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East Africa: Droughts & Floods
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o Eastern Africa: Burundi,
Eritrea, Ethiopia, Equatorial
Guinea, Kenya, Somali, Djibouti,
Tanzania, Uganda,

« Some are members of the East
African Community (EAC), and
others are members of Community
of East African States (COMESA)

* Recently this area has been
suffering from droughts and floods
which has negative impact on the

energy sector




Central Africa: Conflicts & Mass Migration

o Central Africa: Burundi,
Chad, Cameroon, Central
African Republic, Equatorial
Guinea, DRC, Congo, Gabon,
Rwanda

 Most of the countries In
the region have suffered

from conflicts

e Most un-invested area In
the continent




Eastern & Central Africa: Soclo-
Economic Review

This sub-region is varied: Chad and DRC accounts for over half of the land area,
while Rwanda, Burundi and Equatorial Guinea are the smallest, representing less
than 1%.

In 2004, total population is about 150 million. Population density about 64
persons/km2, but vary from 7 in Chad to 286 in Burundi

Population annual growth rates vary from 1.7% in CAR to 2.5% in DRC. Over 60% of
the region’s population in rural areas.

DRC has the lowest per capita income (US$ 89) while Gabon and Equatorial Guinea
each reports over US$ 3800 of annual per capita

Generally, apart from Gabon and Congo, all depend on traditional fuel, 63.3% of the
total energy

Per capita consumption of electricity in 2000 is lower than the 162 kwh.

Except for Gabon, Cameroon, and Equatorial Guinea which are net exporters of
petroleum, the rest are net importers of petroleum.

Access rates of households to commercial fuels are quite low, under 10% for
electricity and 15% by petroleum products.

There are high and unaccounted-for losses between supply and consumption,
varying by about 10% overall to 35 % in some countries.



Fossil Fuels: Oil and Gas

The main oil-producing countries are Equatorial Guinea,
Gabon, Congo, Cameroon, and recently Chad. Most big
reserves are found in Equatorial Guinea, Congo and
Chad.

Gas reserves are recently found in Tanzania and oll
reserves in Uganda by the Rift Valley.

The abundance of oil and gas supplies in the Chad and
Equatorial Guinea (large exports to China) has made
them depend heavily on these forms of energy.

Most oil refineries in the region have attained saturation
and old, except for Cameroon

Flaring of gas is dominant in oil production, with recovery
almost inexistent.



Electricity in the Sub-Region

Consumption of modern forms of energy like liquid or gaseous fuels and
electricity is very low in Eastern Africa.

The total electricity installed capacity for the Eastern Africa is about
4,000MW. The region is characterized by small electricity systems.

The lowest level of electricity consumption per capita in the sub-region is
also recorded in DRC at 40 kWh.

Micro-hydro systems range from a few hundred watts for battery charging or
food processing applications up to 100 KW; usually providing power for
targeted communities or rural industries in remote areas away from the grid.

The sub-region is endowed with massive potential for hydroelectric power
generation (largest in Africa found in DRC and Cameroon), but only large
sites (> 100 MW) have been developed.

Most schemes were developed specifically to supply electrical energy to
industrial projects (such as mining).

Most small sites (mini- and micro- sizes) have not been developed in the
sub-region.

inventories of site potentials are incomplete or just preliminary, thus making
decision about energy supply options difficult.



Renewable Energy in the Sub-Region

This sub-region has the largest known potential for renewable
energy; however these resources are yet to be develop, but these
sources are better distributed.

Hydro-electricity is available at 100 — 3000 MW in all countries
except Djibouti.

Solar radiation of between 4 — 6 kWh/m2/day in most countries.
Cameroon, Nigeria, Chad and Gabon have average solar radiation
intensities of about 3.5 KWh/m2/day in the southern coastal areas
and about 7 KWh/m2/day in the semi-arid zones in the northern
parts.

At current solar PV conversion technology (15% efficiency), this
amount of energy corresponds to electricity generation potential of
about 2,273,500 GWh/yr.

Wind energy, exploitable in the range 2.5 — 6 m/s is also available in
most countries (about 2 m/s near the coast to 4 m/s in the north).

Substantial geothermal energy resources along the east African rift
valley, estimated at over 4,000MW with over half of this being in
Kenyan Rift Valley, that can be harnessed for energy supply.



Main Energy Challenges

_Oow energy production and use

Poor and weak energy infrastructure

Poor social infrastructure

Regional infrastructure
Energy/environmental nexus

Poor investments (local and external)
Weak private sector (links with democracy)
Policy and incentives climate




Household access to electricity

Income and electricity access
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Energy Needs of The Sub-Region are
SUBSTANTIAL and not
INCREMENTAL

e |ndustrial Level

— Rural
e SMEs

e Household Level

e« Community Level

» Cooking
Heating
Lighting
Transport

— RETs

— Improved biomass

- LPG

Health
Education
Water
Communication

Energy Technologies

Commercial centres
Energy Technologies
— Small grids (mini-hydro)
— Bio-ethanol/bio-diesel

— Urban

Rehabilitation of utilities,
refineries and
Infrastructure

Improved power networks

Improved transport
infrastructure

Pipelines development



Energy Development in the Sub-
Region

e Development of
hydro-power projects
for central and
southern Africa

 Development of
Geothermal energy In
all countries along the
Rift Valley

e Improved biomass
Initiatives need
support




LPG for Urban and Rural Cooking

 LPG can be used widely
In both urban and rural
areas for household
cooking and commercial
purposes

 There is need for policies

and incentives to facilitate
the use

 Senegal, Ghana, Sudan
and Botswana can
provide useful lessons for
replication




Renewable Energy for Household and
Community Needs: Scaling-up current Initiatives

« The WEC predicted that with
no intervention, people that
depend on traditional will grow
from 646 million in 2002 to 996
million by 2030

e Several options are available
for scaling up in
* the sub-region:

» Use of non-edible olls for bio-
diesel for households and
SMEs

» Selected RETSs for niches for
lighting, communication and
transport

* Improved household stoves
for cooking




Co-Generation Potential

Retrofitting existing sugar, wood and agro-based industries to produce electricity
Beyond in-house needs

Use non-edible oils to produce bio-diesel for transport needs
Use bio-technology advances to improve yields of energy crops

Participate in bio-kerosene project for avaition

Country Installed Capacity Generated Electricity | Co-Generation % of Total
(MW) (Gwh) Potential (Gwh)

Kenya 1,173 4,081 530.3 13

Uganda 263 1,577 173.4 11




Conclusions

Existing regional power and pipeline projects
should be supported

Strengthening of existing regional institutions
Develop appropriate R&D networks

Mobilising local investments and better manage
ODA

Promotion of external investments
Stimulate local private sector development

African regions must change the way they do
business




