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Executive summary
Cameroon is a central African country on the Gulf of Guinea, between the 2nd and 13th
northern parallels and between longitudes 9° and 16° east. The country's surface area
is 475,650 km². In 2003, its population was estimated to be 16,647,000, with
50 percent living in urban areas. 64 percent of the population was made up of young
people less than 25 years in age.
Cameroon's key environmental, economic, technical, social and civic vulnerabilities
give rise to a number of observations. According to a UNDP report on climate
change, published in 2008, Cameroon's average annual temperature increased by
0.7°C between 1960 and 2007, whereas its annual rainfall has diminished by 2.9 mm
each month (2.2 percent) per decade since 1960. Cameroon's energy balance shows a
clear predominance of renewable energy (RE) sources and, above all, a marked
dependence on biomass in the country's energy supply. In a progress report on
attaining the Millennium Development Goals, published in 2003, Cameroon showed
progress towards the Goals in several areas. In terms of housing, the national
structures for financing and creation of social housing have increased the housing
stock for the poorer members of the population and have simplified the registration
process. Procedures introduced under new land ownership rules have made ownership
more accessible to the poor. However, access to drinking water in urban centres has
not improved since 1996, the year in which privatisation of the national water
company began. At the start of the 1990s, Cameroon, like numerous other African
countries, adjusted its relations between the State and national and international
institutions as well as with civil society. It was in this context that a freedom of
association act was passed in 1990.
Between 1990 and 2003, energy sector CO2 emissions remained stable and at a low
level. Although Cameroon is an oil exporting country, its energy vulnerability
increased between 1990 and 2003. The proportion of energy from biomass in the
national balance remained very high between 1990 and 2002, although registering a
slight drop. The predominance of biomass in energy consumption and of
hydroelectricity (97 percent) in the country's electricity supply sector are at the origin
of this trend.
Analysis of energy system indicators shows that the country's gross domestic product
(GDP) and domestic saving are estimated at USD18,526 million in 2006 and
USD974.3 million per year respectively, and that planned investment in the energy
sector is USD1,745 million (2005 – 2015). A national disaster response plan has been
introduced progressively and current participation of citizens in major energy related
projects has been far more evident during environmental impact assessments and
audits, where local populations are invited to participate via consultation exercises
and public meetings.
Actions have been undertaken to increase the resilience of Cameroon's energy
systems in the short-, medium- and long-terms, including:
1. Required inclusion of climate change indicators amongst the parameters to be
measured during environmental impact assessments and audits, and instituting
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of an insurance scheme to cover natural hazards in the country under an
appropriate regulatory framework.
2. Mobilisation of financing and of investment in bio-energy infrastructure by
introduction of micro-credit loans and financial support programmes in the form
of subsidies benefiting renewable energy (REn) development technologies.
3. Improving energy efficiency
4. Organising civil society participation in decision-making on energy projects, by
putting in place an appropriate regulatory framework.
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(Gcal)
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equivalent (Mtoe)
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1
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2.388x10-5
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1
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Country Overview: Current situation1
The Physical, Human and Economic Context

Cameroon is a central African
country on the Gulf of Guinea
between the 2nd and 13th
northern parallels and
longitudes 9 and 16 degrees
east; its surface area is
475,650 km². The country is
triangular in shape extending
over almost 1,200 km from the
southern part to Lake Chad in
the north while the ‘base’
stretches over 800 km west to
east. In its south-western part,
Cameroon has 420 km of
Atlantic coast. It is bordered to
the west by Nigeria, to the
south by the Congo, Gabon and
Equatorial Guinea, to the east
by the Central African
Republic and to the north-east by Chad. The apex of the country's ‘triangle’ is topped
by Lake Chad.
Cameroon's natural environment is very varied. In fact, the country is often referred to
as a microcosm of Africa. Its diverse geography comprises several types of natural
environments.
The southern forests (central, eastern, southern and south-western regions)—located
in the maritime and equatorial areas—are characterised by dense vegetation, a vast
hydrographic network and hot, humid climate with abundant rainfall. These regions
are suited to growing of cocoa, oil palm, bananas, rubber trees and tobacco, etc. They
are also the location of the country's two largest cities: Douala (first city, main port
and economic capital with its commercial and industrial activities) and Yaoundé
(second city and the political capital). There are other important urban centres such as
Edéa—characterised by its heavy industry, the Limbe hydroelectric plant and the
headquarters of the oil and gas industry—and Kribi, the Chad-Cameroon pipeline
terminal.
The western high plateaux (western and north-western regions), where average
altitude is above 1,100 m, form a region with rich volcanic soils favourable to
agriculture (coffee, vegetable growing, etc.). Vegetation is less dense than in the
1

Energies Renouvelables en Afrique de l’Ouest – Rapport Régional et Analyse du Marché : Etude de cas du Cameroun ; Rapport
d’étude.

Source: http://geology.com/world/cameroon-map.gif

Physical Environment
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southern forest areas and the cooler climate is favourable to the development of all
sorts of activities. The high population density in comparison with the national
average makes this one of the principal regions for emigration. The main cities are
Bafoussam, Bamenda and the university town of Dschang.
Northern sudanese-sahelian region (Adamaoua, northern and extreme northern part)
is an area of savannah and steppe. With the exception of the Adamaoua plateau,
where the climate is more temperate, this region is characterised by a tropical, hot and
dry climate with rainfall decreasing as Lake Chad is approached. The area is suited to
livestock farming and growing of cotton, onions, millet, potatoes, white yams and
groundnuts.

Human Environment and Demographics
In 2003, Cameron's population was estimated at 16,647,000, with 50 percent of urban
dwellers. Sixty-four percent of the population was made up of young people less than
25 years old. In the cities, people aged over 65 years represent less than 4 percent of
the population. Life expectancy at birth was 61 years in 2003.
With the exception of some partial studies, in-depth research into Cameroon's
demographic problems on the national scale is recent. From amongst the exercises
carried out in the 1990s the first Enquête Démographique et de Santé (EDSC-I −
population and health survey), conducted in 1991, and the second such survey
(EDSC-II), in 1998, are worthy of mention. Between these two surveys, the first
Enquête Camerounaise auprès des ménages (ECAM I − national household survey)
took place in 1996. Other surveys have been carried out since the beginning of the
century: the Enquête à Indicateurs Multiples (MICS-2000 − multiple indicators
survey), ECAM II (in 2001), EDS III (in 2004) and an Enquête Emploi Secteur
Informel (EESI − informal sector employment survey) in 2006. It should also be noted
that the third Recensement Général de la Population et de l’Habitat (RGPH − general
population and housing census) is under way.
Analysis of data collected by the EESI confirms the socio-demographic characteristics
already revealed by other studies, in particular that half of the population is made up
of people less than 17 years in age. People over 65 years of age are less than
3 percent. The average size of household is 4.5 people and female heads of household
(especially single mothers) are increasingly numerous: 25 percent of households are
presided over by a woman, against 22 percent in 1998.
There is a strong dynamic driving migration, mainly rural exodus. Three-quarters of
movements are for less than one year and, for the most part, are undertaken for
professional reasons for men (transfers or seeking employment) and for family
reasons for women.

Socio-economic Overview
Like most developing countries, Cameroon's economic development is based mainly
on the primary sector. In 2005, statistics on cultivated land and food crops were as
follows: cereal production was 1.5 million tonnes for 1.1 million hectares farmed;
tubers 2 million tonnes for 0.7 million hectares planted; and pulses 0.5 million tonnes
for 0.6 million hectares planted. Harvests of these crops have increased constantly by
1 percent since 2001. Agricultural production of food crops (maize, cassava, plantain,
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macabo, rice, millet, sorgho and groundnuts, etc.) and cash crops (cocoa, coffee,
cotton, rubber, bananas, pineapples, etc.) make Cameroon's agriculture the richest in
central Africa.
In 2005, daily per capita calorie intake was 2,623 calories, with 62 g of protein and
49 g of lipids. These figures represent an increase of around 11 percent (2,361 calories
in 2004). Cameroon is highly dependent on imports, especially for fish and other
seafoods and of cereals which form an important part of the Cameroonian diet.
Globally, the country is food self-sufficient. However, the population's dietary habits
are not always favourable to balanced daily nutrition. The northern part of the country
is frequently subject to episodes of famine resulting from vagaries of climate
(prolonged drought, floods) and insect invasions (locusts). According to a FAO
statistical report on land management, published in 2004, 15 percent of the land is
cultivated and 4 percent used for pastures. Water use is as follows: 74 percent for
agriculture, 18 percent for household needs and 8 percent for industry.
Oil and forestry resources can be added to the pastoral and agricultural resources to
support an industrial base on which the country could rely to accelerate its
development. In 2002, GDP was estimated at USD18,526 million.
From the macro-economic viewpoint, after a period of sustained growth until the mid
1980s, Cameroon experienced economic crisis after 1986. Following monetary
adjustment policies and the gains in competitiveness in 1994, the country emerged
progressively from this crisis. After successful implementation of its first economic
and financial programme and supported by an International Monetary Fund (IMF)
Enhanced Structural Adjustment Facility (1997 – 2000), the Cameroonian authorities
agreed on a second programme. This was lead by a Poverty Reduction and Growth
Facility also put in place by the IMF (December 2002). Cameroon's good
macroeconomic performance at the beginning of the new century allowed the
country's admission to the Heavily Indebted Poor Countries Initiative. The decision
point was reached in October 2000. In April 2003, with implementation of the
programmes contained in the Document de Stratégie de Réduction de la Pauvreté
(DSRP − poverty reduction strategy paper), Cameroon reached completion point in
2006.

Social Context
According to ECAM II, in 2001, two people in five (40 percent) were living below the
poverty line, estimated at USD484.7 per adult per year. The literacy level, at
47 percent in 1987, was estimated to be 68 percent in 2001, but still remains low for
females (55 percent). From the human development (HDI) point of view, the country
ranked 148th out of 177 in 2003, and 142nd in 2005.
Where health is concerned, in 1990 the Ministry of Health counted 1 hospital bed per
393 inhabitants and 1 doctor for 11,407 inhabitants. According to calculations based
on the health card database in 2004, the country now has 1 bed per 442 inhabitants
and 1 doctor for 5,673 inhabitants.
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Cameroon's main social indicators are shown in Table 1.
Table 1: Country Statistics
Statistics

Indicator

Physical area
Physical area

475,442 km²

Population
Total population

16,647,000

2003

Rural population

48 % of total population

2005

Children under 5 years old

8.2 % total population

2004

Population density

39.0 inhabitants/km²

2003

Population economically active in agriculture
Female
Male
Economy and development

60.6 %
51.8 %
48.2 %

2000
2006
2006

Gross Domestic Product (GDP)

USD18,526 million

2006

Value added in agriculture

dna2

Per capita GDP

USD1,019.0/year

2004

Balance of trade (USD million)
Change from 2000 to current year (2006)

–608
-144%

2006

Human Development Index (and ranking)

0.499 (142nd)

2005

Human Poverty Index

39.9%

2007

Environmental sustainability index*

dna

GHG emissions (kt of carbon dioxide per inhabitant)
Access to potable water (less than 500 metres)

2963
0.18kt per inhabitant
50.51 %

2001

Infant mortality

87.5 per thousand

2006

Literacy
Females
Males

68 %
55 %
83 %

2001

2

data not available

Year

2004
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Cameroon's Key Vulnerabilities
Environmental
Dependence on biomass is the most important aspect of the country’s environmental
vulnerability. Between 1990 and 2002, biomass was an essential component of
Cameroon's energy production (77 percent in 1990 to 81.2 percent in 2002). Despite
the clear progress made with commercial forms of energy between 1990 and 2002,
biomass is still the predominate fuel source. The availablitiy of biomass (wood) will
increase with the mining of cobalt in the forested province of east Cameroon. Pressure
on the forests is a direct result of the economic regression the country has
experienced. Vegeation cover in the savannah areas is also being seriously depleted.
Throughout the country, the production, transport and distribution of fuelwood or
charcoal is in the informal sector; documentation of the organisation of this system
and of those involved in it is not extant. However, a 1994 study of fuelwood
consumption in Yaoundé indicated that the city is supplied with between 2,400 and
3,600 tonnes of charcoal per year.

Economic
Oil imports/exports
Cameroon's oil production increased from 7.9 million tonnes in 1990 to 7.34 million
in 2000. Net imports of petroleum products also increased, from 42,000 tonnes in
1990 to 545,000 tonnes in 2000. In 2000, crude oil accounted for around 51 percent of
the value of Cameroon's exports. That percentage dropped progressively to a value of
39.4 percent in 2003, before a slight upturn in 2004 and 2005.
High level of indebtedness
In April 2003, with implementation of the strategy in the DSRP, Cameroon reached
completion point in 2006. Reaching this point allowed the country's creditors to grant
a reduction of the debt of USD2,800 million3 which the country can invest in
initiatives to alleviate poverty. However, there are hindrances to the use of these
available funds that are delaying the provision of infrastructure for access to basic
services. Delays in concluding contracts are one noticeable example.
Cameroon's agriculture based economy
The country's agricultural system is based on subsistence farming using traditional
techniques. Plots of land are small (1.2 hectares on average). This type of agriculture
is entirely subject to climate variations, an aspect of vulnerability that is very marked
in the northern parts where drought is frequent. There are, however, some industrial
plantations of bananas, tea and oil palm, etc. in the coastal areas of the country. This
industrial agricultural activity does not supply the local market but is a significant
source of hard currency for the country. Overall, Cameroon's agriculture is very
sensitive to climate change (especially changes in rainfall), given its low level of
mechanisation and use of traditional methods.

3

World Bank: paper based on development indicators in Africa in 2006.
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Lack of diversity in employment opportunities
The recession of the 1990s resulted in stalling of creation of new industrial production
units. Agriculture remains the only sector providing employment. People seeking a
first job account for 47.3 percent of job seekers (EESI, 2005).
Energy imports
Although Cameroon is an oil producing country, the proportion of imported
petroleum products in national consumption increased considerably between 1990 and
2000, with imports rising to beyond the 56 percent mark in 2000 before dropping
again in 2003.

Technical
Lack of diversity in energy sources
Energy balance data indicate that the main source is traditional use of wood
(78 percent of final energy consumption)4, with cooking and other residential uses
accounting for 73 percent.
Electricity is generated primarily from hydro schemes, very vulnerable to rainfall
variations.
Low access to technology and training
Where technology is concerned, Cameroon is entirely dependent on external sources
for manufactured goods. There is a lack of technical training and a focus on more
general education.
Low development of amenity and transport system
Cameroon is characterised by a total absence of waste water management in its towns.
Traditional housing makes use of local materials. The public transport system in urban
areas is very sparse (only taxis and a few buses in Douala and Yaoundé with an
increase of motorcycle-taxis observed in all towns).

Social
Limited access to services and resources (water, land, energy)
The level of potable water supplies is very low (around 60 percent in towns and less
than 10 percent in rural areas). Access to potable water in urban centres has stagnated
since 1996, the year in which the process of privatisation of the national water
company began. Very little investment has been made and the number of public
fountains has dropped progressively; there is approximately 176 units for the entire
territory (2005). Over fify-eight percent of households in 2004 had to walk more than
15 minutes to reach potable water supplie. The level of households with access to
potable water was 50.51 percent in 2001 (ECAM II).
The same study determined that around 48.36 percent of households had land to be
exploited and that 46.05 percent of households had electricity.
Low and unequal levels of education
Overall, it is observed that 17 percent of men and a higher proportion of women
(29 percent) have no education (EDSC III, 2004). In Cameroon, the gender parity
4

According to the CEMAC (Economic and Monetary Community of Central Africa)
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index is estimated at 0.9 regardless of educational level, indicating a certain degree of
discrimination with regard to girls where primary and secondary school attendance is
concerned. This is slightly accentuated for secondary education, where the index is
0.86, compared to that for the primary level, which is 0.90.
Poverty level
In 2001, the incidence of poverty was estimated to be 40.18 percent; the depth of
poverty was estimated to be 31.82 percent (ECAM II)
Poor state of community health
The emergence of the HIV/AIDS epidemic, especially in countries of high prevalence,
has resulted, amongst other things, in a significant increase in the number of orphans.
In Cameroon, 15 percent of children between 10 and 14 years of age are orphaned,
having lost either one parent or both. Fertility in Cameroon is high with women, on
average, having 5.0 children at the end of their childbearing period.
Acute respiratory illness (ARI), especially pneumonia, is one of the major causes of
child deaths, with a prevalence of between 11 and 12 percent (EDSC III, 2004). The
prevalence of diarrhoea related illnesses is between 18 percent in rural areas and
13 percent in urban surroundings.
In Cameroon, malaria remains the principal endemic disease and the major cause of
morbidity and mortality in vulnerable groups, i.e. children below the age of five years
and pregnant women. Health statistics reveal that it is responsible for 35 to 40 percent
of all deaths in health institutions.
According to the results of the EDSC-III, infant mortality is 74 per thousand and life
expectancy in Cameroon was 61.25 in 2003 (Statistics Book 2006).

Civic
Energy sector reforms to be implemented
In Cameroon, the government has prepared development strategies for the electricity
sector. Some measures have been implemented in this area with a view to facilitating
the introduction of renewable energies. However, no fiscal provision has been made
to encourage their promotion. The State has set up bodies and introduced regulations
to facilitate setting up by private operators in the electricity sector. There is also some
self-generation using biomass, mainly in the agricultural industries, with plants
attempting to meet their own heat and electricity needs. In general, SMEs in
Cameroon are dependent on the electricity grid for their energy. Even the units
outside of the grid have difficulty in meeting their own needs. In these areas,
petroleum products are the most common source for self-generation.
Unbalanced governance
Reform aimed at liberalising the energy sector, mainly under impetus from the World
Bank and IMF, led to the following situation:
1. Controlling ministry in charge of policy design, energy sub-sector planning and
follow-up/monitoring of activities.
2. A consultation/regulation structure for oil related activities.
3. Mainly private oil operators.
4. A regulation agency for the electricity sector.
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5. A privatised electricity company whose activity is limited to within a profitable
perimeter.
6. Independent electricity generators.
7. A facilitating body for rural electrification, common to different operators.
8. A rural electrification fund.
These actions and bodies are not, however, fully integrated.
Low (or inexistent) public participation in making of important decisions for energy
development
In the early 1990s, Cameroon, like numerous other African countries, adjusted
relations between the State and national and international institutions as well as with
civil society. It was in this context that a freedom of association act was passed in
1990, followed by acts in 1992 governing communal initiative groups, cooperative
saving and loan societies, and economic interest groups, etc.
Associations are permited toform by presenting a simple declaration while Act No.
99-14 of 22 December 1999 regulates the operation of non-governmental
organisations (NGOs) as well as establishing the conditions for the emergence of
NGOs able to participate effectively in the fight against poverty and carry out
assignments in the public interest.
Civil society participation in the energy sector is very low. Energy policies are made
without consulting civil society. Product prices were the subject of regular publication
by the State until 2004 but prices were fixed without any consultation of sector
stakeholders (consumers in particular). This situation led to strikes in the transport
sector in protest against the fuel price increases introduced in 2003 and in 2008.

General Indicators
Environmental Indicators
Indicator 1: change in rainfall pattern
1960
% change in rainfall

- 2.2 % per decade

According to a UNDP report, average annual rainfall in Cameroon has reduced by
around 2.9 mm each month (2.2 percent) and per decade since 1960. Cameroon
experienced low rainfalls, especially in 2003 and 2005. There are no available
adequate daily data to determine trends in daily rainfall extremes.
In terms of rainfall change, projections of average annual rainfall expectations
indicate a bracket of predicted change for Cameroon: -12 to +20 mm per month (from
-8 to +17 percent) for the 2090s, i.e. +1 to 3 millimetres per month (0 to 2 percent).
In terms of regional climate change, Cameroon's low-lying coastal areas could be
vulnerable to rising seal levels.
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Indicator 2: temperature changes
1960-2007
Temperature increase

0.70 °C

According to a UNDP report on climate change, in 2008, the average annual
temperature in Cameroon increased by 0.7°C between 1960 and 2007, i.e. an average
rate of increase of 0.15°C per decade. The rapidity of temperature rise throughout the
country is greatest in the months of April and May (0.19 °C per decade). However, in
the north of the country warming is fastest in the months of December and January
and September, November, December, at a rate of 0.2 to 0.4 °C per decade. Few daily
observations have been provided on changes in daily temperature extremes. The
available data indicate significant increasing trends in the annual frequency of days
classified as ‘hot’ in the annual data. The number of ‘hot’ nights per year in
Cameroon increased by 79 between 1960 and 2003.
In terms of temperature projections, the UNDP data predict an average annual
increase of 1.0 to 2.9°C by 2060 and of 1.5 to 4.7°C by 2090. The bracket of
projections for the 2090s, regardless of emissions scenario, is 1.5 to 2°C. The
projected rate of warming is greater in Cameroon's continental regions (north and
east), slower in the western coastal parts. Modelled projections all indicate increases
in days and nights considered as ‘hot’ in the current climate. Annual projections
indicate that ‘hot’ days will occur over 20−51 percent of days in the 2060s, and
23−83 percent of days by 2090. It is also foreseen that nights considered as ‘hot’ in
the 1970−99 annual climate will increase more rapidly than ‘hot’ days, projected to
occur over 36−75 percent of nights in the 2060s and 49−87 percent of nights in the
2090s. These conditions are projected to increase more rapidly in the months of June,
July, August, occurring over 62−99 percent of nights in each season in the 2090s. All
of the predictions indicate a reduction in the frequency of days and nights that would
be considered ‘cold’ in the current climate.

Economic Indicators
Indicator 1: proportion of households acquiring access to electricity in the
past two decades
1996
% of households with electricity (%)

37.03

2001
46.05

2007
48.2

Source: ECAM I, ECAM II

There has been some general improvement in living and housing conditions through
access to certain goods and to services such as electricity; it should be noted,
however, that improvement is felt mainly in the towns.
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Indicator 2: level of increase of energy autonomy
Energy Imports
Parameters

1990

1995

2000

2003

Crude oil production (TJ)

332,013

259,917

307,562

268,751

Crude oil exports (TJ)

295,881

207,037

239,359

207,540

Net imports of petroleum products (TJ)

1,758

14,361

22,818

19,552

Petroleum product refining (TJ)

35,085

51,078

64,602

58,657

Final consumption of petroleum products (TJ)

38,560

36,383

40,403

42,287

Import/consumption ratio for petroleum products

4.5 %

39.4 %

56.4 %

46.2 %

Source: IEA: Energy Statistics of Non-OECD Countries 2005.
The basic data are in ktoe; conversion factor: 1 ktoe = 41.868 TJ

Energy Exports
Parameters

2000/2001

2001

2002 (1)

2003

2004

2005

Exports (USD million)

3.1

2.9

2.7

2.7

2.8

3.4

Crude oil (USD million)

1.6

1.3

1.2

1.0

1.1

1.5

45.3%

43.9%

39.4%

41.8%

46.4%

Ratio between the export of non50.8%
renewable energy and the value of all
exports
Source: Annuaire statistique du Cameroun 2006.

Oil exports account for a large proportion of the country's income. The constant
reduction in oil revenue is due to the depletion of the operating fields. The discovery
of new fields and their start of production since 2005 is increasing production.

Technical Indicators
Indicator 1: change in the amount of energy supplied by renewables
Change in consumption of energy from renewable sources in relation to total
consumption
Parameter

1990

1995

2000

2002

Consumption of hydroelectricity and biomass
(TJ)

168,425.4

190,837.2

218,528.4

227,270.2

Total energy consumption (TJ)

206,985

227,220

258,931

268,720

Consumption of renewable energy in relation
to total energy consumption (%)

81.3

83.9

84.3

84.5

+2.6%

+3%

+3.2%

Change between 1990 and current year

HELIO International / Cameroon

17

Indicator 2: level of diversity of renewable sources and technologies
Change in the proportion of electricity from renewable sources in total of
electricity generated
Parameter

1990

1995

2000

2003

Hydroelectricity (TJ)

9,561.6

9,910.8

12,391.2

12,700.8

Total generated (TJ)

9,709.2

1,0026

12,528

13,262.4

% of share of electricity from renewable sources in total of
electricity generated

98.48

98.85

98.91

95.77

Source : Source: IEA: Energy Statistics of Non-OECD Countries 2005.
Basic data in GWh; 1 GWh = 3.6 TJ

Social Indicators
Indicator 1: change in prevalence of disease
Prevalence of infantile diarrhoea
Disease

2000

Prevalence of infantile diarrhoea (%)

25.56

2004
16

Source: MICS, 2000 EDSC III

Improving conditions of hygiene and stepping up of campaigns raising households'
awareness of quality of water for consumption are the factors that have made the
greatest contribution to reducing the prevalence of disease.
Indicator 2: changes in employment
Extended unemployment
Year

Type of area of residence (%)

1996

Urban
31.56

Rural
3.31

Total
8.42

2001

32.19

8.62

17.14

2005

10.7

1.7

4.4

Source: ECAM I, ECAM II, EESI

The increase in unemployment in 2001 was the consequence of an economic crisis
that followed devaluation of the CFA franc and, primarily, of abandoning of cash
crops such as coffee and cocoa which employed large numbers in rural areas.
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Civic Indicators
Indicator 1: land reform improvement
Households with land to cultivate
1996
% of households with land to cultivate

48.36

2001
59

Source: ECAM I, ECAMII

The increase in the level of households possessing land is the result of the necessity of
having access to finance. Possessing land is one of the conditions for receiving
support and financing from public and private programmes.
Indicator 2: change in public participation in the planning process
Cameroon has gone through several different stages in its move towards democracy.
After independence until 1990, a series of acts were passed banning associations and
political parties other than the one in power. Between 1990 and 1992, Cameroon
underwent a period of severe civil protest and economic crisis. Protest led to revision
of the laws banning association and opened up the political spectrum to allow other
parties.
The first multi-party election was held in 1991 and resulted in three opposition parties
entering the Parliament (Union des populations du Cameroun, UPC and MDR). The
first multi-party presidential election, held in 1992, led to protests. The same period
saw the promulgation of the 1990 law on freedom of association and 1992 laws on
community initiative groups and cooperative societies. These acts revolutionised the
situation of civil society in Cameroon, which nonetheless remained divided in spite of
numerous efforts to bring groups together by some funding agencies. Civil society
participation has been very much appreciated in the implementation of certain
national projects such as the Chad-Cameroon pipeline, in establishing communal
forests and debt cancellation. Participation in energy projects and on the impacts of
climate change has not been as successful.
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Cameroon's Current Energy Situation
Structure of Modern Energy Production in Cameroon
Cameroon's energy balance shows a clear predominance of renewable energies and,
primarily, a marked dependence on biomass in the country's energy supply (Figure 1).
Figure 1: proportions of different types of energy

Biomasse = Biomass; Produits pétroliers = Petroleum products; Hydroélectricité = Hydroelectricity; Figures are decimal (15,4 =
15.4)

This situation is observed in both rural and urban areas. Figure 2 shows the
proportions of different types of energy and their changes over time.
Figure 2: contribution of each energy system

Consommation de produits pétroliers = Petroleum product consumption; Consommations d'électricité (97% hydro) = Electricity
consumption (97% hydro); Consommation de biomasse = Biomass consumption.
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Modern energy production in Cameroon is characterised by the dominant position of
electricity. Electricity is generated from two sources: oil and hydro. Electricity
generation and consumption is as shown in Table 2 (below).
Table 2: Total electricity generating and consumption
Parameter

1990

1995

2000

2003

Oil-fired generating (TJ)

147.6

115.2

136.8

561.6

Hydropower (TJ)

9,561.6

9,910.8

12,391.2

12,700.8

Total generated (TJ)

9,709.2

10,026

12,528

13,262.4

Electricity consumption (TJ)

8,438.4

7,837.2

9,788.4

10,105.2

Source : Source: IEA: Energy Statistics of Non-OECD Countries 2005.
Basic data in GWh; 1 GWh = 3.6 TJ

The balance of electricity production and consumption in Cameroon shows a surplus
of unused energy. This is mainly the result of under-consumption on the grid in the
northern part of the country. Exporting this electricity to neighbouring countries is
currently being considered.

Cameroon's Hydroelectric Potential
After the Democratic Republic of Congo, Cameroon's hydroelectric potential is the
second largest in Africa. There is the 920-km long Sanaga river feeding two
hydropower schemes: Song Loulou (384 MW) and Edéa (264 MW) accounting for
97 percent of the country's hydroelectric power. Cameroon's natural generating
potential has been evaluated at 294 TWh with a capacity of only 13,700 MW able to
be developed due to, amongst other things, environmental factors (Table 3).
Table 3: Cameroon's hydroelectric potential
Catchment

Rivers

Natural potential
(TWh)

Developable potential
(TWh)

Hydropower (MW)

Sanaga

Sanaga
Mbam
Nyong
Ntem
Other catchments
Wouri (Noun)
Katsina
Manyu Munaya
Other catchments
Dja
Boumba
Kadei
Other catchments

162

72

17
22
8
10
9
6
7
13
8
5
2

7
8
3
5
5
2
2
4
2
1
1

5,600
1,600
700
1,000
500
3,300

South-west

West

East

650

350
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Catchment

Rivers

Natural potential
(TWh)

Developable potential
(TWh)

North

Benoue Faro
Vina du Nord Mbere
Other catchments

14
10
1
294

2
2
0
116

Total

Hydropower (MW)

13,700

This hydroelectric potential is not sufficiently developed and is not backed up by
adequate thermal generating capacity, exposing the country to the vagaries of the
climate. This inadequate development of hydropower is explained by the
environmental situation of most of the falls and rapids. More plants are planned in the
short term, to increase generating capacity of the two facilities mentioned above, with
the building of the LOM Pangar storage dam (170 MW) and development of
hydroelectric schemes at Nachtigal (280 MW), Song Dong (280 MW) and Mvembelé
(200 MW). Start of the enhancement work on the Song Loulou and Edéa dams was
started in September 2008; it will raise capacity of the plants by 75 MW.
Per capita energy consumption is estimated to be 0.4 toe and 200 kWh per year. The
energy deficit was estimated at 180 MW in 2004, with supply that was both costly and
inadequate. Cut-offs due to rationing are frequent, resulting from ageing of the plant.
From January to October 2005, 2,985 MW of capacity were not used as a result of
technical incidents.
The national operator, AES-Sonel, operates generating units under a concession
regime, with a total capacity, in 2007, of 938 MW. This is based on three
hydroelectric schemes (Edéa, Song Loulou and Lagdo 72 MW in the northern part
and more than 40 thermal plants).
In 2001, the generating capacity was 850 MW. Measures were introduced to increase
this by building of a heavy-oil fired plant at Limbé (85 MW), of a gas-fired plant at
Kribi (150 MW) and conversion of the Logbaba (17.6 MW), Oyomabang (35.5 MW)
and Bafoussam (14.4 MW) plants, as well as power factor management which has
resulted in a gain of 20 MW5. Figure 3 shows the locations of the thermal plants
operating permanently.

5

AER, Rural Electrification Plan, 2002.
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Figure 3: Location of thermal plants operating permanently

Plan d'Action… = national energy plan for poverty reduction; Centrales Thermiques … = Permanently operating thermal plants;
Décembre = December; Annexe 10 = Annex 10.
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A Fairly Minor Producer of Hydrocarbons
Cameroon's production of hydrocarbons is modest (ranking 7th in Africa with
4 million tonnes/year, 56 fields operating and 84,000 barrels/day in 2007). There is
currently a very real concern over the wise management and recovery of the
associated gas (850 million m3/yr) as production has dropped by more than 50 percent
in less than 20 years. With daily oil production running at 60 percent of its 1985 level
and available reserves of less than 250 million barrels6, Cameroon is seen by some
observers as a country where the oil exploration/production sector is in decline. The
Société Nationale des Hydrocarbures (SNH − national hydrocarbons company) has
engaged fully with this problem and is firmly committed to an active campaign to
promote the existing opportunities and with the stated aim of doubling available
reserves within five years. SNH has estimated that around USD200 million would be
necessary to finance optimum exploration of the potential over the next five years and
to attain the hoped for results.
For natural gas, the start of production from known reserves estimated at
110 billion m3, offers interesting perspectives for Cameroon's economy. Generating of
electricity appears to be a prime possibility for use of the proven gas reserves in the
short term.

Predominance of Bio-energy
The constant decrease in consumption of petroleum products is a result of the constant
increase in their price. This situation has led to increased consumption of fuelwood.
Fluctuations in electricity consumption are a result of decreases in households'
incomes that occurred after devaluation of the local currency.
At the national level, production and transportation of fuelwood or charcoal forms
part of the informal sector: current knowledge of the organisation of the system is
therefore highly approximate. However, a study of wood consumption in Yaoundé,
conducted in 1994, indicated that, on average, 2,400 to 3,600 tonnes of charcoal are
supplied to the city per year.
Harvesting of logs (evaluated at 200,000 ha/yr before 1995) increased after 1997.
Between 1997 and 1998, the total area of harvested forest was estimated at
8.755 million hectares. Accelerated forest exploitation could irreversibly affect the
biomass forest stock estimated at 26 million hectares in 1990, of which 17.5 million
hectares are dense forest, 4.5 million hectares are degraded forest and 4 million
hectares are wooded savannah. The highly selective nature of forest exploitation
results in low productivity (5 to 6 m3 per hectare on average). On this basis, log
production between 1997 and 1998 can be estimated at 48 million m3. The waste
generated (stumps, branches, sawdust, bark, etc.) was estimated to be equal to
75 percent of the total volume of logs extracted; it is estimated that a total of
36 million m3 of wood waste was left in the forest over that period. No value is
recovered from this waste in spite of the fact that there are now several viable
methods and technologies for its recycling and for energy recovery.
6

Fondation Friedrich Ebert S. (2007). L’Afrique Centrale le paradoxe de la richesse, industries
extractives et gouvernance sociale dans la zone CEMAC.
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A 1989 study by the Office national de Développement de la Forêt (ONADEF −
national forest development office) showed that the level of use of logs in sawmills
was between only 11 and 22 percent, depending on whether the mill was working for
local use or export. For peeling and slicing units the levels for use of a felled tree are
23 and 22 percent respectively. In 1990, throughout Cameroon, there were 61 primary
transformation facilities with a total production capacity of around 1 million m3 of
logs per year, breaking down into sawing (876,000 m3), peeling (121,000 m3) and
slicing (7,000 m3). On the basis of this data, waste from wood transformation
activities can be estimated to be 800,000 m3 per year, of which around 50 percent
could be used for energy recovery and the other half recycled for carpentry. Some of
this waste is currently used by artisans to produce charcoal but this is limited to
facilities close to major towns. Other sawmills in the country appear to be too far
away from the potential markets to be of interest to the charcoal makers. Logging and
sawmill wastes are burned and are totally lost. Production of charcoal for local use in
producing gas would be an efficient disposal alternative for logging and sawmill
wastes.
Other sources of biomass are the by-products from Cameroon's agricultural activity:
the second source of biomass in the country, after forests. Agriculture covers a wide
range of crops generating different quantities of wastes. Most of those producing high
yields are farmed on small holdings with plots of just a few hectares. Unlike cotton or
coffee, these holding do not benefit from facilities that are clustered, gathering of
sufficient quantities of waste viable for energy recovery remains costly. For
Cameroon's agriculture, the advantage of biomass as an energy source applies only to
a few crops for which amounts of biomass, calculated from their productions systems,
are shown in Table 4.
Table 4: Estimated production of biomass with economically recoverable energy,
for main crops
Crop

By-products

Annual production (m³ or t)

Rubber tree

Logs

132,000 m³

Cotton

Seeds
Cake

147,642 t
45,780 t

Robusta coffee

Parchment

145,900 t

Sugar cane

Bagasse
Molasses

244,750 t
32,040 t

Oil palm

Empty fruit bunches
Kernel shells

57,695 t
28,847.5 t

HELIO International / Cameroon

25

The Renewable Energy Situation7
Solar energy is available and abundant in Cameroon, but remains under-developed
(southern area: 4 kWh//m2/d, northern area: 5.8 kWh/ m2/d, and regular); the installed
base is at present of only a few hundred kWpeak. Wind energy remains marginal. There
are some favourable sites in the north as well as in some coastal areas. There are a few
multiblade wind-powered pumping stations.
Hot springs are found in extensive areas: Ngaoundéré region, Mt Cameroon region
and Manengoumba area with Lake Moundou. The potential for small-scale
hydropower (less than 1 MW installed capacity) is estimated at 1.115 TWh, mainly in
the eastern and southern regions. Existing plants are operated by private companies:
two were operating in 2002, generating 700 MWh per year.
Since 2005, biodiesel—a nascent and promising market according to experts—could
become a powerful driver for oil palm growing. Biodiesel, which Cameroon has been
producing since 2005, is currently only used by agricultural facilities. However, the
quantity produced is not made public. At present, around 108,000 hectares of land are
affected by oil palm growing, and around 30,000 hectares of forest were cleared
between 2001 and 2006 to allow expansion of this crop from which edible oil is
produced.
Cameroon has 25 million hectares of forests covering three-quarters of its territory
and is experiencing increasing deforestation (16 to 28 million tonnes in 1979−1989).
That represents: 17.4 million hectares of dense forest, 1.5 million hectares of clear
forest and 6 million hectares of unevenly distributed savannah (deficit in the Sahelian
area and excess in tropical area) with an annual clearance rate of 200,000 hectares/yr
and regeneration of 3,000 hectares/yr. The local transformation capacity for forest
produce is 2.7 million m3 of logs for primary transformation (sawmills, peeling and
slicing units) in 61 facilities of which 20 percent are in the coastal Douala region8.
This sector is managed for the central government by the Ministère de l'Energie et de
l'Eau (MINEE − ministry for energy and water). Reform of the electricity sector and
liberalisation of the distribution of petroleum products has permitted the emergence of
new players in the regulation and distribution segment.

Main Market Players
Five main institutional players manage Cameroon's energy sector:
1. MINEE, in charge of the energy sector;
2. ARSEL, the electricity regulating agency;
3. AER, rural electrification agency;
4. AES-Sonel, the current operator which—under a framework concession contract
from which individual concession contracts are derived applicable to each
function—ensures the integrity of each of the sector's activities; and,
5. SNH, in charge of the oil and gas sector.
7

ERA – Cameroun: situation énergétique du Cameroun. Report on the ENEFIBIO project. November
2007.
8
ERA – Cameroun : ENEFIBIO, rapport préliminaire pour le Cameroun, décembre 2006.
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MINEE's mission is to:

develop the government's energy policy;
grant concessions and licences;

develop a framework encouraging development of the sector;

plan rural electrification; and,

promote renewable energy (most of the ministry's activities focus on electricity).

To date, only the Cellule de la maîtrise de l’Energie (energy management unit), a
department in the electricity division, has carried out a few tentative actions to
promote renewable energy.
ARSEL, the regulation agency is tasked with monitoring and regulating the
electricity sector. Its principal missions are to:

monitor the sector's activity;

monitor the sector's financial equilibrium and approve tariffs;
examine concession licence applications;

authorise electricity generating and distribution in rural areas;

protect consumers; and

promote competition and facilitate private sector involvement.

AER, the rural electrification agency, promotes electricity by providing operators
and users with technical, and possibly financial, assistance required for development
of renewables. The agency acts as a rural electrification consultancy for the State and,
as such, develops community management mechanisms for renewables and organises
the rural populations benefiting from electrical installations.
AES Sonel is the main generator and distributor of electricity in Cameroon. This PLC
is the result of allowing investing in Sonel, hitherto a public company of which the
State was the sole shareholder. 56 percent of the company's shares are now held by
the American consortium AES Corporation, 44 percent by the State and 5 percent by
AES Cameroon Holding, which will be transferred to the staff.
There are several players in the hydrocarbons sector, including:
1. SNH;
2. Société Nationale de Raffinage (SONARA − national refining company),
2 million tonnes;
3. Société Camerounaise des Dépôts Pétroliers (SCDP − Cameroon petroleum
depot company); and,
4. Caisse de stabilisation des prix des hydrocarbures (CSPH − hydrocarbons price
stabilisation fund.
Distribution margins have been liberalised and the sector's activities are open to
operators other than the multinationals Mobil, Total, Texaco, etc. Five accredited
national companies are already engaged in the different aspects of petroleum product
distribution.
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Development Trends in the Energy Sector
The outlook for development of the sector is analysed below at the national and subregional levels. It can be observed that, with the exception of the major hydroelectric
schemes, there is no planned State investment in renewables. Moreover, although
national surveys conducted in 2006 indicated a strong move towards self-generation
of electricity, self-generators using renewables are few (only 2.6 percent of electricity
self-generators use renewable sources). In fact, out of a total of 1,919 self-generators
recorded, 1,864 use diesel generators, 6 use steam turbines operating with biomass, 4
use gas turbines, 9 hydro-turbines and 36 PV solar panels.
Some companies also use biomass to produce heat.
The Cameroon government, together with its development partners, is considering the
implementation of several projects in the short and medium terms:
1. The Electricity for Development in Rumpi Area (ERD-RUMPI) project, aiming
to electrify 100 localities, at a cost of USD18.7 million.
2. The building of a fourth regulating dam on the Sanaga river, at Lom Pangar,
which will permit building, on the same river, of a dam at Natchigal. Planned
investment is USD1.3 billion, of which USD521 million will be for building of
the Natchigal dam.
3. The planned building of the Memvele dam (200 MW) on the Ntem river.
In the electricity sector, the public authorities are attempting to implement strategies
to increase the access of households, social services and industry to adequate supplies
of quality energy at least cost. The main strategic thrusts are as follows:
1. Promotion of development of new electricity generating capacities, with a focus
on hydropower, while still aiming for diversity of sources with a ratio of 25 to
30 percent thermal, against 70 to 75 percent for hydro.
2. Working towards modernisation and development of electricity transmission
and distribution grids.
3. Implementation of measures to accelerate access to modern energy services,
especially in rural areas.
4. Rehabilitation and extension of street lighting in towns.
5. Promotion of regional grid inter-connections.
To attain the strategic objectives outlined above, Cameroon's government will make
efforts to implement the following programmes:
1. Re-development of the 225 KV transmission grid and MV sub-stations by 2018
with, in particular, completion of the Edéa – Douala – Bafoussam – Yaoundé –
Edéa loop, and equipping of new sub-stations.
2. Reinforcement of the distribution grid in the Eastern province by 2010.
Implementation of these projects, which began with rehabilitation work on the Edéa
dam and development studies for the Lom Pangar storage dam would, if they are
completed, solve the country's energy deficit problem.
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Figure 4: Planned installation and rehabilitation

A 150 MW gas-fired plant at Kribi slated to come on line at the start of 2008.
The total projet cost, including the 225 KV transmission line, is estimated to be FCFA85 billion.
Financing is to be provided by a subsidiary company AES SONEL (the Kribi Power Développement
Corporation, of which AES owns 60 percent of capital and the State of Cameroon 40 percent).

The Edéa and Song Loulou hydroplants, for a power capacity increase of around 30 MW by 2009.
The total cost of the operation is evaluated at FCFA50 billion. The project will be financed by the
public-service concession holder. Construction work began in the third quarter of 2008.

A storage dam at Lom Pangar with a 50 MW base plant by 2010.
The aim is to bring the regulated flow at Sanaga to 1,040 m3/sec. The expected power gain at Edéa and
Song Loulou is estimated at 170 MW. The base plant (50 MW) will provide service to the eastern
province. The total cost of the projet is estimated to be FCFA85 billion. Financing is planned under a
public-private partnership.

A 280 MW hydroelectric scheme at Nachtigal, planned to come on line in 2010.
Total project cost, including the outgoing power line, is estimated to be FCFA150 billion. Financing is
to be by the private sector, under an independent (electrical) power producer (IPP) arrangement.

A 75 MW hydroelectric scheme at Warak on the Bini River, scheduled to come on line in 2011.
The total project cost, including outgoing power line, is evaluated at FCFA75 billion. Financing is
expected to be under a public-private partnership. After 2013, the hydroelectric schemes at Song Dong
(280 MW, FCFA175 billion), or Memve’Elé (200 MW, FCFA180 billion) should be brought into
service.

In the context of implementation of measures to accelerate access to modern energy
services, especially in rural areas, the programmes to be implemented are:
1. Plan d’Action National Énergie pour la Réduction de la Pauvreté (PANERP −
national energy plan for poverty reduction) which will help to provide energy
services to 1,153 educational establishments (primary schools, high schools and
other secondary schools), 110 technical colleges and schools, 923 health centres
and 191 drinking water supply systems.
2. Four rural electrification programmes derived from the Plan Directeur
d'Electrification Rurale Electrification (PDER −rural electrification master plan,
Annex 11.2).
Over the long-term the PDER includes electrification of 650 localities out of the
10,000 still without electricity. The Plan, broken down into programmes, was
designed to supply (in the priority phase) electricity to 567 rural localities (from 2005
to 2009). It aims to provide electricity to approximately 1.1 million people and for an
overall cost of USD102.4 million. However to date, this priority programme has not
yet started.
The ‘rural electrification plan 4’ is designed to supply electricity to isolated rural areas
via the development of micro- and mini-hydroelectric plants. The sites considered are:
Mbangmbéré, Gandoua and Mayo Djinga for the Adamaoua region; Ndokayo for the
eastern regions (border with DRC); Idenau and Baï for the region west of Mount
Cameroon; and the Deuk Ngoro site for the isolated Grand Mbam region. The cost of
the programme over five years is estimated to be approximately USD50 million
(Annex 11.1). The cost for all of the rural electrification programmes is
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USD177.5 million, of which USD50 million are for the small-scale hydroelectric
plants (Table 5).
Table 5: Rural electrification programme in PDER
Programmes

Content

Number of
beneficiaries

Cost (USD
million)

Rural Electrification 1
(2005–2009)

567 localities (90 chief
settlements of administrative
units, 454 internal villages
and 23 border villages)

72,000 consumers out
of a population of
1.1 million

104

Rural Electrification 2

32 rural localities in the
central, northern, northwestern and south-western
provinces

7,000 consumers for
77,500 inhabitants

10

Rural Electrification 3

50 localities and
administrative units along
the Cameroon–Nigeria
border

N.D.

13

Rural Electrification 4

Electrification of isolated
rural regions by development
of micro-/mini-hydroplants

7 localities with
estimated population of
40,000

50

Establishing Cameroon's
rural electricity map
Total

Setting up of a geographical
information system

0.5
177.5

These projects will be implemented under the national electricity company's portfolio.
In the petroleum products sub-sector, the government intends to continue to define the
roles of the different actors and promote private sector investment. The government
has also undertaken reforms with the aim of improving operation and efficiency in the
downstream part of the oil sector. The monopoly of the SNH for supply of crude oil to
the SONARA has been removed, allowing the latter to obtain supply freely and in
accordance with the refining needs is one such example. Similarly, the SONARA's
monopoly on supplying the domestic market and that of the SCDP have also been
removed.
The margins on distribution of petroleum products have also been liberalised and the
sector's activities are now regulated and open to operators other than the
multinationals (Mobil, Shell, Total, Texaco), which used to dominate the domestic
market. However, this policy has no influence on consumers given that filling stations
continue to be located in urban areas and diversification has no effect on the policy on
prices at the pump. There is no government strategy in place on renewable energy, in
spite of increasing oil prices.

Contribution of Energy to National Development
In 2003 Cameroon, with the support of international institutions, adopted a poverty
reduction strategy. The policy document was revised to include the key sectors to be
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developed. Analysis of the first draft highlighted the low degree of importance given
to the energy sector in the country's overall development strategy. To compensate for
this, the government, with the backing of the UNDP and World Bank, adopted a
national energy plan to help reduce poverty and which, once implemented, will
increase the level of access to modern energy in both rural and urban environments.
Between 1990 and 2003, CO2 emissions from Cameroon's energy sector remained
stable and at a low level. The country can therefore continue to emit CO2 as part of its
development process. Initiatives currently under way, and backed by the World
Bank's Carbon Fund and UNIDO, support Cameroonian businesses in their
development of projects under the CDM. Ideally this will bring about improvement
in the situation in coming years.
Despite the fact that Cameroon is an oil exporting country, its energy vulnerability
increased between 1990 and 2003. The volume of petroleum products imported rose
from 4.5 percent of local consumption in 1990 to 46.5 percent in 2003. Although
Cameroon is an oil producer, its national refinery, located at Limbé (a small coastal
town at the foot of Mount Cameroon) imports light crude from other countries in the
sub-region. Heavy crude extracted in-country is exported to the international market.
Despite its reserves, Cameroon needs to import oil to operate the thermal power plants
as the country hydroelectric plants lack generating capacity. This will increase the
country's vulnerability in coming years.
Energy intensity decreased markedly between 1990 and 2002. The ratio between
primary energy consumption and GDP went from 12.1 MJ/dollar of GDP in 1990 to
5.72 MJ/dollar in 2002. Between 1990 and 2002 the GDP grew 127.8 percent,
whereas energy consumption rose by a mere 7.6 percent.
The proportion of renewable energy in the country's energy balance remained high
between 1990 and 2002, and has grown slightly. The predominance of biomass in
energy consumption and the dominant position of hydroelectricity (97 percent) in the
national generating system underlie this trend.
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Energy System Vulnerability
Vulnerability Indicator

Calculation

Coal
1. Number of coal mine plants located at less than 1 metre above sea level
and within the area that could be flooded by a flood with a current
recurrence period of 100 years

none

Cameroon is not a coal producer.
Oil and gas
1. Share of offshore oil and gas installations likely to be hit by a storm of
more than 70 m/s gusts within the next 20 years (%)

80%

All of Cameroon's oil installations, refineries and oil fields are located on
the coast or offshore.
2. Share/number of refineries likely to be hit by a storm of more than 70 m/s
gusts within the next 20 years

1

Cameroon's refinery is located on the Atlantic coast, in the town of Limbé,
on the Gulf of Guinea.
All fossil fuels
1. Number of thermal (coal, oil and gas) power plants located at less than 1
metre above sea level and within the area that would be flooded by a flood
with a current recurrence period of 100 years

None

Cameroon has several thermal plants located in towns in the interior of the
country.
Additional information: Expected number of droughts that lead to a
capacity decrease of thermal power plants by more than 10% within the next
30 years

Dna9

Nuclear
1. Number of nuclear power plants located at less than 1 metre above sea
level and within the area that would be flooded by a flood with a current
recurrence period of 100 years

None

Cameroon has no nuclear plants.
2. Number of incidents/accidents since the plant was built
2b. Describe the most significant incidents

9

data not available

None
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Calculation

Hydro
1. Expected precipitation change over the next 20−50 years (%) and/or
probability of floods in each watershed

-2.9 mm per month
(2.2%) per decade
since 1960

Cameroon's low-lying coastal areas may be vulnerable to sea level rise.
2. Number of multiple-use dams in the country today

3

The Edéa, Songloulou and Lagdo dams are multiple-use.
Volume of water (m3) of each dam





3.2 billion m3 of
water (Mapé dam)
1.8 billion m3 of
water Bamendjim
dam)
2.6 billion m3 of
water (Mbakaou
dam)

2b. Describe what % of the water is used for:
Agriculture, Energy, Drinking

Dna

Additional information: Expected additional run-off from glacier melting
(million m3)

Not applicable to
Cameroon

Transmission and distribution indicators
1. Length of in-country, above-ground transmission and distribution lines
(km)

23,783 km

1b. Distinguish between (2 sub-indicators):
-High voltage lines (transmission)
-Middle + low voltage lines (distribution)

HV lines: 1,881 km
MV + LV lines: 2,1902
km

1c. Describe any transnational lines

None

2. Number and length of power cuts (differentiate between failures due to
weather or equipment failure and those cuts due to rationing)

2,985 MW
(between January and
October 2005)

Electricity was not distributed between January and October 2005,
2,985 MW of generating capacity were not used as a result of technical
incidents on the transmission and distribution grids.
Electricity cuts are frequent due to ageing equipment.
2b. Average hours of interruption per year

Dna

3. Percentage of energy supply requiring regional transport over 50 km (%)
:

80%

3b. % that is transportation of fossil fuels

100

3c. % that is transportation of biomass

90
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Calculation

Biomass
1. Proportion of biomass used for energy purposes (%) in total biomass
production.

Dna

2. Expected precipitation change over next 20−50 years (%)

2009:

i.e. +1 to 3 mm per month (0 to 2%).

-12 to +20 mm per
month (-8 to +17%)

3. Probability of temperature increase beyond biological heat tolerance of
key biomass crops within the next 20 years (%).

Dna

Increase of 1.0 to 2.9 °C in 2060s, and of 1.5 to 4.7 °C in 2090s.
Wind
1. Number of wind turbines less than 1 metre above sea level

None

There are possibilities for installation along the country's maritime coasts.
2. Projected change of average windspeed in the next 20 years based on
regional climate models (%)

Dna

Solar
1. Capacity of solar installations already in place (m²)

Dna

Solar energy systems exist in the country but their energy production is
marginal
2. Expected temperature increase (°C) in the next 20 years (relevant for PV
capacity)

Dna

Additional information: projected change in rainfall and cloud cover over
next 20 years (%)

Dna
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Energy System Resilience
Adapation Indicator

Calculation

Implementation indicators
1. Domestic capital formation (USD million per year)
Proxy: domestic savings (USD million per year)

USD18,526 million in
2006
USD974.3 million per
year

2. Domestic investment in renewable energy (USD million per year)
USD1,745 million between 2005 and 2015 (see Annex 2) investments in
domestic gas storage capacity = USD72 million.
Planned investment for building of hydroelectric plants is estimated at
USD1,400 million = 80 percent of total investment.
3. Number of technical engineers graduating annually as a percentage of
the total population

USD 72 millions
(to improve domestic gas
storage capacity)
USD1,400 million
(building of hydroelectric
plants)
300

Two technical universities and high level schools train around 300
engineers per year.
4. Availability of hazard maps for floods/droughts:
The national disaster response plan has been introduced progressively
since the Lake Nyos disaster, in 1986, in which toxic gas of volcanic
origin spread in the lake basin killing thousands of lakeside dwellers. The
plan outlines disaster management and describes the response levels of
the different teams.
.
5. Existence and enforcement of power plants siting and construction
guidelines taking climate change into consideration

Yes

No

Building of energy production plants (hydroelectric and others) is subject
to an environmental impact assessment (EIA) in accordance with the
requirements of the environment act adopted by Cameroon in 1996. After
publication of Decree No. 2005/0577/PM on 23 February 2005,
establishing the modalities for conducting an EIA, the units that were
operating and/or running were given 36 months from the date of signing
of the decree to carry out an environmental audit of their facilities,
accompanied by their environmental management plan. The parameters
included in the EIA do not specifically include climate change.
6. Existence of emergency plans to react to meteorological extreme events
and availability of local emergency repair teams

No

7. Domestic availability of insurance schemes.

No

Local insurance companies, mostly subsidiaries of large multinational
groups, do not offer natural disaster coverage in Cameroon. This
situation is the result of the failure of the insurers and public authorities
to take account of this aspect of insurance. However, insurers are ready to
invest in this area if a standardising framework is put in place.
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Adapation Indicator

Calculation

8. Existence of citizens' users groups in the energy governance structure
(enforcement of participatory decision-making)

Yes

Participation by citizens and users has begun to take form in the country
with building of the Chad-Cameroon pipeline. On that occasion, nongovernmental organisations came together to ensure independent
monitoring of implementation of compensation procedures and of the
environmental management of plant for the project. Current participation
by citizens with regard to major energy system works is by far greatest
during the environmental impact assessment and audit stages, when local
populations affected are contacted in consultation exercises and public
meetings.
Wind
1. Existence and enforcement of national regulations requiring storm
proofing of wind power plants to withstand highest anticipated windspeed

No

As this type of energy is very little developed in Cameroon, there are
currently no national regulations requiring wind turbines to be built to
withstand the highest anticipated windspeeds in the country.
2. Existence of siting maps that detail projected changes in windspeed,
floodplains, and areas impacted by sea level rise.

No

There are no maps locating mining or power plants that take account of
the hazards of storms, floods or drought.
Solar
1. Existence of a siting map that details projected changes in cloud cover

No such map

2. Existence and enforcement of national regulation requiring storm proof
concentrating solar power plants (CSP) to withstand the highest
anticipated windspeed.

No such regulation

Oil and gas
1. Existence and use of a siting map for mines and power plants taking
into account projected storms, floods and drought areas

No such map

Hydro
1. Existence of a national plan for optimised operation of hydro plants
under projected flow regimes for systems.
The main hydroelectric dams operating currently in Cameroon are all
over forty years old. A rehabilitation and operational optimisation
programme has been put in place for hydroelectric plants, taking account
of variations in water flows. Within this programme, technical
rehabilitation of the first part of the Edéa hydroelectric plant was started
in 2008, for an estimated €65 million. The project aims to replace the
three turbines/generators that have been in service for more than 50
years.

Yes
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Adapation Indicator

Calculation

2. Number of dams equipped with desilting gates and/or number of
upstream land use management and water catchment plans for each hydro
installation

None

Biomass
1. Research, development and dissemination budget for heat and drought
resistant crops, biofuels, agricultural* waste for energy and vulnerability
of forest (million USD per year).

Dna

There is no specific research in this area in Cameroon. Research is
carried out in training laboratories (ENSP) with occasional financing.
€64000 for the ENSP's Energy, Water and Environment laboratory
between 2006 and 2007.
* does not include municipal waste − this is usully considered in mitigation plans

2. In-country utilisation of biomass fuels not traditionally used by private
enterprises and cooperatives (% of total fuels)

Dna

Households recover wood chips and off-cuts from wood processing
facilities on the edges of towns, to use for cooking. However, there are no
statistics on quantities used.
Mined fuels
1. Existence and use of a siting map for mines and power plants taking
into account projected storms, floods and drought areas.

No such map

Preparing such maps would make it possible to take account of climate
related hazards in the creation of facilities.
2. Implementation of national regulations for thermal power plant siting at
sites with sufficient cooling water availability over the next 50 years
Introduction of such legislation would make it possible to take account of
climate related hazards in the creation of facilities.

No regulation
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Recommendations
Action is required in the short, medium and long term to enhance the resilience of
Cameroon's energy systems. The following steps are necessary:


Include climate change in the list of parameters in environmental impact
assessments and audits.



Introduce awareness raising programmes by local authorities in the areas most
vulnerable to climate change (coastal towns, Bénoué valley, towns in the
Sudano-Sahelian areas).



The framework laws on environment adopted in 1998, lays down the basic
principles for protection of the environment, but some aspects of this law (the
principle of responsibility in particular) cannot be applied due the absence of a
decree making the law enforceable. Adoption by the government of decrees
making the law enforceable is an important step. The government should also
lighten the rules for validation of terms of reference for environmental impact
assessments for renewable energy projects, by waiving payment of the
validation fees which vary between FCFA5 million and FCFA7 million per
project.



Insurance cover for natural disasters must be accepted by businesses, the
insurance companies and public authorities. This could be achieved by the
introduction of an appropriate regulatory framework.



The vulnerability of Cameroon's energy system is already perceptible,
especially given that 96 percent of the electricity consumed in the country is
generated in hydroelectric plants which are sensitive to climate conditions.
Diversifying investments in electricity generating, mobilisation of financing and
investment in bio-energy infrastructure, by introduction of micro-credit and
financial support programmes in the form of development subsidies for RETs
and improved energy efficiency, are options that must be considered in the
future.



Increase civil society participation in decision making on energy projects by
introduction of an appropriate regulatory framework.

In the electricity sector, the public authorities must implement strategies that aim to
increase the access of households, social services and businesses to adequate supplies
of quality energy at least cost. To achieve this, the country's authorities must strive to:
1. promote the development of new electricity generating capacity, focusing on
hydropower while aiming for diversity of generating sources in proportions of
25 to 30 percent thermal against 70 to 75 percent for hydropower;
2. work towards modernisation and development of the electricity transmission
and distribution grid; and,
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3. implement measures to accelerate access to modern energy services, especially
in rural areas.
The creation of maps locating solar, wind and other energy resources would give a
more informed view of the actual possibilities of energy diversity.
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Annex 1: Projects in the electricity sector
Rural electrification plan
The country has more than 10,000 localities that do not have access to electricity,
including 103 chief settlements of administrative areas and around 80 localities with
more than 10,000 inhabitants. To remedy this situation, the government has developed
a Plan Directeur d’Electrification Rurale (PDER − rural electrification master plan)
on the basis of which several rural electrification programmes have been developed
with financing from funding agencies. These are as follows:
Priority programme No. 1 (2005−2009)
This covers provision of electricity supply to 567 localities with around 72,000
consumers over a five year period (90 chief settlements of administrative areas, 454
villages in the interior and 23 border villages). The target population is estimated to be
1.1 million people. The total programme cost is evaluated at FCFA51.2 billion.
Rural electrification programme No. 2
This addresses electricity supply to 32 rural localities in the central, northern, northwestern and south-western provinces. Its main aim is to develop the MV distribution
lines from which rural electrification could be developed via low cost feeders. This
would allow connection of around 7,000 consumers out of a target population of
77,500. The total cost, over a period, of 36 months is evaluated at FCFA5.2 billion
(exclusive of taxes).
Rural electrification programme No. 3
This covers electricity supply to 50 localities and administrative areas along the
Cameroon-Nigeria border. The provinces in question are those in the south-west,
north-west, Adamaoua, and those in the north and extreme north. The total cost of the
project is estimated to be FCFA6.5 billion over 36 months (exclusive of taxes).
Rural electrification programme No. 4
This covers supply of electricity to isolated rural regions via development of
micro/mini hydro plants. The sites envisaged are: Mbangmbéré, Gandoua and Mayo
Djinga for the Adamaoua region, Ndokayo for the eastern region (border with DRC),
Idenau and Baï for the Mount Cameroon western region, and the Deuk Ngoro site for
the isolated Grand Mbam region. Cost of the programme over 5 years is evaluated at
FCFA25 billion.
Planned production of the Cameroon rural electricity map
This project covers the creation of a geographical information system that would
provide the basis for objective and informed programming of rural electrification. The
cost of the project is estimated at FCFA250 million over 24 months.

HELIO International / Cameroon

42

The energy transmission development plan
The energy transmission plan applies to the following items of plant:


The 150 MW gas-fired plant at Kribi, intended to come on line at the start of
2008. The total project cost, including the 225 KV transmission line, is
estimated to be FCFA85 billion. Financing is to be provided by a subsidiary
company AES SONEL.



Rehabilitation of the Edéa and Song Loulou hydroplants, for a power capacity
increase of around 30 MW by 2009. The total cost of the operation is evaluated
at FCFA50 billion. The project will be financed by the public-service
concession holder.



A storage dam at Lom Pangar with a capacity of 7 hm3 and a 50 MW base plant
by 2010. The aim is to bring the regulated flow at Sanaga to 1,040 m3/sec. The
expected power gain at Edéa and Song Loulou is estimated at 170 MW. The
base plant (50 MW) will provide service to the eastern province. The total cost
of the projet is estimated to be FCFA85 billion. Financing is planned under a
public-private partnership.



A 280 MW hydroelectric scheme at Nachtigal, planned to come on line in 2010.
Total project cost, including the outgoing power line, is estimated to be
FCFA150 billion. Financing is to be by the private sector, under an independent
(electrical) power producer (IPP) arrangement.



A 75 MW hydroelectric scheme at Warak on the Bini River, scheduled to come
on line in 2011. The total project cost, including outgoing power line, is
evaluated at FCFA75 billion. Financing is expected to be under a public-private
partnership. After 2013, the hydroelectric schemes at Song Dong (280 MW,
FCFA175 billion), and Memve’Elé (200 MW, FCFA180 billion) should come
into service.
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Annex 2: Promotion of household use of gas in
Cameroon
Firewood accounts for 60 percent of energy use in Cameroon and is consumed by
more than 80 percent of households,. This has negative impacts on the environment,
especially around major urban areas and particularly in the northern part of the
country. To curb and, if possible, reverse these effects there is an important need to
implement a programme of management of the supply and demand for this fuel. In
this context, promotion of LPG is an important form of action. To achieve this, studies
conducted by the government of Cameroon recommend the following measures:
Supply
With projected consumption estimated at 120,000 metric tonnes (t) for 2017, and with
local supply capacity limited to 30,000 t, domestic market demand will be satisfied by
importing 90,000 t, which assumes an increase in storage capacity of 6,500 t at the
Bonabéri gas depot. Under current conditions of market supply, this operation will
require financial support estimated at FCFA4 billion.
Storage
The foreseeable consumption level of LPG by 2017 indicates a storage deficit of
around 17,500 t. Increasing storage capacities must be accompanied by improvements
in bottling capacities and operating conditions, especially by constituting a buffer
stock of bottles to permit regular operation of LPG bottling facilities. The cost of the
operation is estimated at FCFA30 billion.
Bulk transport
The foreseeable level of LPG consumption supposes the acquisition of twenty-one
30 t wagons, twenty 20 t tanker trucks and leasing of a 3000 t tanker.
Supply of bottled LPG
Assuming that each LPG bottle is filled four times per year, distribution of 120,000 t
of LPG in 2017 would require acquisition of around 1,400,000 additional 12.5 kg
LPG bottles. Under these conditions, it would be advisable to align the deposit charge
with the cost of the bottle.
Bottle management
When customers have paid a deposit on a bottle, they must be able to change supplier
with full reimbursement of their deposit without any further restriction. In addition,
given the unequal distribution of LPG distribution points throughout the country, the
bottles in circulation should be pooled or an effective interchange system should be
instituted. The regulatory framework for LPG should be reviewed accordingly.
Distribution and promotion of LPG
Substituting LPG for firewood for cooking has become an imperative for viable
development that must be addressed in partnership with local communities,
distribution companies and international institutions (WEF, World LPG Association,
etc.), with a focus on a campaign to raise awareness of the fuel and of its advantages
(cheaper and less environmentally harmful energy).
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Safety
Increased LPG consumption should also be accompanied by greater concern for safety
in storage, transport and distribution to consumers.
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Annex 3: Plan d’action national énergie pour la
réduction de la pauvreté (PANERP − national energy
plan for poverty reduction)
Cameroon's energy consumption balance still shows 65 percent of traditional fuels,
21 percent of petroleum products and 14 percent electricity. In priority areas for
poverty alleviation, (education, health, rural development, etc.) a 2004 survey
indicated that a large number of the institutions intended to provide services for the
population do not have energy supplies, leading to mediocre service. The figures
speak for themselves. Health: only 45 percent of rural heath centres are supplied.
Education: only 31 percent of establishments have supply. Rural water services: only
5 percent of facilities have supply. Technical education: only 68 percent of technical
teaching establishments have supply.
To incorporate energy into the efforts to reduce poverty, especially in rural areas, the
government developed the Plan d’Action National Energie pour la Réduction de la
Pauvreté (PANERP − national energy plan for poverty reduction) open to financing
from all funding agencies and to contributions from civil society and NGOs. The plan
aims to spur a new dynamic in the fight against poverty by improving access to
modern energy services in the priority areas. Designed and developed with a
systematically participatory approach bringing together local authorities, managers
from the different sectors, NGOs, small farmers' organisations, economic players,
civil society and development partners, the PANERP is a vector that resolutely gives
expression to the deepest aspirations of the population, especially the rural population,
in their daily struggle for wellbeing and to improve their living conditions and
productivity. It comprises four aspects, i.e.: (i) development of studies and planning
resources for energy services, (ii) increased energy capacities in priority sectors, (iii)
development of energy service supply, (iv) inter-sectoral coordination and
management.
In 2005, PANERP aimed to supply energy services to 1,153 educational
establishments (primary, secondary and high schools), 110 technical secondary and
high schools, 923 health centres and 191 drinking water supply systems. The overall
cost of the first five years of the plan is estimated at around FCFA29.7 billion.

