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1. Introduction
The Covenant of Mayors in Sub-Saharan Africa is the regional component of the Global Covenant of
Mayors for Climate and Energy (GCoM). The signatory cities of this covenant took on the commitment
to develop a Sustainable Energy Access and Climate Action Plan (SEACAP), an essential document
that sets forth how to meet a city’s climate and energy commitments. The SEACAP covers emissions,
actions to adapt to the impacts of climate change and improvements in access to sustainable energy.
The document should consolidate and integrate existing initiatives and be developed in collaboration
with the different local stakeholders and the community.
To date, there has been a lack of disaggregated data regarding the energy profiles of municipalities in
Cameroon, which has impeded or misdirected all attempts at urban planning. Currently, reports on
emissions only concern the national level. Key competences over energy, such as production,
distribution and even regulation, have been entrusted to national rather than municipal authorities, even
if it is the latter that have an urban planning mandate. The present report is therefore a first attempt to
produce an energy profile on the different energy uses by sector to strengthen the planning process of
Yaoundé IV.
The process of developing the SEACAP consists of several phases: initiation, planning (diagnosis
and plan development), implementation, monitoring and reporting. This modelling report will help
guide the planning phase of developing the SEACAP for Yaoundé IV. Using information from a survey
conducted in Yaoundé IV, a model was devised to obtain a better grasp of the city status quo in terms
of energy and emissions, and projections were then drawn up to determine Yaoundé IV’s energy
demand for 2030. Alternative scenarios were developed to analyse the impact of different courses of
action on energy consumption and emissions in Yaoundé IV compared to “Business as Usual” (BAU).
As a developing city, it is crucial that Yaoundé IV have sufficient energy at its disposal to ensure its
economic growth. The scenarios studied how a low-carbon path to development could be achieved
through a combination of interventions in the areas of renewable energies and energy efficiency.

1.1

Overview of Yaoundé IV

Located in the south-eastern part of the city of Yaoundé, the city arrondissement of Yaoundé IV is
one of seven city arrondissements (sub-divisions) that make up the Urban Community of Yaoundé
(city of Yaoundé, political capital of Cameroon), with geographical and administrative borders
corresponding to the Département of Mfoundi (MINATD, 2007). In 2005, the population of
Yaoundé IV was 477 350 (RGPH, 2005). Applying a constant growth rate of 3.9% 1 between 2005
and 2018, the population of Yaoundé IV today is estimated to be 792 546 inhabitants spread out
over a surface area of around 58.96 km2 (SIG, CUY, June 2018). The field research revealed that the
average household size is 5.2 people. Based on the distribution of companies in Cameroon, it is
estimated that Yaoundé IV accounts for 15.1 of Cameroon’s GDP, or 1 632.80 USD per capita (see
Industry and Trade), slightly higher than the national GDP of 1 526.902 USD per capita. This is still very
low compared to the per capita rate of other countries in Sub-Saharan Africa such as Angola (3 432.40
USD) and South Africa (6 339.60 USD).
Established in 1987 by way of Decree No. 87-1365, which created the Urban Community of
Yaoundé, the borders of the City Arrondissement of Yaoundé IV, with its head offices in Kondengui,
were delimited as follows (see Figure 1):






to
to
to
to
to

the
the
the
the
the

north by the Yaoundé V city arrondissement;
north-east by the unnamed river (Nkolo II), coast 686;
east and south-east by the Anga River until it meets up with the Mefou River;
south by the Mefou River until it meets up with the Mfoundi River;
west by the Yaoundé III city arrondissement.

1

Final Diagnostic Report on Local Programmes and Policies on the Environment and Access to Basic Social
Services
2 https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CM
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Figure 1: Maps showing the geographical location of the Yaoundé IV City Arrondissement3

Yaoundé is primarily a city of services. A major part of Yaoundé’s economy is built around an informal
one that includes unlicensed street vendors (locally referred to as “sauveteurs”), hawkers peddling their
wares (facial tissues, savoury and caramelised nuts, cold drinks, clothing…) and small neighbourhood
boutiques4. At the national level however, Cameroon’s diversified market economy includes petroleum
and gas, wood, aluminium, agriculture, mining and the service sector. Petroleum remains Cameroon’s
main export and, despite the drop in oil prices on the international market, it still accounts for nearly
40% of exports5.

2. Frame of Reference for Energy Demand and
Emissions
The following section presents the current situation regarding energy and emissions in Yaoundé IV,
including projections until 2030, if nothing is done (Business as Usual scenario). The data used in this
section were extracted from surveys conducted by the city. Details regarding the survey methodology
can be found in the “Final Diagnostic Report on Local Programmes and Policies on the Environment
and Access to Basic Social Services”. The basic detailed inventory as well as the methodology for
processing, validating and modelling data are included in the annex of the present document.
Understanding domestic energy use patterns is essential to developing an energy strategy, both in
terms of managing emissions and people’s well-being. Energy services have a direct impact on human
development and well-being; having light to study and energy to cook meals are just a few examples of
this.
The electricity company in Cameroon is Eneo. Between January and July 2018, Cameroon increased
its energy supply by around 550 MW, and its installed capacity rose from 900 to 1 442 MW. The electric
power mix in Cameroon is dominated by hydropower. Nearly 57% of the electricity produced comes
from hydroelectricity, with the rest coming from thermal sources using petroleum fuels (heavy and light)

3

PACAEDC, 2018; CUY, 2018
Yaoundé: https://en.wikipedia.org/wiki/Yaound%C3%A9#Economy
5 Cameroon overview: https://www.indexmundi.com/cameroon/economy_overview.html
4
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and, more recently, natural gas, following the arrival of the Kribi Power Development Corporation
(KPDC), which has been feeding 216 MW into the power grid since 20136.

2.1

References for the Baseline Year

Table 1: Energy assessment for Yaoundé IV (energy consumption by fuel and by sector)

Thousand GJ

Services

Industrial

Transport

Residential

Total

Candles

-

-

-

0.5

0.5

Electricity

62.5

868.8

-

515.4

1 446.7

Petrol

-

-

1 202.0

77.5

1 279.5

Kerosene

-

-

-

95.1

95.1

Diesel

-

72.4

1 442.2

3.6

1 518.2

Fuel oil

-

54.3

-

-

54.3

LPG

70.0

4.7

-

1 147.5

1 222.3

Wood-fuel

1 495.2

-

-

240.7

1 736.0

Wood charcoal

29.5

-

-

173.7

203.2

Total

1 657.3

1 000.2

2 644.2

2 254.0

7 555.7

Services
22%

Residential
30%

Fuel Oil
1%

Industri
al
13%

LPG
16%

Woodfuel
23%

Diesel
20%
Transport
35%

Wood
charcoal
3%

Electricity
19%
Petrol
17%

Kerosene
1%
Figure 2: Energy consumption by sector and by fuel, Yaoundé IV, 2018

In Yaoundé IV, the transport sector accounts for the largest share of energy demand (35%) followed
closely by the residential sector (30%) and services (22%). The industrial sector only consumed around
one-tenth of the entire energy bill in 2018.
The total energy bill in 2018 amounted to around 7.5 million gigajoules (GJ), or nearly 2 648 kWh (9.5
GJ) per capita, which is below the 2016 national average of 4 652 kWh (16.7 GJ)7. This difference can
be explained by the fact that the big extractive industries, mining and other heavy manufacturing
industries, are generally located outside of the main urban centres. These industries mainly consume
relatively clean electricity, which contributes to lowering per capita emissions for the whole territory.
Petrol and diesel, primarily used in transport, account for 37% of energy demand while wood-fuel is the
most widely used energy source (Figure 2) even though this is almost entirely on account of the services
sector (Figure 3).
Regarding GHG emissions, the city arrondissement of Yaoundé IV produced around 564 thousand
tonnes of CO2eq in 2018, which equals approximately 0.7 tCO2eq/per capita/year, nearly the double
6
7

State of Electricity Production and Distribution in Cameroon: https://bit.ly/2ZqwjQg
Cameroon Energy profile 2016: https://bit.ly/2ZhPs1N
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of the national average of 0.4 tCO2eq/per capita8 but more or less in line with the average of
0.8 tCO2eq/per capita for Sub-Saharan Africa9. The population of Yaoundé IV and Yaoundé overall
generate nearly twice the amount of emissions per capita; however, when emissions linked to the
consumption of goods and services are included, this rate could be revised significantly upwards.
Nevertheless, this emissions rate remains well below the world average of 4.9810 tCO2eq/per capita.

100%
90%
Charbon de bois

80%

Bois de chauffe

70%

GPL

60%

Fioul

50%

Gasoil

40%

Kérosène

30%

Essence

20%

Électricité

10%

Bougies

0%
Tertiaire

Industries

Transport

Résidentiel

Figure 3: Fuel consumption by sector in Yaoundé IV

Waste
27%

Services
4%
Industrial
11%

Residential
24%

Transport
34%

Waste
27%

Charcoal
0%

Electricity
16%
Petrol
16%

Firewood
3%

LPG
16%
Fuel Oil
1%

Diesel
20%

Kerosene
1%

Figure 4: Emissions by sector and by fuel, Yaoundé IV, 2018

2.1.1
Residential Sector
The average size of the households surveyed was 5.2, i.e. a total of around 152 450 households for
2018. For the purposes of this analysis, households were divided into three categories: high, medium
and low income. This stratification was determined according to monthly income and electricity
consumption (see
Table 2 below). This was then further divided into four categories: no electricity (not connected to the
power grid), low income, medium income and high income – for more details on the criteria for
categorising households, see Annex B: Processing and Validating .

8

https://knoema.com/atlas/Cameroon/CO2-emissions-per-capita
World Bank Group, 2014, https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?locations=ZG
10 https://data.worldbank.org/indicator/EN.ATM.CO2E.PC
9
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Table 2: Identification of household categories

Monthly income in CFAF Electricity consumption Percentage
(kWh/month)
Low income

Less than 80 000

From 0 to 20

32.9%

Medium income From 80 001 to 400 000

From 21 to 220

54.6%

High income

More than 220

12.5%

More than 400 000

In Yaoundé IV, 95% of the households are connected to the Eneo electrical grid (Figure 5) yet represent
only 36% of total electricity consumption in this sub-division. This low electric energy consumption is
linked to the fact that households rely on this source primarily for less energy-intensive needs such as
lighting. In general, households consume a total of 2 254 GJ of energy, 97% of which comes from
households with electricity.

Figure 5: Number of households and energy consumption by electrification status11

11

It is important to note that this figure includes two types of households, those connected both legally and illegally
to the electricity grid.
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Technical Report on the Analysis and Modelling of Data, CoM SSA, Yaoundé IV

Figure 6: Number of households and energy consumption by income bracket

The majority of energy is consumed by medium-income households because a large proportion of
households (63%) are in fact medium income (Figure 6). Proportionally speaking, low-income
households consume much less energy than what might be expected given their number (only 16% of
the energy demand for 25% of households). A disparity can be seen in the quantity of energy used by
a household, tying into income and electrification status, which relates back to the concept of energy
poverty. Energy poverty manifests as the use of dangerous or harmful fuels owing to a lack of access
or inability to procure safe and clean fuels. Unsafe fuels include wood-fuel, wood charcoal, kerosene
and candles, which can cause health problems from indoor air pollution, poisoning from accidental
ingestion (in the case of paraffin) and an increased risk of fire.
In this sector, compared to low-income households, high-income households consume three times as
much energy (Table 3), while medium-income households’ consumption is nearly twofold. Similarly,
households with no electricity consume on average 50% less energy than a household with electricity.
Table 3: Energy intensity of households by income bracket

Energy Intensity
(GJ/Household/year)
Without electricity

52.1

Low income – with electricity

46.9

Medium income – with electricity

72.2

High income – with electricity

167
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Wood
charcoal
Wood-fuel 8%
11%

Candles
0%
Electricity
23%
Petrol
3%
Kerosene
4%
Diesel
0%

LPG
51%

Figure 7: Household energy consumption by fuel
Table 4: Evaluating energy access12

Level 1

Level 2

Level 3

Level 4

Level 5

Daily
consumption

Min. 12 Wh

Min. 200 Wh

Min.
1000 Wh

Min.
3400 Wh

Min. 8200 Wh

Installed
capacity

Min. 3 W

Min. 50 W

Min. 200 W

Min. 800 W

Min. 2000 W

Appliances

i) Lighting for
working

i) General
lighting

ii) Telephone
charger

ii) Telephone
charger

Level 2 +
average
power
appliances
(e.g. blender)

Level 3 +
high-power
appliances
(e.g.
microwave
oven)

Level 4 + very
high-power
appliances
(e.g.
refrigerator)

iii) TV
iv) Fan

Half the energy consumption in the residential sector comes from butane gas (around 180
kg/household/year), used mainly for the purposes of cooking and heating water. The high rate of
electrification in Yaoundé IV places electricity prominently at the centre of daily household life, leading
to an average use of 507 kWh/per capita/year, decidedly above the national average of 280 kWh/per
capita/year13. This already represents a major shift towards modern energies even if many are still
dependent on LPG, a major polluter. As Table 4 illustrates, for the most part, households connected to
the grid (positioned between Level 3 and Level 4 in the Table) have the electricity necessary to operate
medium power appliances, such as microwave ovens, but not enough to carry out more energyintensive, or even income-generating, activities.
LPG is used primarily by all the income categories although the use of biomass is more apparent in
low-income households (Figure 9) to offset the energy deficit for lighting and cooking needs. Subsidies
for butane gas in Cameroon reach 28 billion CFA francs14, which explains the household preference for
one of the more competitive fuels on the market. Unfortunately, this does not offer a viable solution for
the future since most of the LGP on the market is imported and, consequently, subject to the instabilities
of the international market.

12

ESMAP, 2015, in Electrification Strategy of Togo 2018; Beyond Connections: Energy Access Redefined
Key energy indicators (Cameroon, 2016): https://bit.ly/2Z5FQfB
14 Investing in Cameroon: https://www.investiraucameroun.com/tags/gaz-domestique
13
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Figure 8: Distribution of energy consumption by income bracket and energy use
100%
90%
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70%
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Figure 9: Household fuels by income

2.1.1.1 Cooking
Very few households use electricity for this and those who do generally enjoy higher incomes. Both
households with and without electricity prefer butane gas for cooking (Figure 10), along with wood-fuel,
sawdust and wood charcoal as needed. Kerosene is also used for cooking but rarely compared to the
other fuels. Households in Yaoundé IV consumed around 17 261.5 tonnes of wood-fuel for cooking in
2018.
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Figure 10: Fuels used for cooking by income group, Yaoundé IV, 2018

2.1.1.2 Lighting
Households with electricity use it as their primary source of energy for lighting, even if a strong
dependence on fossil fuels is still evident (see Figure 11). Fossil fuels like kerosene, diesel, petrol and
even candles are used for lighting on account of the frequent power outages in the municipality.
Cameroon undergoes selective power cuts averaging 123.96 hours/year15.

Non électrifié

Revenu Bas - Électrifié

Revenu moyen - Électrifié

Revenu élevé - Électrifié

0%
Bougies

20%
Électricité

40%
Essence

60%
Kérosène

80%

100%

Gasoil

Figure 11: Fuels used for lighting by income group, Yaoundé IV, 2018

Consequently, a profusion of lighting technologies can be found in households such as electric
generators and storm lanterns. For example, one out of three high-income households own an electric
generator. As indicated above, households only use around 507 kWh/year, 45% of which on average
are used for lighting. This shows that electric generators can be used not only in the case of electric
power cuts, but also to make up for the energy deficit resulting from the current weak supply of
electricity.
The effect that level of income can have is reflected primarily in the type of fuel used for household
appliances (high-income households use electricity and low-income households mainly use
15

ENEO 2017 Annual Report: https://eneocameroon.cm/images/pdf/RapportAnnuel/NRNEneo17va.pdf
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rechargeable batteries) and for lighting (high-income households use electricity and low-income
households use kerosene).

2.1.1.3 Analysis of Emissions

Electricity
16%

Petrol
3%

Waste
36%

Kerosene
3%
Diesel
0%

Wood charcoal
1%

LPG
40%

Firewood
1%
Figure 12: Emissions by fuel in the residential sector

Based on the assumption that 50% of waste produced in the city arrondissement of Yaoundé IV comes
from households, the emissions total for the residential sector amounted to 133 561.7 tCO2eq in 2018.
This total consists in large part of emissions coming from LPG combustion (40%), waste production
(36%) and electrical energy (16%).
100%
90%
80%
70%
Appareils Électrique

60%

Réfrigération

50%

Chauffage d'eau

40%

Éclairage

30%

Cuisson

20%
10%
0%
Non électrifié Revenu Bas - Revenu moyen Revenu élevé Électrifié
- Électrifié
Électrifié

Figure 13: Distribution of emissions by income bracket and energy use

According to Table 5, cooking is responsible for 67% of total energy emissions followed by lighting
(18%). These two items predominate regardless of income bracket (Figure 13) on account of the use
of fossil fuels (LPG, kerosene, diesel, petrol) and electric energy that is not very low in carbon (0.23 kg
CO2/kWh)16.

16

Technical Paper | Electricity-specific emission factors for grid electricity
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Once again, it can be seen that the low-income households and the households not connected to the
electric grid only represent 15% of total energy-related emissions, and account for only 25% of all
households (Figure 14). This information is crucial in developing the SEACAP and a more in-depth
analysis is called for to understand what is behind a household’s carbon footprint based on individual
particularities such as income, level of education, region, household size, as well as age and gender of
the head of the household.

Table 5: Distribution of emissions tied to home energy consumption

No
electricity

Low-income –
With
electricity

Medium-income
– With electricity

High-income –
With
electricity

Total /
tCO2eq

Cooking

2 834.0

14 219.6

54 127.1

17 923.0

89 103.8

Lighting

466.1

2 015.7

12 138.7

9 991.3

24 611.8

Heating water

32.9

228.5

857.4

1 063.6

2 182.3

Refrigeration

73.1

2 140.1

2 219.7

4 432.9

Electric appliances

155.1

7 189.1

5 886.7

13 231.0

Total / tCO2eq

3 333.0

16 692.0

76 452.4

37 084.2

Emissions per
inhabitant
(tCO2eq/per
capita)

0.08

0.10

0.15

0.41

Without
electricity
2%
Low income With eletricity
13%
High income With electricity
28%
Medium income With electricity
57%

Figure 14: Emissions linked to energy consumption by income bracket

2.1.2

Services Sector

2.1.2.1
Trade
Yaoundé, the political capital, ranks second in the nation in terms of corporate establishment, and
accounts for 23.85% of all businesses and institutions in the country. Companies in the services sector
largely predominate (85% of the city’s total) and encompass the following economic units: Trade,

17
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Transport, Hospitality (hotels and restaurants), Banking and insurance, Telecommunications, Corporate
Services, Other services.
Commercial activities (purchase and resale of a product in the same condition) and repair of vehicles
(commonly referred to as garage) represent more than half of the units inventoried. Most are small
shops mainly specialising in the sale of food, general hardware, clothing (apparel and shoes) and
textiles. The “hospitality” arm, one of the mainstays of tourist activity, generally includes bars (pubs),
small restaurants (cafeterias) and guesthouses with rather modest facilities that do not meet the
classification criteria set by the Ministry of Tourism and Leisure (MINTOUL)17.

Wood charcoal
2%
Wood-fuel
90%
Electricity
4%
LPG
4%

Figure 15: Share of fuels in the final energy consumption for the commercial sector

In 2018, the commercial sector in Yaoundé IV consumed 22% of all energy, or around 1 657 thousand
GJ. It greatly relied on biomass, with the share of wood charcoal alone at 93% (Figure 15). By itself,
this sector represents 86% of wood-fuel consumption, or 108 184 tonnes of wood, compared to a total
of 125 796 tonnes for the whole city arrondissement.

LPG
15%
Wood-fuel
72%

Electricity
12%

Coal
1%
Figure 16: Emissions by fuel for the commercial sector

Given the importance of this sector for the economic growth of the sub-division, it is important to reduce
its dependence on wood-fuel for energy needs and transition towards a modern low-carbon source of
energy like electricity. This should therefore be taken into consideration when developing the SEACAP.
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2.1.2.2 Public Lighting
Public lighting in Yaoundé IV is still precarious. Of the 589.84 km of existing roads, scarcely 5km are
covered by public lighting, which means that 584.84km remain unlit. Public lighting therefore only covers
an area of 0.85% in this sub-division. In 2018, Yaoundé IV only had 164 light points18 (Table 6).
Table 6: Estimation of electric consumption for public lighting

Public Lighting - "In the best case"
Light points in Yaoundé IV

164

Duration of illumination (hours)

12

Power (Watt)

100

Total electric energy (MWh)

71.832

2.1.3 Industrial Sector
In Cameroon in general, the industrial sector broadly includes the following categories: extraction, food
industry, manufacturing industries, electricity, gas, water and sanitation and construction. Unfortunately,
the survey conducted by the city did not collect data pertaining specifically to Yaoundé IV for this sector
of activity. Extrapolating from the distribution of companies in the other city arrondissements of
Yaoundé, it was estimated that Yaoundé IV accounts for 15.1% of the city’s GDP. This allowed us to
scale the data by using the energy demand for the whole industrial sector nation-wide.

LPG
1%
Residual Fuel
Oil
5%
Electricity
87%

Diesel
7%

Figure 17: Share of fuels in the final energy consumption for the industrial sector

Les brasseries du Cameroon is the largest economic unit as well as the biggest employer in the
municipality. It is estimated that the city’s industrial sector accounts for only 13% of the total energy
demand, i.e. one million GJ. This energy demand is chiefly met by electricity (87%) and any gaps are
filled by other fuels like fuel oil, diesel and LPG.
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Figure 18: Emissions by fuel for the industrial sector

2.1.4
Waste Sector
According to the Atlas of Environmental Statistics (INS, 2016), the population of Yaoundé produces an
average of 0.40 kg/per capita/day in waste, which means that the sub-division of Yaoundé IV produced
a total of 116 208.6 tonnes of waste in 2018. It also mentions that pre-collected household refuse in
public bins accounts for 78% of waste, rubbish thrown on the side of the road and litter in the
environment represent 17% and the remainder consists of recycled waste (2%), or waste that is openly
burned (see Figure 19).
The management of household refuse for the City Arrondissement of Yaoundé IV is carried out by the
company Hygiène et Salubrité du Cameroon (HYSACAM), a hygiene and health concessionary
contracted by the Urban Community of Yaoundé.
Litter in the
enviroment
17%

Collection by
refuse vehicle /
waste
containers
78%

Buried/Burned
1%
Recycled
2%
Other
2%

Figure 19: Ways of disposing of waste in Yaoundé IV

The waste sector is the biggest emitter of GHG after the transport sector, producing around 27% of
emissions totalling 151 518 tCO2eq. Even though this quantity of waste production is much lower than
in many western countries, a large part of Yaoundé IV’s waste, without an adequate system to manage
the waste, ends up emitting large quantities of methane and carbon dioxide into the atmosphere. In
order to compensate for this problem, the city arrondissement should explore ways to improve the
collection of municipal solid waste and encourage reducing waste. Africa is on its way to becoming a
global leader in the area of eliminating certain materials from the value chain, such as plastic, thus
reducing waste-related problems at the source. Yaoundé IV may want to build on this example of good
practice and consider ways in which to keep waste production rates low, even during periods of
economic growth.
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2.1.5
Transport Sector
Transport beats out all the other sectors of activities with 35% of the energy demand and 34% of total
GHG emissions for the sub-division in 2018. Passenger transport predominates with 89% - see Figure
22. Car ownership, or the motorisation rate, in Yaoundé IV and even in Yaoundé in general is still very
low, around 50 vehicles per 1000 inhabitants. Consequently, few households own a personal vehicle,
which is why 90% of households are dependent on public transport (Figure 20).
Accordingly, walking plays an essential role in everyday mobility because half the journeys made are
on foot, which represents a large share of people’s movements in Yaoundé IV – see Figure 21. This
means that, on average, people will spend one and a half hours walking somewhere, a rather significant
amount of time, particularly in comparison to neighbouring cities like Dakar, where they walk around 45
minutes each jour19. The high level of non-motorised transport may denote limited levels of economic
development, as advancements in transport are also an indicator of economic activity. Viewed from the
perspective of a low-carbon future, non-motorised modes of transport should be improved, developed
and integrated in all urban development plans. The city’s plan should include the development of
pedestrian paths and safe shaded cycling paths.

Households
owning one
or more cars
10%

Households
with no car
90%

Figure 20: Motorisation, Yaoundé IV, 2018
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Figure 21: Modal split in passenger transport
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Passenger
89%

Freight
11%

Figure 22: Energy consumption for the transport of goods and passengers

Saloon taxis (vehicles seating up to 4 people) are ubiquitous in passenger public transport and account
for nearly 80% of motorised journeys (Figure 23), followed by minibuses and private cars albeit on a
much smaller scale. Minibuses in fact offer a mass transit, less energy-intensive option since they can
handle 10% of journeys for only 4% of the energy demand of motorised transport, similar to buses.
While private transport represents 58% of all journeys, they correspond to less than 20% of the total
energy demand for transport. As indicated above, this is on account of the large number of trips made
every day on foot.

100%
90%
80%
70%

Taxis Berline

60%

Motos taxi

50%

Minibus

40%

Bus
Voitures personnelles

30%

Motos perso

20%
10%
0%
GJ

Pass-km

Figure 23: Passengers-km and energy consumption by vehicle type (not including walking)

The passenger-km quantity is the multiplication of the number of passengers in a vehicle by the distance
covered by this vehicle. Accordingly, a car transporting two people over four kilometres would be
calculated as 2 people x 4 km = 8 passengers-km. A minibus can use more energy than a car per
kilometre, but if it transports more passengers than a car, each person consumes less energy per
kilometre travelled. Consequently, private modes of transport, such as cars and motorcycles, which
usually transport fewer passengers than public modes, consume more energy per passenger-km than
public modes, such as buses and minibuses. This explains the results shown in Figure 23, which
compares the energy consumption of each type of vehicle with the number of passenger trips taken
(passenger-km).
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Figure 24: Use of fuel for passenger transport by vehicle type

Freight transport mainly involves vans (64%) operating for the most part with diesel. Thus, diesel towers
over this mode of transport (88%) in relation to petrol (12%). The freight sector plays a lesser role in the
overall energy demand of the municipality (11%) but could act as an economic lever if road transport
were better organised.
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12%
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Figure 25: Energy consumption of freight transport by vehicle type and fuel type

2.2 Projection of the Baseline to 2030 (Business as Usual, BAU)
The following section presents the projections of emissions and energy consumption for Yaoundé IV if
it were to continue to follow the same status quo trajectory (Business as Usual). The 2030 projections
were determined by using the population growth rate for the residential sector, the GDP/per capita rate
for the passenger transport sector and the gross added value (GAV) for the freight transport sector.
According to Macrotrends, the population of Yaoundé will grow at an average rate of 3.5%20 per year
until 2030. Given the lack of economic data specific to Yaoundé IV, the national GDP growth rate
(3.86%) was used for this modelling exercise.
In 2030, the population of the city arrondissement of Yaoundé IV reaches 1.2 million inhabitants and
the residential (39%) and transport sectors (32%) are responsible for the biggest growth in energy
demand. Under this new dynamic, the fuels most in demand will be: butane gas (21%), wood-fuel (20%),
electricity (20%) and diesel (19%) – see Figure 26. Given the weak economic and demographic growth,
overall energy demand will grow by only 20%, or 9.1 million GJ, which will reduce electric energy
consumption to 420.6 kWh/per capita/year (a total of 504 thousand MWh) compared to the base year.
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To meet households’ and businesses’ demand for biomass, Yaoundé IV will need to be supplied with
134 thousand tonnes of wood-fuel (instead of 9 thousand tons of wood charcoal.)
At the same time, GHG emissions will increase by 24% with LPG, diesel, petrol and electricity as the
main drivers behind this harmful growth – see Figure 27.
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Figure 26: Energy consumption by sector and by fuel type, Yaoundé IV, Business as Usual scenario
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Figure 27: GHG emissions by sector and by fuel type, Yaoundé IV, Business as Usual scenario

3. Developing scenarios
A model is an external representation for planning needs that explicitly lays out an aspect of the current
status quo in view of altering the course of this reality. During the process of developing the SEACAP,
it would be worthwhile exploring, using the BAU scenario, which innovative measures aimed at
improving access to energy, producing a corollary benefit of mitigation, would be capable of stimulating
the economic growth of Yaoundé IV.
This section explores the scope of certain actions that were chosen based on the socio-economic
context of the city arrondissement, the results of the modelling and BAU trends, and in consultation with
the city regarding its agenda in supplying basic social services.

3.1

Rational Use of Biomass (RUB)

This scenario visualises a better use of wood and wood charcoal in Yaoundé IV to reduce their
consumption in the residential and services sectors. This scenario was developed in accordance with
SE4ALL’s objectives, aiming to reduce dependency on biomass through a more efficient use of the fuel,
as well as with the following national plans: Growth and Employment Strategy Paper (DSCE)
(Document de Stratégies pour la Croissance et l'Emploi) and climate change; the National Adaptation
Plan to Climate Change (PNACC) and the Nationally Determined Contributions (NDC).
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In this scenario, homes with improved charcoal stoves consume 36%21 less charcoal, and homes with
improved woodstoves use 58% less wood.
The majority of savings come from the commercial sector where wood accounts for 90% of total demand
in 2018. Combined with the biomass savings in the residential sector, this equals around 1.1 million GJ
in 2030. The savings in total wood consumption (including wood for producing wood charcoal) comes
to 9.7 thousand tons per year for a total of 78.1 thousand tons in 2030, or a difference in the status quo
of 54% – see Figure 29.
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Figure 28: Reduction in wood and wood charcoal consumption per annum in each sector,
Yaoundé IV, RUB scenario
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Figure 29: Wood consumption (including for the production of wood charcoal),
Yaoundé IV, RUB scenario

3.2

Use of Biogas (UB)

Under the Covenant of Mayors project, Yaoundé IV received funding for a feasibility study on setting
up an industrial methane processor and biogas plant. Under this scenario, it is assumed that part of the
biogas resulting from the implementation of this project would offset 20% of LPG use in the residential
sector. Moreover, the popularisation of biogas in Cameroon has gained significant momentum,
especially since this form of energy contributes towards reducing GHG emissions.
In accordance with BAU trends, the effective implementation of this scenario would require around 328
thousand GJ in biogas to replace 20% of the LPG demand in households for cooking needs. In absolute
terms, this would call for an industrial system capable of producing 1.3 million m3 of biogas by 2030,
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which would enable Yaoundé IV to reduce its environmental footprint by nearly 25.2 thousand tCO2eq
(around 5%) – see Figure 31.
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Figure 30: Replacement of LPG with biogas

509,7
499,9
490,5

Mille tCO2eq

481,3
472,6
464,1
455,9
448,0
440,4
433,1

2018

467,1
458,8

450,9
443,2

435,8
428,6

426,0
412,5

484,5
475,7

419,1

2020

2022
Business As Usual

2024

2026

2028

2030

Utilisation du Biogaz

Figure 31: Comparison of emissions, UB and BAU scenarios

3.3

Efficient Road Transport (ERT)

The development of this scenario is in line with the Nationally Determined Contribution Plan’s (NDCP)
objectives, which set out the overall goal for the transport sector of limiting impediments to mobility and
developing low-carbon transport options.
Specifically for this scenario, we increased the share of public transport by 8% (Figure 32) in 2030. We
also worked on the functional mix of minibuses and buses so as to propose efficient public transport
options representing respective shares of 24% and 16% – see Figure 33. The NDCP also encourages
the purchase of low-emission vehicles and removal of the highest-emission ones through the
introduction of new standards, incentives or obligations. In 2030, this functional mix therefore includes
the use of electric motorcycles in public and private transport in order to progressively phase out the
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energy-intensive conventional motorcycles of 2018 (1.0 MJ/passenger-km compared to 0.13 MJ/
passenger-km for electrical motorcycles 22). For private passenger transport, the possibility was also
explored of introducing or increasing the share of bicycles in the mix (Figure 34) while reducing the
proportion of private cars and motorcycles.
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Figure 32: Share of public and private passenger transport, ERT scenario
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Figure 33: Modal Split of Public Transport, ERT scenario
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Figure 34: Modal split of private transport, ERT scenario
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Figure 35: Comparison of energy and emissions, BAU and ERT scenarios, Yaoundé IV
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Following through on these proposals, the ERT scenario produces energy savings of 395 thousand GJ
for around 14% in GHG reduction compared to the BAU projections for only the transport sector and
6% GHG reduction for all of Yaoundé IV – see Figure 35. In terms of fuel, this would lead to savings of
14 thousand litres of diesel and around 5 million litres of oil. Nonetheless, introducing electric
motorcycles would require 4 thousand MWh of electric energy set aside solely for transport.

3.4

Strong Growth of the GDP (SG_GDP)

In 2018, real GDP growth in Cameroon increased to reach 3.8% compared to 3.5% in 2017 as a result
of domestic demand, a key factor in economic growth, particularly through consumption and investment.
Projected real GDP growth should reach 4.4% in 2019 and 4.7% in 2020 owing to the launch of energy
production and transport infrastructures, and to the rebound in world oil prices. In order to achieve the
economic emergence of Vision 2035, the government implemented an important investment
programme, in keeping with the Growth and Employment Strategy Paper (DSCE 2010-2020), a tenyear stage of Vision 2035. The carrying out of structural projects in key sectors of the economy will
accelerate growth, foster and create jobs and reduce poverty23.
In this scenario, we look at the effect of better macroeconomic performances at the level of the city of
Yaoundé, which is experiencing GDP growth at an average rate of 5.86% up through 2030 under the
impact of the stimulation from a favourable economic environment. As with all very energy-intensive
development pathways, it is evident that in order to be able to support stronger economic growth,
Yaoundé IV will need 0.7 million GJ in additional energy (Figure 36), i.e. an increase of 10% in GHG
emissions.
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Figure 36: Energy demand projections, BAU, SG_GDP, Yaoundé IV, 2018

4. Summary and Conclusion
Figures 37 and 38 show the outcomes of different scenarios under which the courses of action for lowcarbon emissions mentioned above are implemented.
The Rational Use of Biomass scenario (RUB) achieves the greatest energy savings by rationalising the
use of wood and wood charcoal. The savings in total wood consumption (including wood for producing
wood charcoal) amounts to 9.7 thousand tons per year for a total of 78.1 thousand tons in 2030. This
low-carbon pathway to development is possible as a result of the availability of such technologies on
the market in Cameroon and their affordable cost. The following improved cookstove models can be
currently found on the market: Sweet Mother Stove, Tade Timma, brick stoves, etc. The use of improved
cookstoves would also help in reducing respiratory illnesses associated with excessive smoke
inhalation, which is common with traditional cookstoves. Furthermore, households would be able to
23
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reduce their energy costs and the time spent gathering wood for fuel. This will also have a positive
impact in the fight against deforestation.
The Use of Biogas (UB) scenario makes it possible to reduce GHG emissions by nearly 5% compared
to BAU. To do so, the production of 1.3 million m3 of biogas by 2030 to replace 20% of LPG demand
from households will be necessary. The municipal administration of Yaoundé IV and OAI-DEMOS
(L’Organisation d’Appui en Ingénierie de Développement et de Maîtrise d’œuvre Sociale), working
together with the municipalities of Mfou and Nkol-Afamba, are project leaders for the construction of an
industrial methane processor and the restructuring of a unit to produce paving stones using plastic
waste, operating out of a plant that transforms waste into synthetic gas and recycled products (Projet
de Construction d’un Méthaniseur Industriel et de Restructuration de l’Unité de Production des Pavés
à Partir des Déchets Plastique en une Usine de Transformation des Déchets en Gaz de Synthèse et
en Produits Recyclés). Depending on funding, this project will generate 9.4 million m3 of biogas yearly,
which will be more than sufficient for the implementation of this scenario.
In the Efficient Road Transport (ERT) scenario, electric motorcycles were added to the modal shares.
This would entail a supplementary demand of 4 thousand MWh in electric energy. Generally speaking
however, the ERT would make it possible to reduce emissions throughout the territory by 7% and to
reduce fuel consumption by nearly 14 thousand litres of diesel and 5 million litres of oil. The introduction
of electric motorcycles in the modal shares calls for the following considerations: raising awareness on
the benefits of electric motorcycles, State support in purchasing electric motorcycles, charging
infrastructures and, naturally, increasing the density in coverage of the current electrical network. This
action only explores the introduction of electric motorcycles into the functional mix, but the city could
consider more ambitious actions such as the introduction of electric buses and cars in the modal shares.
The ERT scenario also explores the impacts of a shift in the modal shares from mass transit to public
transport and incentives to promote the use of buses and minibuses. It has the merit of not incurring
any costs, which means funding is not an obstacle. Also, in the case of transport, it is important to bear
in mind the correlations between journeys, the durations of journeys and economic activity. Transport
not only facilitates the circulation of merchandise, but also promotes human interactions that stir up
economic activity. In this sense, more motorised travel is positive for the social and economic well-being
of the population. However, it is important to recall that it is often difficult to convince commuters to
change behaviour (opting for minibus/bus taxis instead of saloon taxis). Moreover, any awareness
campaigns carried out by the municipality could be seen as a direct attack against the saloon taxi
industry in favour of minbus/bus taxis. As a developing city, Yaoundé IV has the chance to shape its
spatial planning framework to improve mobility indicators. By reducing average journey distances (for
example, by integrating residential and commercial /industrial zones), the city can have a positive
impact on these mobility indicators and the well-being of the population in general.
The end result of all these interventions could potentially reduce the final energy demand by 1.5 million
Gigajoules, with more than half of the energy savings coming from the services sector. This represents
savings of 78.1 thousand tonnes of wood (including wood for producing wood charcoal), 24.8 thousand
tonnes of butane gas, 14 thousand litres of diesel and 5 million litres of oil. In terms of GHG emissions,
all these actions combined could achieve a 13% reduction for a total of 65.5 thousand tCO2eq.
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Figure 37: Comparison of the final energy demand of all the scenarios
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Figure 38: Comparison of GHG emissions under all the scenarios

4.1

Conclusion

This modelling exercise will serve as leverage for the city arrondissement of Yaoundé IV as they
develop their SEACAP. More generally, this work has exposed significant inequalities between
households in terms of energy consumption and emission models. Notwithstanding the strict guidelines
regulating the SEACAP development process, there remains the twofold problem of reducing both
inequalities and GHG emissions that goes beyond the analysis. The study highlights a low level of
consumption but also energy production throughout the national territory and therefore an uphill battle
to boost the local economy. Given the strong correlation between energy consumption and economic
growth, this set of circumstances presents the governments, companies and African communities with
a challenge: how to accelerate greater access to energy in order to use it to support economic growth,
without increasing CO2 emissions or the climate risks already facing the region? In light of the foregoing
and many other reasons, improving access to electricity must be a priority in Yaoundé IV and in Africa
in general.
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To achieve this, innovative pathways towards development will need to be established.
What is needed is nothing less than a new social contract whereby the wealthy live better with fewer
resources, the poor get out of poverty and the aspirations of the middle-class shift from a life of riches
to a better life. The vision of a world characterised by less inequalities and less emissions is audacious
but necessary and its transformation into reality is a challenge worthy of concerted action (Winkler,
2018).

5. Gaps in Data Coverage and Recommendations
Table 7 presents some of the lessons learned from the modelling exercise in Tsévié, the gaps in data
from the current baseline inventory and the improvements to be made in the next iteration.
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Table 7: Gaps in data coverage

Item of emission

Source of emissions

Description of data processing or notes on
current quality

Future improvements (level of priority)

1.

Overall city context

N/A

For this analysis, we used national socioeconomic data such as GDP or population
growth rate.

Need for data more specific to Yaoundé

2.

Stationary

Fuel for energy services

Certain fuel-related estimates and the
breakdown of electricity consumption in
the residential, industrial and commercial
sectors were at times based on
assumptions in the cases where the
relevant municipal information was not
available.

It would be worthwhile to obtain more detailed
information on the mode of use of different
fuels in Yaoundé IV’s sectors of activities to
bolster this section.
One place to start would be to procure data
from the institutions on the combined sales of
liquid fuels/oil products and electricity for all of
Yaoundé IV.

3.

Transport

Fuel consumption from road
vehicles

The current model wholly relies on a
bottom-up
approach
following
the
examples of other cities in the region. It
uses estimates of the number of cars in
Yaoundé IV and assumptions regarding
the annual number of kilometres travelled
by type of vehicle.

It would also be beneficial to compare these
results with a top-down approach using more
reliable data such as overall fuel consumption
in the transport sector by vehicle type and/or
transport mode.

6.

Waste

Methane from municipal
solid waste

The estimate of waste generated by
Yaoundé IV is based on the national
institute of statistics’ database.

This analysis does not account for wastewater
discharged by households and industries in
Yaoundé IV.
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Annex A: Overall modelling approach
This modelling work was developed on the LEAP platform (Long-range Energy Alternatives Planning
System) developed by the Stockholm Environment Institute (SEI), which is one of the most widely used
tools of this type in developing countries (Bhattacharyya & Timilsina, 2010). LEAP is essentially a
simulation model that makes use of accounting techniques, although other uses and functions have
been incorporated in successive upgrades of the software. SEI provides a great deal of documentation
on the LEAP software at http://www.energycommunity.org. LEAP was used to create a bottom-up model
based on the data from the Bouaké energy system, covering both supply and demand, with a baseline
future scenario. Other scenarios are then developed to indicate how municipalities’ interventions can
modify the trajectory of the baseline case, reducing energy consumption and mitigating CO2 emissions.

The overall approach of a LEAP model involves dividing up energy demand into typical economic
sectors:







Transport;
Municipal Services;
Households / Residential;
Industrial;
Commercial; and
Agricultural.

And into supply sectors, under the “Transformation” module, generally but not exclusively, as follows:





transmission and distribution;
generation of electricity;
refining of oil; and
production of wood charcoal

To create a model, data must be collected from the sectors where there is energy demand, specifically
pertaining to the levels of production and energy intensity behind this demand, broken down by
technology and/or energy carrier for each of the typical services required in this sector, e.g. lighting,
heating, passenger transport or steel production. An example is provided at Error! Reference source
not found..
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Figure 39: Example of the LEAP tree structure which helps to order a model’s sectors and sub-sectors,
including individual technologies. In this case, the tree is opened up to display private vehicles operating
with diesel, petrol, etc.

It is important to note that an energy service such as heating can be supplied using several technologies
at the same time and through different energy carriers (fuels) such as coal, diesel or electricity.
Combining a technology and an energy carrier results in distinct energy efficiency and emissions, with
significant implications in terms of sustainability. One important characteristic of a model of useful
energy systems considers the fact that, while we wish to take advantage of the energy technologies
and carriers used to provide services in the here and now, also defined as the base year, we also want
to be capable of simulating the shift to other technologies and energy carriers in the future to evaluate
the impact on sustainability.
The energy consumption of services in a given sector is calculated using the following equation:
Energy consumption = The total energy consumption of services required by the sector
Where the energy consumption of each service can be calculated by using the following equation:
Energy consumption of the service = Share of the service provided by the technology x Energy intensity
x Production of the service
For example, energy consumed when cooking in residential households:
The energy consumption of cooking = % share of the technology (LPG-fuelled stove) x MJ / household
in using LPG for cooking x Number of households
This simple structure offers considerable advantages in developing scenarios for transitioning to new
technologies because the modeller can easily modify the relative shares i of the technologies providing
a service to a given future production OS and the impact on emissions and energy consumption can be
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rapidly assessed. Technologies that do not have any share in services during the baseline year, for
example electric cars, can be easily assigned a growing share in a future scenario. A given future
production can be easily projected in LEAP, which provides a spreadsheet similar to a formula generator
for producing a chronological series of parameters, so that a product OS such as residential heating or
tonnes of steel can be linked to a driving factor such as population or gross domestic product (GDP).
GDP itself can be defined as an overall hypothesis accessible to all the sectors of the model tree and
set as a geometrical progression in relation to time so that it grows at a fixed percentage rate of, for
example, 2% per year for the time horizon of the model. More elaborate examples, including stepchanges and linear interpolations between set points, are also possible using a generator of formulas,
which gives the modeller considerable flexibility in executing views of different stakeholders or other
forms of data. An example of this flexibility is shown in Figure 40, where the shares of an individual
technology have been easily defined by the user and LEAP then instantly displays the graphical
representation of this change.

Figure 40: A screenshot of the LEAP interface showing the changes in water heating technologies for
low-income households through 2030

LEAP also has a financial component and, if the technology costs are known, the impact on the present
net value of supplying a given service can be quickly evaluated. The inconvenience of this simplistic
representation is that the share of a technology can evolve much faster than what would be practical in
the real world, considering the usual operating life and age distribution of existing equipment. LEAP
makes it possible to age devices and to manage technical modifications using a stock model, but that
requires much more data and is not adapted to most cases where sectors were represented in the CoM
SSA project, given the scope of the surveys. It is therefore necessary to ensure that the rates of change
are kept to a realistic and conservative window.
For a bottom-up model to be reliable, the assumed levels of activity and energy intensities used in the
services must be calibrated in such a way as to ensure that the total energy consumed in the model
during the baseline year, that we have defined as a historical year, matches up with the total energy
known after being entered in the system over the course of that year. The data on total energy are
generally taken from the total electricity sales and sales of oil products recorded with the main public
services. Procuring and validating these data is therefore an important first stage of the modelling
process.
The LEAP model was created to represent all the main sectors of Bouaké using a bottom-up simulation
model. This model was calibrated on the sales of known fuels (primarily liquid fuels) within the municipal
limits. The leading drivers/guiding forces for this model are population and economic growth. The LEAP
tree structure allows the user to include or delete the sub-modules in the results report, according to
the area of interest.
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Annex B: Processing and Validating Data
Before using the data, a number of criteria were applied to assess the quality of the data in accordance
with the diagram below. This process undoubtedly represents the most time-consuming stage of the
study. Its purpose is to go through all the data and identify any outliers, obtain metadata and determine
benchmark indicators based on national, regional or international proxies. The indicators used for this
validation process are taken from the following sources:
International: World Bank, International Energy Agency (IEA);
Regional: Regional Model from SEA, GIZ, UN-HABITAT;
National: NDCP, National Institute of Statistics (INS)

Figure 41: Cycle of processing and data validation checks

1. Residential Sector
In this methodology, we assume that any household using an electric appliance without batteries has
access to electric power (electric light bulbs, televisions, DVD players, stereo systems, etc.), regardless
of the fact that the survey questionnaire included a question on whether the household was connected
to the electrical grid, given that some households might not wish to draw attention to an illegal
connection.
Owing to many households’ hesitance in providing relatively reliable information regarding income, the
most satisfactory indicator for measuring well-being would have been a household’s consumer
spending. Unfortunately, we were unable to collect this piece of information due to financial constraints.
Working together with municipal staff and consultants, it was concluded that besides expenditure
relating to housing and transport, a driving factor behind expenses and consequently income level is a
household’s average consumption of electricity. Thus, the breakdown of households by income bracket
was done according to the table below:
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Monthly income

Elect. Cons. Percentage
(kWh/month)

Low income

<80 000

[0, 20]

32.9%

Medium
income

[80 000, 400 000[

]20, 220]

54.6%

High income

>= 400 000F

> 220

12.5%

Histogram
80
70

Frequency

60
50
40
30

Frequency

20
10

900

840

780

720

660

600

540

480

420

360

300

240

180

120

60

0

0
Bin
Figure 42: Identification of household categories

To facilitate the modelling described in Annex A: Overall Modelling Approach of this report, the data
covering the residential sector have been disaggregated as laid out in Table 8 below.
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Table 8: Fuel share by item of consumption

Refrigeration

Water heater

Cooking

Wood

10.0%

90.0%

Charcoal

2.0%

98.0%

LPG

5.4%

94.6%

Sawdust

9.0%

91.0%

7.4%

9.5%

Electricity

13.7%

Lighting

Electric appliances

33.3%

36.2%

Candles

100.0%

Petrol

100.0%

Diesel

100.0%

Non-electrified petrol

6.0%

4.0%

90.0%

Petrol – Low income

4.0%

9.0%

87.0%

7.0%

93.0%

Petrol – Medium income
Petrol – High income

100.0%
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Table 9: Level of activity

Non electrified

Low income

Medium income

High income

Cooking

296.96

209.77

258.46

280.99

Heating water

33.00

23.31

28.72

31.22

Cooking

260.14

169.02

244.31

221.16

Heating water

163.15

3.45

4.99

4.51

Cooking

226.86

154.80

163.04

269.25

Heating water

21.44

8.84

9.31

15.37

Cooking

0.00

34.96

57.79

99.75

Heating water

0.00

3.46

5.72

9.86

Refrigeration

0.00

25.52

128.81

555.28

Heating water

0.00

13.83

69.83

301.03

Cooking

0.00

17.76

89.65

386.46

Lighting

0.00

62.16

313.77

1352.61

Electrical
appliances

0.00

67.68

341.61

1472.62

Candles/kg/year

Lighting

0.00

1.19

0.79

0.40

Petrol/litres/year

Lighting

0.00

0.00

507.24

355.05

Diesel/litres/year

Lighting

0.00

0.00

0.00

26.96

Oil/litres/year

Heating water

8.23

3.13

0.00

0.00

Cooking

5.49

7.04

6.23

103.61

Lighting

123.43

68.06

82.70

0.00

Wood/kg/year

Charcoal/kg/year

LPG/kg/year

Sawdust/kg/year

Electricity/kWh/year

41

Technical Report on the Analysis and Modelling of Data, CoM SSA, Yaoundé IV

2. Transport Sector
Modelling the energy demand for the transport sector on a city-scale must take into account all activities
taking place wholly within the defined administrative limit and any activities that extend beyond this limit
or enter within the limit solely for refuelling purposes before continuing a journey with points of departure
and destination outside the city limits.
Owing to a lack of reliable data from the municipal field survey and aggregated data pertaining to fuel
sales, a top-down approach was used, following the example of the Lagos model and based on the
data concerning the number of cars in Yaoundé IV. This number of cars was estimated using the formula
of Matcheubou24, as follows:

𝑥𝑛 = 𝑥𝑜 (1 + 𝑡)𝑛
Xo = the number of vehicles for the initial year;
Xn = the number of vehicles after n years;
n = the number of years under consideration;
t= the average annual rate of increase for vehicles.
Given n=18, the number of cars in Yaoundé was 243 098 in 2018, i.e. a car ownership rate of 71
vehicles per 1000 inhabitants.
Note: Based on the above formula, the car ownership rate is three times above the national average,
which is considered a bit high. As a result, for the transport analysis, a car ownership rate of 50 vehicles
per 1000 inhabitants was used.

24

Matcheubou 2009
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Table 10: Summary of the energy supply and demand necessary for transport of people and freight, by mode, in Yaoundé IV
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3. Waste Sector
Estimates for the waste produced by the municipality were made based on data from field surveys of
households, the industrial sector and the services sector, as well as statistical data obtained from the
INS to complete gaps. It was estimated that the population of Yaoundé produced waste at a rate of
0.40 kg/per capita/day.
Estimates for emissions from this sector (solid waste) were calculated using the CIRIS system. CIRIS
is an accessible, easy-to-use and flexible Excel-based tool for managing and reporting city greenhouse
gas inventory data. Based on the Global Protocol for Community-scale Greenhouse Gas Emission
Inventories (GPC) standard, this tool facilitates transparent calculation and reporting of emissions for
all sectors. (C40 Cities, 2017)

4. Industry and Trade
Due to the lack of statistical data on industry and trade in the city arrondissement of Yaoundé IV, a topdown approach was used, extrapolating the energy consumption from the national level and scaling it
down to the contribution of Yaoundé IV to Cameroon’s GDP.
Table 11: Estimation of Yaoundé’s contribution to the national GDP

Number of
companies
Overall total

Share from
companies

Contribution to
the national GDP

209 482

Douala

70 082

33.45%

31.20%

Yaoundé

49 970

23.85%

22.25%

The data used for this analysis were published in the Second General Business Census in 2016
(Deuxième Recensement General des Entreprises) (RGE-2).
According to this same document, the share of companies or business units in Yaoundé IV was 15.1%.
The scaling of the energy demand for the industrial and trade sector therefore used this value rating.
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