from refineries in Nigeria through
Benin and Togo to Ghana, substantially reducingctie¢ of generating energy in these countries and
improving their energy security (UNECA, 2006a). Ba®n its success and economic benefits, it may
be extended to other parts of the region.

2 Bowen et al. (1999) estimate the benefits fromeatralised and competitive dispatch to be abo@0$1

million per year in the SAPP.
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Box 7 Hydropower construction in Africa

In 2006, the Export-Import Bank of China signed enmerandum of understanding with the government of
Mozambique to provide a $2.3 billion loan packaugg tvould include construction of the 1,300-megawat
Mphanda Nkuwa hydroelectric dam on the Zambezi Riveaddition, there are plans to expand the igst
hydroelectric facility at Cahora Bassa and to aommsta new North Bank Cahora Bassa dam. The African
Development Fund has estimated that the additionkldncrease Mozambique's installed generatingciyp
by 2,000 megawatts and raise its national elecation rate from 6 percent in 2006 to 20 percer0R0.In
Angola, there are plans to refurbish existing hpdmer facilities at Capanda and Cambambe and iseréeeir
capacity to 520 megawatts and 700 megawatts, regplgan the near term. Nigeria has plans to expas
renewable generating capacity by 3,500 megawattgeimid-term, mostly in the form of small hydrazéc
projects, in an attempt to diversify the countryergy mix away from oil and natural gas.

Source: EIA (2007)

Box 8 India-Brazil-South Africa Declaration on Cleknergy

The second India-Brazil-South Africa (IBSA) summvias held in October 2007. At this summit, the three
countries reached agreement to work together iptbeotion of nuclear energy, clean energy tectgieband
other renewable energies and in the endorsemetitdte change mitigation. In a presidential deatian, the
countries noted agreement to pool resources taem@ssecure supply of safe, sustainable and ndutipgl
energy to meet global demand, particularly in depiglg countries. The declaration indicated thatpevation
would include clean coal technologies and renewab&rgies such as biomass and innovative wayansfar,
develop and commercialise clean energy.

Source: http://www.iea.org/textbase/pm/?mode=re&itB5&action=detail

Cooperation among African countries in the fieldpofver generation and distribution is increasing.
Several African countries are planning to reinfafee interconnections between their grids/networks
in order to optimise the use of their capacitiisjieate emergency purchasing of thermal units, enak
the most out of their regional resources, and ameeenergy efficiency — thereby making trade an
“engine of growth”. The South and West African PoviRools are examples for regional energy
integration that allow optimal use of complementpower generation facilities. In addition, these
pools increase the security of supply by allowirgghbouring systems to provide backup facilities.
Although energy trading is increasing, more orgashiarrangements are needed. Activities within the
existing sub-regional bodies, including the Commidiarket for Eastern and Southern Africa
(COMESA), the East African Community (EAC), the 8wrn African Development Community
(SADC), the Economic Community of West African 8&{ECOWAS), the Union Economique et
Monétaire Ouest Africaine (UEMOA), the Union du Magb Arabe (UMA), the Economic
Community of Central African States (ECCAS), and @ommunauté Economique et Monétaire de
I'Afriqgue Centrale (CEMAC) should be fully utiliseaihd harmonised.
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