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1. Introduction 
The Covenant of Mayors in Sub-Saharan Africa (CoM SSA) is the regional component of the Global 
Covenant of Mayors for Climate & Energy (GCoM). Signatory cities of this covenant are encouraged to 
develop a Sustainable Energy Access and Climate Action Plan (SEACAP), which is a key document 
that shows how each city intends to achieve its climate and energy commitments. The SEACAP covers 
the geographical area under the jurisdiction of the local authority and includes measures aimed at 
reducing greenhouse gas (GHG) emissions, adaptation actions in response to the impacts of climate 
change and improving access to sustainable energy. The document should consolidate and integrate 
existing initiatives and must be developed in collaboration with local stakeholders and the community. 
 
The SEACAP development process includes several phases: initiation, planning (pre-assessment 
and elaboration of the plan), implementation and monitoring and reporting. This data and modelling 
report will inform the planning phase of Tsévié’s SEACAP process. Utilising information obtained from 
a survey undertaken in Tsévié, a model was developed to understand the city’s current energy and 
emissions status (baseline inventory) and projections were made to explore Tsévié’s energy future by 
2030. A Business as Usual scenario served as a reference point, including no energy- or emissions-
related reforms in the city. Alternative scenarios were developed to analyse the impact of various 
sustainable energy interventions on energy consumption and emissions in Tsévié in relation to Business 
as Usual. As a developing city, it is essential that Tsévié has adequate energy to ensure economic 
growth. The scenarios investigated how low-carbon development could be achieved through the 
incorporation of renewable energy and energy efficiency interventions. 

1.1 Overview of Tsévié 
According to the 2010 general census, Tsévié had a population of 84,878 inhabitants and this had 
potentially grown to 103,049 by 2017 (using an annual growth rate of 2.8%).1 The city is located 35 km 
north of Togo’s capital Lomé, as shown in Figure 1. It is both the capital of Zio prefecture and the 
Maritime Region (green below), which is the most Southern of Togo’s five regions. Tsévié is made up 
of 5 cantons, Tsévié, Davié, Gbatopé, Dalave and Gblinvié (orange below). 

 

Figure 1: Location of the Commune of Tsévié within Togo and the Southern Maritime Region2 

The city is situated on a major transport route between two national highways linking Lomé-Cinkassé 
and Lomé-Tabligbo. Tsévié’s location has the potential to boost the city’s economy. At present, the city 
has minimum industry and its economy is reliant on agricultural activities such as crop production and 

                                                      
1 Plan d’Action en faveur d’un Accès à l’Energie Durable et du Climat (PAAEDC) de la commune de Tsévié 

2  (Ministere de l’administration Territoriale, de la Decentralisation et des Collectivites Locales, 2018) 
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livestock farming. The major climatic hazards experienced in Tsévié are drought, floods, high 
temperatures, seasonal shift, strong winds, and a change in rainfall distribution. These hazards have 
had a significant impact on crops, ecosystems, livestock and fisheries. 

Togo predominantly generates electricity from hydro and thermal sources. The country has a generation 
capacity of 230 MW, but is only able to deliver 133 MW due to infrastructure and resource challenges, 
particularly as a result of the impact of droughts on hydropower stations.3 To supplement their deficit, 
Togo imports electricity from Nigeria and Ghana, as shown in Table 1. This electricity is then 
disseminated through CEET, the authorised national distributor. Aging electricity transmission and 
distribution infrastructure causes losses estimated at 20% of electricity supply.4 

Table 1: Electricity supply in Togo5 

 Capacity (MW) % Generation Source 

Togo 133 48% Hydro, thermal (gas and diesel) 

Nigeria imports 94 34% Thermal and hydro 

Ghana imports 48 17% Hydro 

Total 275 100%  

 

In 2017, the country had an electrification rate of 40%, which had largely been through grid extension.  
The country is trying to reach a target of universal access (100% electrification) by 2050 through a 
combination of grid, mini-grids and solar home systems.6 

2. Tsévié Energy and Emissions Status Quo 
The following section highlights Tsévié’s current energy and emission status, including projections to 
2030 if the city continues to function under the current conditions (a Business as Usual scenario). The 
data used in this section has been derived from surveys conducted by the City. Details of the survey 
methodology can be found in “Plan d’Action en faveur d’un Accès à l’Energie Durable et du Climat 
(PAAEDC) de la commune de Tsévié”. The detailed baseline inventory as well as the methodology for 
data processing, validation and modelling can be found in the Appendix of this document. 

2.1 Baseline Data 
The city of Tsévié consumes approximately 429.3 thousand GJ (1,157 kWh per capita) of energy 
annually. The majority of which is consumed in the residential sector (67.7%), followed by passenger 
transport (22.6%), freight transport (8.1%) and finally the commercial and industrial sector (1.7%). 

                                                      
3 USAID, https://www.usaid.gov/powerafrica/togo 
4African Development Bank, 2015, West African Policy Notes, 
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Knowledge/West_Africa_Policy_Notes_-
_Note_03__September_2015.pdf 
5CEET, 2019, //www.ceet.tg 
6 6 ESMAP, 2015 in Togo Electrification Strategy,2018, Beyond Connections: Energy Access Redefined 
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Figure 2: Energy consumption and energy-related emissions by sector in Tsévié for the Base Year (2017) 

Because Tsévié is a city (peri-urban area), its energy consumption per capita is much higher than 
Togo’s national energy consumption per capita (364 kWh per capita) 7. This is because cities have a 
higher concentration of economic activities resulting in more energy-intensive tasks and greater energy 
consumption. 

                                                      
7 World Bank in Anoruo, E, 2014, Convergence in Per Capita Energy Consumption in African Countries: Evidence 

from Sequential Panel Selection Method International Journal of Energy Economics and Policy  
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Energy consumption is strongly related to almost every conceivable aspect of development (wealth, 
health, nutrition, water, infrastructure, education and even life expectancy).8 Table 2 and Figure 3 
compare Tsévié’s energy consumption per capita and GDP per capita to four other African cities, 
Bouake (Ivory Coast), Kampala (Uganda), Tshwane (South Africa) and Ga-East (Ghana). 

Table 2: Comparison of Annual Energy Consumptions for African cities9 

City Population 
Energy Consumption per 

capita (GJ/capita/year) 
GDP per capita (USD) 

Tsévié (Togo) 103,049 4 1,694 

GaEast (Ghana) 147,742 5 2,713 

Bouake (Ivory 
Coast) 

536,189 12 2,257 

Kampala (Uganda) 1,507,000 30 12,133 

Tshwane (South 
Africa) 

2,921,488 31 6,776 

 

The data shows that there is a direct relationship between energy consumption and GDP per capita; 
per capita energy consumption increases as GDP per capita increases. From the data we can deduce 
that Tsévié is consuming less energy than would be required to increase the city’s GDP. In order to 
ensure adequate economic development, Tsévié would need to increase its energy consumption. 

 

 

Figure 3: Energy Consumption and GDP in selected African cities 

With regards to energy-related emissions, passenger transport accounts for 48.2% of emissions, 
followed by the residential sector (33.2%), freight transport (17.8%) and finally the commercial sector 
(0.8%), as shown in Figure 2. Overall, Tsévié produces approximately 0.229 tCO2e per capita annually 
(waste and energy-related emissions), which is lower than Togo’s national average of 0.4 tCO2e per 
capita annually and much lower than the Sub-Saharan Africa’s average of 0.8 tCO2e per capita and 
global average of 4.981 tCO2e per capita. 10 

SEACAPs typically encourage emissions reduction. However, Tsévié’s current low emissions are a 
clear indicator of underdevelopment in the city. The amount of energy that is currently being consumed 

                                                      
8 Lloyd, 2017, The role of energy in development, 
http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S1021-447X2017000100006 
9 SEA, 2018, CoMSSA Data modelling for Kampala and Bouake (Unpublished)  
10 World Bank Group, 2014, https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?locations=ZG 
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is not sufficient for Tsévié to adequately develop. It is essential that the City adopts a low-carbon 
development pathway that will help to boost Tsévié’s economy. 

2.1.1 Residential Sector  
The residential sector consumes approximately 290 thousand GJ of energy annually, the bulk of which 
is provided by firewood (167.3 thousand GJ) and charcoal (108.7 thousand GJ) as shown in Figure 4. 
Firewood and charcoal are the main fuels used for cooking in Tsévié; only 0.8% of the survey 
respondents reported using LPG. 

The use of firewood and charcoal for cooking should therefore be addressed in the SEACAP. This is 
particularly important, because of the health issues associated with the indoor use of these fuels. In 
Africa, 43,000 premature deaths are linked to biomass burning.11 Globally, over 4 million people die 
prematurely every year as a result of illnesses attributable to household air pollution from cooking with 
solid fuels.12 Furthermore, even though wood use is often deemed to be carbon neutral, the 
unsustainable use of wood and chopping down of trees (without replanting) could diminish this carbon 
neutrality. In addition, rapid deforestation in Tsévié would contribute to some of the climate hazards 
identified in the city (e.g. flooding). 

 

Figure 4: Energy consumption by fuel type in Tsévié in base year (2017) 

Electricity consumption in the residential sector is 10.9 thousand GJ, and according to the survey data 
56% of the city’s households have access to electricity either through a formal connection from CEET 
(24%) or through an informal/illegal connection, Toile d’araignée (32%). Households in Tsévié seldom 
use electricity for energy-intensive tasks (such as cooking and water heating); rather reserving 
electricity use for lighting and powering appliances. On average, electrified households used 62 kWh 
per month (2,067 Wh per day) and those with informal connections used 13 kWh per month (433 Wh 
per day). As shown by Table 3, at most, electrified households (situated between level 3 and level 4 on 
the table) have enough electricity to use high-power appliances such as microwaves, but not enough 
power for refrigerators. Informally connected households (situated between level 2 and 3) have enough 
electricity for medium-powered devices such as drills. 

                                                      
11 Bauer et al, 2019, Desert Dust, Industrialization, and Agricultural Fires: Health Impacts of Outdoor Air Pollution 
in Africa, 
https://www.researchgate.net/publication/331172377_Desert_Dust_Industrialization_and_Agricultural_Fires_Heal
th_Impacts_of_Outdoor_Air_Pollution_in_Africa 
12Oxford Energy, Energy in Developing Countries, https://www.energy.ox.ac.uk/wordpress/energy-in-developing-

countries/ 

https://www.researchgate.net/publication/331172377_Desert_Dust_Industrialization_and_Agricultural_Fires_Health_Impacts_of_Outdoor_Air_Pollution_in_Africa
https://www.researchgate.net/publication/331172377_Desert_Dust_Industrialization_and_Agricultural_Fires_Health_Impacts_of_Outdoor_Air_Pollution_in_Africa
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Table 3: Measuring energy access13 

 Level 1 Level 2  Level 3  Level 4 Level 5 

Daily 
Consumption  

Min 12 Wh  Min 200 Wh  Min 1000Wh  Min 3400 Wh  Min 8200 Wh 

Installed 
Capacity  

Min 3W Min 50W Min 200W Min 800 W Min 2000 W 

Devices  i) Lighting for 
work  

ii) Phone 
Charger 

i) General 
Lighting 

ii) Phone 
charger  

iii) TV  

iv) Fan   

Level 2 plus 
medium- 
power devices 
(e.g. food 
mixer) 

Level 3 plus 
high-power 
devices (e.g. 
microwave) 

Level 4 plus 
very high-
power devices 
(e.g. fridge) 

 

Mode of 
electrification   

Solar Kits  Solar Kits  Solar Kits    

  Mini 
Grids 

Mini Grids  Mini Grids    

   Grid 

 

2.1.2 Commercial Sector 
At present, Tsévié’s commercial/industrial sector consists of small restaurants, oil makers, craft makers 
and small-scale industries as shown in Table 4. 

Table 4: Summary of commercial/industrial activities in Tsévié 

Industry Number Fuel Source 
Annual Fuel 

Intensity 
(MJ/business) 

Chalk-maker 1 Solar - 

Light Industries  (two 
sawmills and one 
welder) 

3 Electricity 86,724 

Oil Preparation 14 
Firewood 89,702 

Charcoal 10,149 

Pharmaceuticals 1 Firewood 23,328 

Restaurants 63 
Firewood 70,786 

Charcoal 16,570 

Shoemaker 1 Electricity 6,826 

Soap Making 5 

Firewood 141,523 

Charcoal 3,552 

Gas  

Water Purification 1 Solar  

 

This sector should be the main driver of the city’s economy; however, it is currently very small and 
subsequently consumes very little energy (6.9 thousand GJ). Low energy consumption (particularly in 

                                                      
13 ESMAP, 2015 in Togo Electrification Strategy,2018, Beyond Connections: Energy Access Redefined  
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the commercial/industrial sector) is often linked to minimal economic growth and this is evident when 
comparing Tsévié’s GDP to the other African cities listed in Table 2. 

As part of the National Development Plan, Togo intends to increase its economic growth from 5.6 % in 
2015 to 7.6 % in 2022.14 Tsévié is ear-marked as one of the regions where this growth will be boosted. 
The intended economic growth will result in increased industrialisation and ultimately increase energy 
demand and emissions. It is essential that the Tsévié’s SEACAP addresses issues associated with the 
potential growth of this sector. 

It is clear from the data that the majority of Tsévié’s commercial/industrial sector is still drawing on 
traditional rather than modern fuels. A key consideration is whether industry in Tsévié is inhibited by 
financial resources (i.e. insufficient money to pay for modern energy sources) or by limited access to 
electricity. Access to electricity could be hindered by a constrained supply of electricity in Tsévié due to 
limited national electricity supply and limited grid infrastructure to enable growth of supply. If Tsévié has 
sufficient network and supply of electricity, then industry could grow, drawing on relatively lower-carbon 
electricity (grid electricity is hydro and thermal). If not, then it is likely that the city will experience either 
constrained economic growth or economic growth based on higher-carbon diesel generators. This 
analysis should inform the SEACAP plan. 

2.1.3 Transport Sector  
The passenger transport sector consumes 97 thousand GJ of energy and the freight transport sector 
consumes 34.7 thousand GJ. 

Walking plays an essential role in daily mobility and one out of every three trips are pedestrian, 
accounting for the high share of non-motorized transport (NMT) - see Figure 5. This means that on 
average a person will commit around 66 minutes of travel time budget on walking daily, which is quite 
high compared to neighbouring cities like Dakar, where people travel for around 45 minutes a day.15 

Table 5: Mobility indicators in Tsévié for 2017 

Average commuter trips/day 
(including walking) 

Average daily travel distance 
(km) 

Average daily trip distance 
(km) 

2.5 4.4 1.7 

 

The high levels of NMT could represent constrained levels of economic development, since increased 
transport is also a proxy for economic activity. On the other hand, in a low-carbon future, NMT forms of 
transport should be enhanced, built on and included in all urban development plans. Town plans should 
include the development of safe and shaded walking and cycle ways. 

 

                                                      
14Togo Government, 2018, National Development Plan,  http://togoembassylondon.com/wp-
content/uploads/2019/02/Pr%C3%A9sentation-du-PND-du-Togo-2018-2022-Anglais.pdf 
15 Changes in daily mobility patterns in Dakar (Senegal): https://halshs.archives-ouvertes.fr/halshs-
01346869/document 

https://halshs.archives-ouvertes.fr/halshs-01346869/document
https://halshs.archives-ouvertes.fr/halshs-01346869/document
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Figure 5:Comparison of motorised and non-motorised transport passenger-kilometres 

Within motorised passenger transport, private transport accounts for 45% of all passenger-km (a 
function of people travelling and the distance they travel) and public transport makes up 55%. 
Motorcycles predominate as a mode of transport – accounting for 72% of all distance travelled (public 
and private). Private cars are still a minority form of transport, accounting for just 7% of all distance 
travelled. 

Urban growth and economic development will require an expansion of the road network. The City’s 
SEACAP should consider how it can grow transport, in order to enhance economic connectivity, whilst 
avoiding the typical growth model of sprawling private car transport development. This would require 
investment in effective public transport and efficient freight transport modes. 
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Figure 6: Transport mode  

Table 6: Summary of transport modes and usage in Tsévié16 

Non-motorised Transport Motorised Transport 

Mode  Passenger 
kilometres 

% Mode  Passenger 
kilometres 

% 

Walk 37,478,553 98% Private    

Bicycle 682,226 2% Car 5,847,655 7% 

   Motorcycle 30,956,024 38% 

      

   Public    

   Motorcycle Taxi 28,150,464 34% 

   Tricycle Taxi 1,218,261 1% 

   Sedan Taxi Petrol 3,830,379 5% 

   Sedan Taxi Diesel 1,276,793 2% 

   Minibus  10,639,941 13% 

      

Total  38,160,779 100% Total  81,919,517 100% 

 

From Figure 4, it is evident that the majority of vehicles used in the passenger transport sector operate 
using gasoline. This is largely attributed to motorcycles, which are used for both public and private 
transport. Motorcycles account for 62% of public transport users’ passenger-kms and 84% of private 
transport users’ passenger-kms. 

Whilst the passenger transport sector consumes only a third of the energy used in the residential sector 
(transport energy consumption = 33% of residential energy consumption), it contributes significantly 

                                                      
16 From Survey Data Analysis  
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towards the city’s emissions and consequently local air quality. As shown in Figure 7, gasoline used in 
the passenger transport sector produces 6,282.3 thousand tCO2e in comparison to wood (1,683.5 
thousand tCO2e) and charcoal (680.9 thousand tCO2e) used in the residential sector. As the city of 
Tsévié develops, emissions from passenger transport will also increase. It is therefore essential that 
the SEACAP ensures that the growth of this sector follows a low-carbon trajectory.  

 

Figure 7: Energy related emissions in Tsévié in 2017 

2.1.4 Waste Sector  
Tsévié’s waste sector substantially contributes towards the city’s GHG emissions, as shown in Figure 
8. The dominance of this sector is mostly reflective of Tsévié’s low energy consumption (rather than 
that it is has a very high waste volume), particularly in the commercial sector, which is usually 
responsible for significant emissions in more developed cities.  

 

Figure 8: Comparison emissions in Tsévié in 2017  
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According to a 2012 World Bank report17, on average, Togo’s residents produce 0.52 kg of municipal 
solid waste per day. Whilst this is much lower than many other countries, much of the waste in Tsévié 
is incorrectly disposed (e.g. open air burning, and dumping at informal sites), which results in large 
amounts of methane and carbon dioxide being released into the atmosphere. In order to address this, 
the City should consider improving municipal solid waste collection and encouraging waste reduction.  
Africa is emerging as a global leader in excluding materials such as plastic in the value chain, thus 
reducing challenging waste problems at source. The City may wish to build on this best practice/global 
leadership and consider how to maintain low levels of waste creation, even as the city economy grows. 

Since the residential and passenger transport sector are currently the largest energy consumers, it is 
essential that they are prioritised in the SEACAP that is currently under development. 

2.2 Baseline Projections 
The following section outlines emissions and energy consumption projections for Tsévié if the city 
continues to function under the current conditions (Business as Usual). The residential sector’s 
projections were driven by population growth rate (2.8%), the passenger transport sector by GDP per 
capita and the commercial and freight transport sector by the GDP growth rate (4.4%)18. For the 
modelling exercise, no information could be found about Tsévié’s GDP growth rate and therefore the 
national growth rate was used as a proxy. Since Tsévié has been identified as one of the regions that 
will boost the country’s economy, it is likely that the city will exceed the country’s GDP growth rate. As 
can be seen in Figure 9, between the baseline year (2017) and 2030, Tsévié’s total energy consumption 
will increase steadily.  

 

                                                      
17 World Bank, 2012, What A Waste: A Global Review of Solid Waste Management, 

https://siteresources.worldbank.org/INTURBANDEVELOPMENT/Resources/336387-
1334852610766/What_a_Waste2012_Final.pdf 
18 International Monetary Fund,2018, Report for selected country and subjects, https://urlzs.com/2ZsDS 
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Figure 9: Energy consumption by sector and fuel type for Tsévié in the Business as Usual scenario  

During this time, Tsévié’s population is expected to increase from 103,000 to 147,600, and total energy 
consumption will grow from 429,300 GJ to 607,700 GJ per annum. Total energy consumption per capita 
is expected to decrease slightly from 4.16 GJ (1,157.22 kWh) per capita in 2017 to 4.12 GJ (1,143.6 
kWh) per capita in 2030. Due to this decrease, Tsévié would have less energy per capita available for 
development. As highlighted in section 2.1, there is a strong relationship between the amount of energy 
available and the level of development. 

Energy consumption per capita in the residential sector will increase slightly from 2.81 GJ (781.7 kWh) 
per capita in 2017 to 2.82 GJ (783.3 kWh) per capita in 2030. Because the model grows Business as 
Usual based on current patterns, no changes from the current energy mix can be predicted (households 
are likely to still rely on firewood and charcoal). However, charcoal and firewood are finite and therefore 
there may not be enough resources to supply increased levels of demand. It is therefore essential that 
the City takes into consideration how to improve access to modern fuels. 

The emission projections for the different sectors are highlighted in Figure 10. Between 2017 and 2030, 
Tsévié’s energy-related emissions are also expected to increase from 0.137 tCO2e per capita in 2017 
to 0.132 tCO2e per capita in 2030. 



Tsévié CoM SSA Data Analysis and Modelling Technical Report  

18 | P a g e    
 

 

 

Figure 10: Emissions by sector and fuel type in Business as Usual scenario 

3. Scenario Development 
As part of the SEACAP development process, it is important to explore what a sustainable energy, low-
carbon energy future might look like for Tsévié. This will include efforts to secure sufficient energy for 
development, efficient use of resources and minimum impact on the environment. Much could be 
achieved by implementing strategies focused on the residential and passenger transport sectors, since 
they account for the majority of Tsévié’s energy consumption and GHG emissions. Considerations also 
need to be put in place for how the planned increased economic growth will affect Tsévié’s energy 
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future. For the energy modelling exercise, four different scenarios were investigated. These scenarios 
were either linked to Tsévié’s proposed climate action plans or Togo’s National Development Plan: 

1. Sustainable utilisation of biomass through the use of energy efficient cook stoves. 

2. Installation and use of rooftop solar PV in the residential sector. 

3. Substitution of gasoline motorcycles with electric motorcycles. 

4. Shifting public transport users from sedan taxis to minibus taxis. 

This section covers the results of the investigation. Section 4 analyses the feasibility of each scenario. 

3.1 Sustainable Biomass Usage 
The first scenario investigated was the sustainable use of biomass through the use of energy efficient 
cook stoves in both the residential sector and in restaurants operating in the city. This is a project that 
is currently underway in Tsévié.19 Energy efficient wood stoves can reduce energy consumption by 25 
to 65%, whilst energy efficient charcoal stoves have an energy savings of 25 to 35%20. For the modelling 
exercise, modest values of 30% energy savings were used for the wood cook stoves, whilst 25% was 
used for the charcoal stoves. It was estimated that by 2030, 50% of all households and restaurants in 
Tsévié would have shifted to using energy efficient cook stoves. The results of this scenario are shown 
in Figure 11. 

By introducing energy efficient cook stoves, Tsévié would be able to save 56.6 thousand GJ of energy. 
This equates to 2,674 tonnes of wood and 635 tonnes of charcoal. By introducing these cook stoves, 
GHG emissions in Tsévié would decrease by 0.5 thousand tCO2e from (19.6 thousand tCO2e to 18.8 
thousand tCO2e). 

 

                                                      
19CoM SSA, 2019, Fuel efficient stoves provide access to clean and affordable energy in Tsévié,  

http://comssa.org/fuel-efficient-stoves-provide-access-to-clean-and-affordable-energy-in-tsevie/ 
20 Energypedia, 2018, Improved Cookstoves and Energy Saving Cooking Equipment, 

https://energypedia.info/wiki/Improved_Cookstoves_and_Energy_Saving_Cooking_Equipment 

http://comssa.org/fuel-efficient-stoves-provide-access-to-clean-and-affordable-energy-in-tsevie/
https://energypedia.info/wiki/Improved_Cookstoves_and_Energy_Saving_Cooking_Equipment
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Figure 11: Comparison of energy consumption (top) and emissions (bottom) for Business as Usual and 
Improved Cook Stove scenarios 

3.2 Installation of Rooftop PV  
The second scenario investigated was the use of solar PV in the residential sector. This was derived 
from one of the City’s suggested SEACAP actions, which is to promote the use of PV panels in this 
sector. The modelling exercise investigated the installation of rooftop PV (300W systems) in the 
residential sector, and the use of solar kits (20W). 

In order to improve access to clean energy, the City is considering the distribution of solar kits to urban 
and rural households in Tsévié. This is in line with Togo’s electrification strategy.21 According to this 
strategy, a 20W solar kit is sufficient energy for a household to be considered electrified.22 The target 
market for these systems would be households in unelectrified areas who would use these systems for 
lighting and charging their phones. For the modelling exercise, it was assumed that by 2030, 75% of 
unelectrified households would have a solar kit, which they would use to meet their lighting needs. The 
remaining 25% would still rely on oil lamps and torches. As can be seen from Figure 12, these solar kits 
will have a significant impact on the unelectrified households’ lighting energy consumption and 
emissions. The kits will provide a more affordable, cleaner, safer alternative fuel to meet these residents’ 
lighting needs. The lighting quality provided from electric lighting far exceeds that proved by candles or 
kerosene, whilst vastly improving the indoor air quality. 

                                                      
21 Togo electrification strategy, 2018, https://www.lightingglobal.org/wp-content/uploads/2018/12/Togo-

Electrification-Strategy-Short-EN-Final.pdf 
22 Togo Electrification strategy,2018,  https://www.lightingglobal.org/wp-content/uploads/2018/12/Togo-
Electrification-Strategy-Short-EN-Final.pdf. 

https://www.lightingglobal.org/wp-content/uploads/2018/12/Togo-Electrification-Strategy-Short-EN-Final.pdf
https://www.lightingglobal.org/wp-content/uploads/2018/12/Togo-Electrification-Strategy-Short-EN-Final.pdf
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Figure 12: Comparison of lighting energy demand (top) and emissions (bottom) projections for Business 
as Usual and Solar Kits 

The second part of this investigation was to determine the impact of rooftop PV on Tsévié’s energy 
future. At present, the cost of rooftop PV is quite high and is therefore inaccessible to many of the 
people living in Tsévié. Consequently, only the middle- to high-income inhabitants would be able to 
install such systems. By installing PV systems, these households would be able to substitute grid 
electricity, which is generated from thermal (diesel and gas) and hydro sources. 

In the modelling exercise it was assumed that 25% of the high-income residents would install PV by 
2030. The systems installed would be 0.3 kW systems, which should be enough to meet their lighting 
needs and operate some appliances. High energy intensity operations such as cooking would still be 
conducted using wood or charcoal. The modelling results are shown in Figure 13. Since the use of solar 
PV is essentially exchanging grid electricity for electricity generated from solar, no energy reductions 
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are expected from the use of these PV systems. By using solar energy, Tsévié would be able to reduce 
its emissions by 0.5 thousand tCO2e. 

 

Figure 13: Comparison of emissions projections for Business as Usual and Rooftop PV scenarios 

3.3 Substitution of Gasoline Motorcycles with Electric Motorcycles 
As previously mentioned, the public transport sector contributes significantly towards the emissions of 
Tsévié. This is largely due to the motorcycles, which make up 62% of public transport users’ passenger-
kms and 84% of private transport users’ passenger-kms. In order to reduce these emissions, Tsévié 
could try encourage the use of electric motorcycles. These motorcycles could greatly reduce the 
consumption of gasoline, which produces higher emissions per unit energy than electricity. Emissions 
could be reduced further if the electric motorcycle charging stations are powered by solar energy. 

If 30% of motorcycle taxis are electrified by 2030, Tsévié would be able to reduce their emissions from 
19.6 thousand tCO2e under Business as Usual to 16 thousand tCO2e. They would also be able to 
reduce energy consumption from 607.7 thousand GJ under Business as Usual to 563.6 thousand GJ. 
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Figure 14: Comparison of energy demand projections for Business as Usual scenario and Electrified 
Motorcycle scenario 

3.4 Public Transport Mode Shift 
Another option to reducing emissions in the transport sector, would be to encourage people to shift from 
using sedan taxis to using buses or minibus taxis. These are most suitable when commuters are all 
travelling in similar directions, or travelling longer distances. The modelling exercise focused on the use 
of mini-bus taxis (10-seaters). Larger buses could be used if there are enough commuters travelling in 
one direction. Whilst minibus taxis are more energy efficient (0.6 MJ/pass-km in comparison to 1.1 
MJ/pass-km for sedan taxis), it is often difficult to convince people to change the modes of transport 
that they use. 



Tsévié CoM SSA Data Analysis and Modelling Technical Report  

24 | P a g e    
 

However, if 7% of the population that is currently using sedan taxis switches to minibuses, Tsévié would 
be able to reduce energy consumption from 607.7 thousand GJ under Business as Usual to 605.3 
thousand GJ if citizens move to minibuses. This would result in a reduction in emissions from 19.6 
thousand tCO2e to 19.4 thousand tCO2e. 

 

 

Figure 15: Comparison of energy demand and emissions projections for Business as Usual scenario and 
Mode Shift scenario 
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3.5 Combined Transport Scenario 
In order to maximise emissions and energy reductions in the transport sector, Tsévié could try introduce 
electric vehicles and at the same time encourage citizens to shift from sedan taxis to minibuses. 
Through this combination, Tsévié would be able to reduce energy consumption from 607.7 thousand 
GJ under Business as Usual to 561.2 thousand GJ. The city would also be able to reduce emissions 
from 19.6 thousand tCO2e under Business as Usual to 15.9 thousand tCO2e. 

As a city that is still developing, Tsévié has the opportunity to influence its spatial planning framework 
to minimise mobility requirements. By reducing average commute distances, (e.g. by integrating 
residential and commercial/industrial areas) the city could promote energy savings and reduce 
emissions. This would also promote the use of non-motorised transportation. 

 

Figure 16: Comparison of energy demand and emissions projections for Business as Usual and Combined 
Transport scenarios 
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4. Recommendations 
Figure 17 summarises the energy savings and emissions reductions that could be expected if the 
above-mentioned low-carbon interventions are implemented. 

 

 

Figure 17: Energy Savings and Emissions Reductions per Scenario 

Given the need for economic development, there is no requirement for Tsévié to shift current energy 
usage, but rather the scenarios indicate future fuel usage choices that provide a lower-carbon basis for 
development. The City of Tsévié however has to prioritise which scenarios they will include in their 
SEACAPs to help them achieve their targets. Whilst it might seem attractive to incorporate the scenarios 
that offer the largest emissions reductions and energy savings, it is essential to ensure that any 
strategies that are suggested are actually feasible in the context of the City. Furthermore, it is important 
to take into account the fact that in order for Tsévié to adequately develop, it would need to ensure that 
it has sufficient energy. 
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From Figure 17, it can be seen that the Sustainable Biomass Usage scenario yields the largest energy 
savings of 56.6 thousand GJ per annum, which corresponds to 2,674 tonnes of wood and 635 tonnes 
of charcoal. The dissemination of these cook stoves is feasible, as they are affordable in comparison 
to other sustainable energy technologies investigated in the modelling exercise (electric motorcycles 
and rooftop solar PV). The use of improved cook stoves would also help to reduce respiratory illnesses 
associated with excessive smoke inhalation, which is common in traditional stoves. Furthermore, 
households would be able to decrease their energy cost and reduce time lost while gathering firewood. 
Decreased firewood consumption would also reduce the amount of deforestation that occurs. 

The introduction of electric motorcycles would significantly contribute towards emissions reductions in 
Tsévié (3.6 thousand tCO2e per annum). Despite the large emissions reductions associated with this 
scenario, there might not be rapid uptake of electric motorcycles. The City would need to find creative 
ways to raise awareness on the benefits of electric motorcycles. Key issues to consider would be the 
cost of electric motorcycles in comparison to gasoline ones, and the associated operating costs (cost 
of gasoline in comparison to the cost of charging a motorcycles). The City would also need to ensure 
that there is sufficient charging infrastructure in place. Another important consideration would be the 
amount and source of electricity used to charge these motorcycles. At present, Togo has to rely on 
electricity imports to cater for its generation deficit. To further reduce the climate impact of the 
motorcycles, the City could consider providing solar power charging stations (mini-grids). This is also a 
business opportunity that could potentially be taken up by private individuals. 

The public transport modal shift yielded an emissions reduction of 0.2 thousand tCO2e per annum and 
energy savings of 2.4 thousand GJ. In comparison to the aforementioned scenarios, this strategy has 
significantly less energy savings and emissions reductions. To its merit, it has no associated capital 
costs and finances are not a barrier. However, it is important to be aware that it is often difficult to 
convince people to change their behaviour (shift from sedan taxis to minibus taxis). Furthermore, any 
awareness campaigns conducted by the City might be interpreted as a direct attack on the sedan taxi 
industry in favour of minibus taxis. As a city that is still developing, Tsévié has the opportunity to 
influence its spatial planning framework to minimise mobility. By reducing average commute distances, 
(e.g. by integrating residential and commercial/industrial areas) the city could promote energy savings 
and reduce emissions. The shorter distances would also promote the use of non-motorised 
transportation such as bicycles and walking. 

The installation of rooftop solar PV (300W systems) could lead to significant energy savings (26.8 
thousand GJ), and reduce electricity costs for residents. At the same time, by installing these systems, 
homeowners would have access to additional energy, which they could use to power higher-rated 
appliances such as refrigerators. Unfortunately, the price of these systems might be inaccessible to 
many of Tsévié’s residents. The City could potentially focus on the installation of solar PV on public 
entities such as schools and hospitals, and to power street lighting. The other scenario under 
investigation was the use of solar kits in unelectrified areas. The modelling was based on 20W kits, 
which – according to the Togo national government – is the minimum amount of electrical energy 
required for a house to be classified as electrified. Because of the size of these kits, they have minimal 
impact on the energy consumption and emissions. However, they do provide a safer, cleaner, more 
affordable option to meet these household’s lighting needs. To increase the amount of energy these 
communities have access to, the City could promote the use of larger solar home systems, a 12V direct 
current (DC) supply that is able to power low-power DC appliance such as lights, radios, and small TVs 
for about 3 to 5 hours a day. These systems could provide a sustainable alternative for providing 
sufficient energy to unelectrified households. 

In order to ensure low-carbon development in Tsévié, the City could consider incorporating some of the 
above-mentioned scenarios. Ensuring a low-carbon development is particularly important, since there 
are plans to increase the economic development of Tsévié. Increased economic growth in Tsévié will 
probably result in the development of new industries. At present, Tsévié’s economy is largely reliant on 
biomass, however these fuel sources might not be able to provide the right type of energy required to 
power these new industries. Future modelling work would need to identify the type of industries ear-
marked for the region, and the required energy mix. In the event that more energy-intensive industries 
are opened in Tsévié, energy consumption and emissions are likely to increase. It is therefore essential 
to ensure that economic growth in Tsévié follows a low-carbon trajectory. Tsévié’s SEACAP would need 
to address how modern forms of energy could be provided to ensure this growth. 
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5. Conclusion and Way Forward 
This data and modelling report has highlighted Tsévié’s current energy and emissions status and how 
different strategies that the City implements will impact the future. Using this information, Tsévié can 
then make an informed decision about the strategies to implement in their SEACAP. 

As a CoM SSA signatory city, Tsévié is expected to report its emissions every two years, which includes 
developing a baseline emissions inventory. Table 7 highlights some of the lessons learnt from the 
Tsévié modelling exercise, the data gaps in the current baseline inventory and the improvements that 
should be made in the next iteration. The next iteration should also determine how the selected 
initiatives have impacted the 2017 baseline inventory.  Future modelling would also need to incorporate 
the impact of new industries in the city. 
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Table 7: Data gaps and future improvements  

 Sector Emissions source 
Processing description or notes on 
current quality 

Future improvements (Priority level) 

1. General city context  The baseline inventory made use of 
national data such as Togo’s GDP and 
municipal solid waste production per 
person. 

 Determine the GDP of Tsévié. 

 Data on electricity supply to the City can 
be obtained from recorded total electricity 
sales from major utilities. 

2. Residential Fuel consumptions sources 
for heating, cooking, lighting 
and appliances. 

Predominantly charcoal and 
wood. 

There was quite an extensive data 
collection process that was undertaken for 
this sector. 

 Important to get energy intensities 
(consumptions) for gas and kerosene/oil. 

 Determine proportion of households with 
refrigerators and the size of these 
fridges. 

 Determine proportion of households that 
use firewood and charcoal for water 
heating. 

3. Passenger transport Gasoline and diesel.   Vehicle registry or fuel sales data will 
improve transport energy modelling 
assumptions. 

4. Freight transport Gasoline and diesel. Need clarity on the number of freight 
vehicles in Tsévié (vehicle registration 
department should have this). 

 Vehicle registry or fuel sales data could 
help determine the number of vehicles in 
the City. 

5. Commercial/industrial Predominantly charcoal and 
wood. 

  Determine the energy intensities for saw 
mills, shoemakers and water purification. 

6. Waste  Methane from municipal 
solid waste. 

Baseline inventory used national data such 
as municipal solid waste production per 
person. 

 Amount of municipal solid waste 
produced per person in Tsévié. 
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Appendix A: Modelling Methodology  
Tsévié’s energy futures model was developed using the Stockholm Environment Institute’s (SEI) Long-
range Energy Alternatives Planning System (LEAP) platform; one of the most widely-used tools for city-
scale energy and emissions modelling. LEAP was extensively used in the Supporting Sub-Saharan 
African Municipalities with Sustainable Energy Transitions (SAMSET) project, which was implemented 
between 2013 and 2016. The SAMSET project also entailed the development of energy system models 
for Jinja and Kasese in Uganda, Awutu Senya and Ga East in Ghana, and the cities of Cape Town and 
Polokwane in South Africa. 

For this exercise, LEAP was used to create a bottom-up data-driven picture of Tsévié’s energy system 
from the demand side; projecting a reference case into the future. Using Tsévié’s proposed climate 
actions and Togo’s national plans, scenarios were developed that projected how municipal-driven 
interventions may alter the path of this reference case, reducing energy consumption and mitigating 
CO2e emissions. 

The general form of a LEAP model involves the division of demand-side energy into typical economic 
sectors: 

 Transport, 

 Municipal services, 

 Households/residential, 

 Industry, 

 Commercial, and 

 Agriculture. 

The supply-side can also be modelled, under the node ‘Transformation’, typically, but not exclusively, 
as follows: 

 Transmission and distribution, 

 Electricity production, 

 Oil refining, and 

 Charcoal production. 

In order to build a model, data must be collected for the demand-side sectors that captures the levels 
of output and energy intensity of producing that output by technology and/or energy carrier for each of 
the typical services required in that sector, for instance lighting, heating, passenger transport or 
production of steel. An example of LEAP’s tree structure is shown in the Figure 18. 
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Figure 18: Example LEAP tree structure, which aids in categorising the sectors and subsectors of a 
model down to individual technologies 

It is important to understand clearly that an energy service like heating may be supplied by many 
technologies, which may use different energy carriers (fuels) such as coal, diesel or electricity. A 
combination of a technology and an energy carrier will have distinct energy efficiency and emissions 
characteristics, which has important implications for sustainability. 

An important feature of an energy systems model is the ability to simulate switching technology and 
energy carrier for each energy service delivered. In such a model we can capture the baseline through 
insertion of the actual technologies and energy carriers used to supply services today. We can then 
model alternative scenarios and draw energy, emissions and even cost comparisons between these 
and the baseline. 

The energy consumption of the services in a sector is calculated using the following equation: 

Energy consumption = The sum of all the energy consumption of services required by the sector 

Where the energy consumption of each service can be calculated using the following equation:  

Energy consumption of service = Share of service supplied by technology x Energy Intensity x Output of 
service 

For example, energy consumed from cooking in residential households:  

Energy consumption from cooking = % share of technology (LPG stove) x MJ/household using LPG for 
cooking x Number of households 

This simple structure offers considerable advantages in developing scenarios of shifts to new 
technologies, because the modeller can easily change the relative shares (%) of technologies that 
supply a service at a given future output, and the impact on emissions and energy consumption can be 
quickly assessed. 

Technologies that have no share of service provision in the base year, say electric cars, can be readily 
assigned a growing share in a scenario of the future. The given future output is readily projected in 
LEAP, which provides a spreadsheet-like formula-builder for generating a time series of parameters 
such that an output such as residential heating or tonnes of steel can be linked to a driver such as 
population or gross domestic product (GDP). 

For a bottom-up model to be reliable, the assumed activity levels and energy intensities used in services 
need to be calibrated so that the total energy consumed in the model in the base year, which we define 
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as an historical year, say 2010, agrees with the total energy known to have been supplied to the system 
in that year. This total energy data typically comes from recorded total electricity sales and petroleum 
fuel sales obtained from the major utilities. Acquiring this data and validating it is therefore an important 
first step in the modelling process. 

Appendix B: Data Processing and Validation  
The surveys conducted in Tsévié were conducted through Tsévié City Council and the University of 
Lomé. Data was collected through a series of one-on-one interviews using a pre-established 
questionnaire. Primary data was collected from 742 households (489 in the Commune of Tsévié and 
253 in four neighbouring villages - Assomé, Gbatopé, Gblainvié and Tékpo), 83 commercial businesses 
and 20 freight and public transport drivers in the municipal area. These households represent a 
statistically significant sample according to the calculations done below in Table 8. 

Table 8: Calculation of sample size required. 

 Tsévié 

No Households 17,174 

Confidence interval 3.5 

Confidence level 95% 

Sample size required 750 

No Households surveyed 742 

 

Details of the data collection process can be found in “Plan d’Action en faveur d’un Accès à l’Energie 
Durable et du Climat (PAAEDC) de la commune de Tsévié”. The base year for the dataset is 2017. 
Before the data was exploited, a number of criteria for data quality control were applied according to 
the diagram in Figure 19.  

 

 

Figure 19: Data processing cycle and high-level validation checks  

This process was certainly the most tedious step of the modelling exercise and included: 

 The identification of outliers throughout the database. 

 Obtaining metadata. 

 Benchmarking on the basis of national, regional or international indicators. 
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 Using proxies for scaling. 

The indicators used in this validation process come from the following sources: 

 International: World Bank, International Energy Agency (IEA). 

 Regional: Regional Model of SEA, GIZ, UN-HABITAT. 

 National: Togo’s National Bureau of Statistics (INS). 

If the data fails these tests, it was either rejected as non-plausible or calibrated as far as possible to 
align with known data. This process ended with the identification of gaps in data coverage and an 
attempt to generate synthetic data through scaling or a bottom-up approach. 

The following sections highlights the data collected, and the validations used for the residential, 
passenger transport, freight transport and commercial/industrial sectors. 

B1: Residential Sector  
The households from the residential survey were classified as either formally electrified, informally 
electrified or unelectrified. 

Table 9: Residential Survey Sample  

Number of respondents – Households 742 

Average household size 6 

Electrified – High-income (%) 24 

Illegal connections – Middle- to low-income (%) 32 

Unelectrified – Low-income (%) 44 

 

Data Validation  

The monthly energy intensities for charcoal, wood and electricity were calculated for each of the 742 
households surveyed. The data was then organised using the aforementioned classifications 
(electrified/ unelectrified/illegal connections) and analysed to identify any outliers.  

Figure 20 is an example of the type of results that were obtained from the analysis. It shows the 
distribution of monthly electricity consumption for formally electrified households in Tsévié. The circled 
data point was identified as an outlier. It was further investigated to determine if it was a true value. 

 

Figure 20: Distribution of electricity consumption per month (kWh)  

After removal of outliers, average intensities (MJ/year) were calculated for each fuel type, after which 
they were compared to data obtained from other African countries as shown in Table 10.  
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Table 10: Comparison of Tsévié Residential Energy Intensities (MJ/annum) with other cities in the region 

 

 Tsévié (Togo) 

Awutu – 
Senya 

(Ghana) 
Ga East 
(Ghana) Jinja (Uganda) Bouake (Ivory Coast) 

  Electrified 
Illegal 
Connections 

Un-
electrified     

Low-
income 

Middle-
income 

High-
income 

Un-
electrified 

Low-
income 

Middle-
income 

High-
income 

Electricity 2682 569       932 6048 9454 0 1093 3676 9756 

Firewood 11233 18244 23971 5223 10058 16560 16560 0 17295 13069 22750 27256 

Charcoal 19090 12217 7824 9384 9655 13020 18600 37200 92441 36826 42278 44225 

LPG       3101 3328 0 0 4738 3063 2804 3441 4409 

Kerosene 
– Cooking       397 818               

Kerosene 
– Lighting       296 187               

Kerosene 
General           444             



Tsévié CoM SSA Data Analysis and Modelling Technical Report  

35 | P a g e    
 

During the data analysis process, the following data gaps were identified: 

Table 11: Gaps in residential data 

Gaps  Reason for data  Current Solution  

Amount of LPG used for 
cooking 

Gives a clear indication of the 
contribution of LPG to Tsévié’s 
baseline inventory. Would also 
help to develop scenarios where 
the City increases the uptake of 
LPG. 

Energy intensities from other African 
countries were used. 

Amount of oil used for 
lighting and batteries 
used in torches 

Gives a clear indication of the 
contribution of oil (kerosene) to 
Tsévié’s baseline inventory. 
Would also help to develop 
scenarios where the City 
substitutes oil lamps with solar 
lamps.  

Energy intensities from other African 
countries were used. 

Refrigerator ownership, 
size of these fridges and 
the number of hours they 
operate in a month. 

This would help to determine 
how much electricity is currently 
being used for refrigeration. This 
information could be used to 
determine the impact on 
electricity consumption if there is 
an increased uptake of 
refrigeration (maybe due to 
people becoming wealthier).   

Assumed that the fridges used 
consumed approximately 1 kWh per 
day = 1314 MJ/annum. Analysis 
showed that only 3% of Tsévié’s 
population could power fridges, and 
adequately operate their lighting and 
other appliances. 

The share of charcoal 
and firewood used for 
water heating in 
comparison the to the 
amount used for 
cooking.  

This would enable future 
scenarios where water heating 
is provided through the use of 
solar water heaters.  

Based on Tsévié’s climate statistics 
(hot throughout the year), assumed 
that there is no or minimal water 
heating that occurs in the City. 

 

Table 12: Residential Sector Energy Intensity  

  Application Annual Fuel Intensity 

  Lighting Cooking  (MJ/household) 

Classification  Energy 
Source/ 
Fuel  

% Share % Share  

Electrified Electricity  100% 0% 2,682 

 Gas  - 11% 3,555 

 Coal  - 65% 19,090 

 Firewood  - 24% 11,233 

     

Illegal 
Connections 

Electricity  100% 0% 569 

 Gas  - 4% 3,555 

 Coal  - 54% 12,217 

 Firewood  - 42% 18,244 
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Unelectrified Electricity  0% - 0 

 Gas  - 1% 2,000 

 Coal  - 36% 7,824 

 Firewood  - 63% 23,971 

 Combined 
Oil Lamp + 
Torch  

45% - 296 

 Torch  47% - 91 

 Generator  1% - 136 

 Combined 
Solar Lamp 
+ Torch  

7% - - 

 

B2: Commercial/Industrial  
 

Table 13: Gaps in commercial sector  

Gaps  Reason for data  Current Solution  

Sawmill electricity 
consumption  

Even though the commercial 
sector only makes up a small 
proportion of Tsévié’s energy 
consumption, it is still essential to 
get the energy intensities of 
these industries. This will help to 
account for future projections 
when the industry in the area will 
expand. 

A bottom up calculation was utilised, 
assuming that the sawmill utilised 11 
kW, and operated for 8 hours each 
day.  

Welder’s electricity 
consumption  

Even though the commercial 
sector only makes up a small 
proportion of Tsévié’s energy 
consumption, it is still essential to 
get the energy intensities of 
these industries. This will help to 
account for future projections 
when the industry in the area will 
expand. 

A bottom up calculation was utilised, 
assuming that the welder utilised a 
5.5 kW welding machine , and 
operated for 4 hours each day. 

Shoemaker electricity 
consumption  

Even though the commercial 
sector only makes up a small 
proportion of Tsévié’s energy 
consumption, it is still essential to 
get the energy intensities of 
these industries. This will help to 
account for future projections 
when the industry in the area will 
expand. 

A bottom up calculation was utilised, 
assuming that the shoemaker utilised 
a  0.75 kW sewing  machine , that 
operates for 8 hours each day and 
two 40 W light bulbs for 8 hours each 
day. 

 

Table 14: Summary of commercial/industrial sector  
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Industry  Number  Fuel Source  Annual Fuel 
Intensity 
(MJ/business) 

Chalk-maker 1 Solar - 

Light Industries  (2 
sawmills and 1 
welder) 

3 Electricity 86,724 

Oil Preparation 14 
Firewood 89,702 

Charcoal 10,149 

Pharmaceuticals 1 Firewood 23,328 

Restaurants 63 
Firewood 70,786 

Charcoal 16,570 

Shoemaker 1 Electricity 6,826 

Soap Making 5 

Firewood 141,523 

Charcoal 3,552 

Gas  

Water Purification 1 Solar  

 

 

B3: Passenger Transport  
According to the residential survey, 34% of the respondents use private transport and 66% use public 
transport. 

Table 15: Gaps in Passenger Transport Sector 

Gaps  Reason for data  Current Solution  

Number of passenger 
vehicles in Tsévié.  

To get an understanding of the 
contribution of the transport 
sector to the City’s emissions 
and energy consumptions. It 
would be useful to get this 
information from the City’s 
vehicle registry. 

The survey data (residential survey + 
transport survey) was scaled up to 
account for all the vehicles in the City. 
. 

Type of fuel used in 
vehicles in passenger 
vehicles  

To fully understand the 
contribution of diesel and petrol 
to the City’s emissions.  

This question was asked for in the 
freight transportation survey, but was 
omitted in the residential survey.  A 
Petrol: Diesel ration of 1:3 was used 
data processing.23  

 

Load Factor To understand how many people 
are actually in each vehicle. Is 
the vehicle being efficiently 
utilised.  

Assumed load factors for each 
vehicle type.  

 

 

                                                      
23 (SAMSET Africa Energy Model - West Africa excluding Nigeria) 
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Table 16: Summary of Private Passenger Transport Sector  

 Sample Scaled Up 
Assumed 
Mileage 

Load 
Factor pkm 

% 

Private     
       

Car 12 292 
10,000 2 

              
5,847,655  

8 

Motorcycle 154 3752 
7,500 1.1 

           
30,956,024  

41 

Bicycle 28 682 
1,000 1 

                 
682,226  

1 

Walk     
    

           
37,478,553  

50 

   
    

 

Table 17: Summary of Public Passenger Transport  

 Sample Scaled Up 
Assumed 
Mileage 

Load 
Factor pkm 

% 

Public       
     

Motorcycle Taxi 19 938 
25,000 1.2 

           
28,150,464  

50 

Tricycle Taxi 1 24 
25,000 2 

              
1,218,261  

2 

Sedan Taxi Petrol 3 134 
30,000 3 

              
3,830,379  

21 

Sedan Taxi Diesel 1 45 
30,000 3 

              
1,276,793  

7 

Minibus  3 43 
25,000 10 

           
10,639,941  

19 

 

B4: Freight Transport  

Table 18: Gaps in Freight Transport Sector  

Gaps  Reason for data  Current Solution  

Number of freight 
vehicles in Tsévié.  

To get an understanding of the 
contribution of the transport 
sector to the City’s emissions 
and energy consumptions.  

The survey data was scaled up to 
account for all the vehicles in the City. 

It would be useful to get this 
information from the City’s vehicle 
registry or from fuel sales data . 

 

Table 19:  Summary of Freight Transport  

 Sample Scaled Up 
Assumed 
Mileage 

Load 
Factor tkm 

% 

Freight      
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LCV Petrol 6 85 
25,000 0.5 

              
1,063,994  

14 

LCV Diesel 1 14 
25,000 0.5 

                 
177,332  

13.5 

MCV 3 43 
25,000 2 

              
2,127,988  

28 

HCV 3 43 
25,000 4 

              
4,255,977  

35 

 

Transport Data Validation  

Synthetic data was generated from the raw survey data and assumptions drawn from other regional 
models to develop a full modal picture of the probable demand for transport and transport energy in 
Tsévié. The results yielded energy demand similar to a scaled national estimate which may be modestly 
conservative (depending on Lomé’s share). It should be borne in mind that there is no attempt to 
estimate long haul truck refuelling that passes through the boundary. These would in any event be 
Scope 3 emissions. The results yield a daily trip distance per person somewhat higher than that 
forwarded by the consultant (3.02 km/pp/day) but the consultant's analysis did not investigate public 
transport or walking fully. The vehicle count yields a reasonable motorisation for this region: low 4-
wheeled motorisation of 14 vehicles/1000 people and somewhat higher 2-wheel motorisation of 41 
vehicles/1000 people. Togo's motorisation calculated from registered vehicles is around 27 
vehicles/1000 in 2016 but the completeness of this is unknown and a much higher than average 
motorisation can be expected in an urban centre. Overall given the absence of a local registration and 
any top-down fuel sales data this can be considered a plausible picture for high-level planning and 
scenario development purposes until better data is available. Future scenarios may explore possibilities 
to reduce the walking travel time budget to reasonable regional or global averages and seek to increase 
the motorized modal share. 

B5: Waste 
Because of the nature of waste (high methane content), it contributes significantly towards GHG 
emissions. The survey data did not contain any information about the amount of waste that each 
household produces. However, it did highlight how the waste was disposed of, which was largely 
through informal means or incineration. In order to get the waste production, a survey conducted by the 
World was used, it showed that in Togo they produce about 0.5 kg of waste per person. This was scaled 
to determine the amount of waste produced in Tsévié. The results were then added to C40’s CIRIS 
Tool, to calculate the amount of emissions produced in the waste sector. 

Appendix C: Supporting Data 

C1: Grid Emissions Factors 
For the modelling exercise it was essential to determine Togo’s electricity grid’s emissions factors. Table 
A10, shows the different power plants that contribute towards Togo’s electricity supply. 48% of the 
electricity is generated in Togo, and the remaining 52% is supplied from either Nigeria or Ghana. 

 

Table 20: Togo Electricity Supply from Local Generation and Imports 

  Capacity (MW) Firm (MW) 

CEET Power Plants Togo      

Lome A Thermal Power Plant, Diesel  7 10 

Lome B Thermal Power Plant, Diesel  14   
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Kara Thermal Power Plant, Diesel  4   

Sokode Thermal Power Plant , Diesel  1.5   

Kpime Plant, Turbine - Hydro  1.5   

Contour Global Thermal Power Plant  100 90 

Total  128 100 

      

CEB Sources (Togo and Benin) Total Capacity (MW)  

Imported TCN (Nigeria )  200 200 

Imported VRA(Ghana) and CIE (Ivory Coast)   102 102 

Lome Thermal Power Plant TAGS 40 40 

Nangbeto Power Plant (Hydro)  65 30 

Total  407 372 

Share used in Togo (47%)   174.84 

   

  Capacity (MW) % 

Togo 133 48% 

Nigeria  94 34% 

Ghana  48 17% 

Total  275   

 

Grid Emission factors for Ghana and Nigeria were obtained from a previous study that was conducted 
by Sustainable Energy Africa. Togo’s grid emission factor was calculated from Togo’s different 
generation facilities (hydro, thermal – diesel or gas). 

Table 21: Comparison of  Emission Factors for Togo, Ghana and Nigeria 

 g/kWh or tonne/GWh tCO2e/GWh 

Total 
tCO2e/ 
GWh 

tCO2e/
MWh 

tCO2e/
MJ 

  CO2 CH4 N2O CO2 CH4 N2O       

Togo  757 0.0900 0.0046 757 2.520 1.210 760.7 0.7607 0.0002 

Ghana  404 0.0215 0.0027 404 0.602 0.721 406.1 0.4060 0.0001 

Nigeria                0.6830 0.0002 

 

Assuming a basis of 100 MJ supplied to Togo resident, each country’s contribution to the 100 MJ was 
determined, and the corresponding tCO2e calculated. 

Table 22: Togo’s Grid Emission Factor 

Contributing Country  MJ contributed  tCO2e 
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Nigeria 34.20 0.006540736 

Ghana  17.44 0.001983456 

Togo  48.36 0.010300373 

   

Total    0.018824565 

   

Overall Grid Emissions Factor (Import + Local 
Generation)    0.00018820  

 


