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1. Background 
 

The district of Abidjan, made up of 13 communes, currently only has limited 

waste management, with no formal recycling. Informal recovery is limited to a 

few initiatives, private projects or the activity of pickers at the tip, 

consolidation groups or close to the railway at Abobo. 

One of the initiatives of the Coalition for the Climate and Clean Water 

involves the reduction of short-lived climate pollutants in the municipal waste 

sector. 

In the framework of its support for developing countries in improving 

household waste management, GEVALOR wishes to have a consultant carry out 

a feasibility study on the implementation of an organic waste recycling system 

in the district of Abidjan. 

Waste elimination in the area is currently carried out by simply dumping it at 

a historical site operated for several decades, without suitable development. 

The production of biogas linked to these deposits is the origin of significant 

greenhouse gas production. Conversely, composting, by allowing aerobic 

decomposition of the organic part of household waste, eliminates methane 

emissions. In the case of methanisation, the management of production and 

transformation into biogas is also easier. 

The envisaged recycling scenario appears to respect the environment, uniting 

the objectives of waste recycling and reduction of nuisances associated with 

management of final waste and reduction of effluent emissions. 

The purpose of this mission is to: 

 Validate existing characterisation data and the necessity, or otherwise, 

of carrying out additional characterisations, 

 Determine the most suitable technique for recycling the organic share 

(composing or methanisation) in terms of reduction of short-lived 

climate pollutants 
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 If applicable, to produce quality compost, addressing local agricultural 

needs and ensuring there is an existing market. 

 Ensure acceptable processing costs and manage long term development 

respecting the above objectives. 

 Develop a project requiring the creation of accessible employment for 

existing formal and informal actors in waste processing in the town of 

Abidjan. 
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2. Phase 1: Outline and waste 

management in Abidjan 

 

2.1. The district of ABIDJAN 

 

2.1.1. Social characteristics which may impact the project 

 

Two principal characteristics have been identified that may potentially impact 

the project. 

 

- The population, which directly affects the quantity of waste produced 

on the basis of a ratio of household waste production in 

kg/resident/year, 

- Lifestyle development, which may lead to an increase in the quantity 

and quality of waste. 

 

2.1.1.1 Population 

 

The following demographic data come from elements of the strategic study 

for management of solid waste in the district of Abidjan, carried out by the 

BURGEAP study office, in 2011. 

 

The last population census of the population of Ivory Coast, which took place 

in 2014, shows 4 295 243 residents in the town of Abidjan and 4 707 404 in the 

whole district, thus, 93% of the population lives in the 10 communes of 

Abidjan town (10 communes with dense peripheral quarters and new deprived 

quarters in the South), the rest of the population is distributed among the four 

other communes, namely Anyama, Bingerville, Songon and the newest, 

Brofodoume (DGSCV, 2010). 
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Analysis of the date of the last three censuses in Ivory Coast for the town and 

District of Abidjan leads us to the following average annual growth rates:  

- 1975 – 1988: 6%  

- 1988 – 2002: 3.5%  

- 2002 – 2015: 3%  

 

The growth rate used to estimate populations for 2015 and 2020 is 

3.18%/year. 

 

The table below details the population of the District of Abidjan by commune 

since 1975, and an estimate of the population on the 2015 and 2020 horizon 

according to the above: 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 : Evolution of the population of the district of Abidjan (source: strategic 

study for solid waste management in the district of Abidjan, BURGEAP 2011) 

 

Based on a continuity of population increase according to the annual 

growth ratio of 3.18 %, the expected population for the district in 2025 

will be around 6 375 000 inhabitants. 
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2.1.1.2 Economic momentum: 

 

On the economic front, the town of Abidjan is involved in numerous 

sectors. Most of its exports are coffee and cocoa, processed in situ, wood, 

cotton, bananas, pineapples, palm oil and fishery products. 

 

Wood (10.1 million m³ of logging in 2006) constitutes one of the main Ivory 

Coast export products. 

 

Since the sixties, industrial activity has been especially developed (oil, 

chemical, mechanical construction, light metalwork, textiles) and is situated 

around the port infrastructures. 

 

Food fishery is practiced on the coast, in numerous rivers and lagoons; 

industrial sea fishing for sardines, tuna, skipjack and prawns play a 

considerable economic role. 

 

Since 2012, the Ivory Coast has been in full growth, estimated at 8 % in 2014, 

which should continue for the years 2015 and 2016 according to the 

Statistiques Mondiales (World Statistics) website. 

 

The Government is currently concentrating on the sectors able to create 

strong growth, create employment and which respect the environment. This is 

why the Government intends to focus on the strengthening of the safety of 

goods and people in the territory and the consolidation of political and social 

stability. The objective is to transform Ivory Coast into an emerging country 

by 2020. 

 

An increase in industrial waste is therefore to be anticipated in future years.
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Environmental features to include in the project 

 

The environmental features of the installation site are important elements to 

be included in the project. Climate data influences the project’s design: 

 

- Winds (and more specifically dominant winds), which must be taken 

into account in the positioning of buildings and their openings, such 

that flying waste and any impacts of odours are minimised. 

 

- Rainfall, which affects 

o the volume of rainwater collected in traffic areas and rooves, 

o the volume of liquid or leachate generated by the percolation 

of rainwater through waste (at the discharge area) or 

composting windrows kept outside. 

 

- Temperature fluctuations, in respect of evaporation capacity at 

different stages in the process. 

This climate data is in addition to important elements in the simulations which 

will be carried out on GHG impacts, it is a baseline parameter included in the 

various simulation softwares used (CCNUCC in particular). For example, raised 

temperatures encourage methane production and, therefore, the release of 

greenhouse gases into the atmosphere. 

 

The climate data presented below comes from the TERRABO report on a study 

on the characterisation of urban waste in the District of Abidjan (May 2010) 

and from the environmental and social impact study for the construction of 

the Azalai Hotel in Abidjan-Marcory carried out by ENVAL (May 2012).  

 

The information in these reports comes from SODEXAM data (entity 

responsible for the management, operation and development of airports, 

weather and aeronautical activities in Ivory Coast). 
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2.1.1.3 Winds 
 

Wind conditions (like rain conditions) are essentially linked to the migration 

mechanism of the ITF (Inter Tropical Front) in Ivory Coast. The ITF is a 

convergence area for the warm, dry continental air from the North East 

(Harmattan) and the Atlantic monsoon, originating in the South. The 

movement of the ITF in latitude leads to alternating dry and rainy seasons. 

However, there is an exception for the south of Ivory Coast, particularly along 

the coast, where monsoon conditions usually last year round. Incursions from 

Harmattan occasionally occur in December and January.  

 

The percentage of calm (wind speed under 6 km/h) is around 25% in Abidjan, 

the dominant wind is from the South west with a frequency of 36% (i.e. 

around 50% of the time outside of calm periods). The South and West winds 

are of a frequency of approximately 15%. 

 

The characteristics of the winds are as follows: 

 

- The south to south-west wind (monsoon) blows almost all year at an 

average speed of 5 to 10 knots (9 to 18 km/h) inland and 6 to 12 knots 

(11 to 22 km/h) on the coast;  

- On the coast, there is daytime development due to sea breezes: the 

wind, calm or low 0 to 6 knots (0 to 11 km/h) in the morning, gathers 

strength towards the end of the morning, reaching a maximum of 8 to 

14 knots (14 to 25 km/h) in the afternoon;  

- The north-easterly wind, or harmattan, is seen during the long dry 

season. Exceptionally, between 15 December and 15 January, it can 

reach the lower shore. Its average speed is 4 to 8 knots (7 to 14 km/h). 

It strengthens slightly at night with terrestrial breezes. 

The following table summarises the average wind speed for the whole District 

of Abidjan. 

 

Figure 2: Average wind speeds (m/s) from 1997 to 2010 (SODEXAM, 2010) 
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In summary, the data provided by SODEXAM shows that in the Abidjan region, 

the dominant winds are generally from the south west. Ground-level wind 

measurements at an altitude of 10 metres under the standards of the World 

Meteorological Organisation (WMO) for the period 1997 to 2010 confirm this. 

The average monthly inter-annual direction of dominant winds from the south 

west for the period 1997 to 2010 are represented by the wind roses supplied in 

the appendix. 
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2.1.1.4 Temperature, sunshine and potential evapotranspiration (ETP) 

 

Temperature are always over 20°C and varied between 22°C and 28°C over 

the past decade. Recent years have shown a gradual increase in average 

temperatures, which rose from 25°C to 28°C between 1990 and 2000. The 

following table shows average monthly temperatures in the Abidjan area. 

Figure 3: Average annual temperatures in Abidjan from 1990 to 2000 (SODEXAM) 

 

Sunshine is mitigated by vegetation which covers the ground and maintains 

fairly high relative humidity of between 75% and 90%, with a current average 

of around 83%. Insolation varies between 77 minutes and over 4 hours. The 

following table shows the monthly insolation averages for Abidjan. 

 

Figure 4: Average annual insolation in Abidjan from 1990 to2000 (SODEXAM) 

 

In respect of average potential evapotranspiration, there has been an increase 

over recent years. This increase is due to generally increasing temperatures, 

which is also associated with the reduction in rainfall.  

Average potential evapotranspiration calculated for the period 2003 to 

2011 is 1 650 mm/year.   

The following figure illustrates monthly evaporation during the 1990-2000 

decade. Maximum evapotranspiration is seen in June, which corresponds to 

the heavy rain season, with the minimum being observed in August.  
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Figure 5: Average monthly evaporation in Abidjan from 1990 to 2000 (SODEXAM) 

2.1.1.5 Rainfall 

 

The Abidjan conurbation has an equatorial transition climate, marked by four 

seasons and, clearly, by rainfall conditions:   

- The major dry season from December to April, characterised by a 

cloudy misty sky in the morning, clear and sunny the rest of the day. 

The water vapour pressure is high because the effects of the 

harmattan are less pronounced in the study area and rain is rare; 

- The main rainy season from May to July: characterised by very heavy 

clouds, frequent and abundant rains which are often sustained (24 

hours or more). 

- The minor dry season from August to September, characterised by a 

low insolation duration, a number of days of increased rainfall but low 

levels of rainwater collected;  

- The minor rainy season from October to November, characterised by 

the temperature and very high water vapour pressure and a long 

insolation duration.  

 

It is also important to note a stormy inter season from mid-February to mid-

March, characterised by heavy convective clouds with significant sunshine, 

night rains, raised temperatures and high water vapour pressure. We also 

report that the unequal distribution of the two rainy seasons is due to the 

ascending and descending movement, in a North-south direction, of the ITF 
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(Inter Tropical Front). The ITF arises due to contact between the two 

harmattan air masses, hot wind blowing from the northeast towards the south 

of the country and the monsoon, cold, humid wind from the Atlantic and 

circulating towards the north. 

 

The graphs below give monthly and 5-year trends for rainfall in the Abidjan 

sector. 

 

Figure 6: Monthly rainfall development at the Abidjan-Airport station – monthly 

average 1990-2000 (SODEXAM, 2010) 
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Figure 7: Illustration of rainfall development in the area of Abidjan (SODEXAM, 

2010) 

 

The climate in the Abidjan sector is characterised by high rainfall, between  

1600 and 2050 mm, an average annual rainfall over the last five years of 

around 1 750 mm according to records for the last five years supplied by 

SODEXAM.  

Note that these rainfall values are lower than those of the previous five years, 

which confirms the regressive trend in the sub-region. 

 

This data is also required for calculating emissions using the method 

prescribed by the CCNUCC. 
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2.2. Technical characteristics which may impact the 

project 

2.2.1. Waste management in Abidjan 

Collection and regulation of the waste sector in Ivory Coast has been carried 

out by the National Agency for Urban Hygiene, ANASUR in French, since 2007.  

 

It is important to point out that when speaking of household and similar waste 

(HSW) in Ivory Coast, this includes: 

- Classic household waste 

- Plant waste 

- Bulky waste 

- Professional waste (or ordinary industrial waste) 

 

These three types of waste follow the same path, are mixed and accounted 

for together. 

 

The diagram below summarises the different phases of waste management in 

Abidjan. 
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Figure 8: Diagram of waste management in Abidjan (Source: Female Waste pickers 
in Ivory Coast, report by Sandra Brechbühl in July 2011 ) 

 
Waste collection in Ivory Coast is divided into three distinct parts: 

 

2.2.2. Pre-collection 

Pre-collectors collect waste from households and take it to the closest 

consolidation centre. 

 

Consolidation centres (CCs) are made up of metal skips or concrete blocks 

which are stored to receive the waste brought by the pre-collectors. The 

network of these consolidation centres needs to be such that the pre-

collectors travel an acceptable distance. 
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In theory, each pre-collector should deal with a clearly defined area and 

maintain the consolidation centre for his area. 

 

2.2.3. Collection: 

The collection phase involves the transporting of waste from the consolidation 

centres to the processing centre (the Akouédo municipal tip) and removal of 

waste left at the roadside, whether it be in containers or simply loose. This 

second step follows, and is linked to, pre-collection. 

 

As for the district of Abidjan or certain large towns at the country’s interior 

(Yamoussoukro, Bouaké, Korhogo and San-Pedro), this activity is carried out 

by private operators who specialise in waste removal, selected by ANASUR 

through a tender process. But it should be noted that the Agency carries out 

one-off actions in the event of spillages. 

  

2.2.4. Informal sorting pre-collection: 

According to the memoir written by Felicia TODOR in 1996 on informal pre-

collection activities and waste recovery in Abidjan, Ivory Coast, in parallel to 

this official management of waste, informal pre-collection procedures also 

occur. Male and female collectors have verbal agreements with households to 

collect their waste. These informal workers are also present in great numbers 

at the tip itself. This activity can lead to the creation of campsites and illegal 

waste burning, the fumes of which are harmful to the surrounding population 

and for the environment.  

 

Collectors at the tip can find themselves in dangerous situations: lorries 

circulating, possibility of injuries from waste, unhygienic conditions, without 

protection. 

 



24 
 

These workers are the primary victims of methane and other dangerous gases 

whose fumes are emitted by the tip and which can cause short and long term 

damage. 

2.2.5. Discharge in Akouédo 

The Akouédo municipal tip is the landfill centre situated around 15km from 

the centre of Abidjan. According to ANASUR, the 35 ha site has received waste 

from the populations of the entire district of Abidjan since 1965 and arrived at 

saturation point in 2004. However, waste continues to be piled up there. 

 

Environmental protection is not ensured: there is no system for the recovery 

of leachate, which pollutes the lagoon, close to the tip, nor any system for 

biogas recovery, which leads to pollution of the atmosphere.  

 

A biogas recovery project for the Akouédo tip was launched by ACERCI but is 

not currently in place due to administrative complications. 

 

Since 1999, discharging and operation of the site have been carried out by the 

company PISA-IMPEX. ANASUR has a monitoring role for this service. 

 

PISA-IMPEX has its own equipment, compactors and bulldozers, which enable 

it to optimise space for waste, waste storage tanks and a weighing station for 

household waste situated at the entrance.  

 
Figure 9: Collectors and collection lorry at the Akouédo tip 
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Figure 10: View of the Akouédo tip in November 2014 

 

2.2.6. Recovery  

There are also workers called “pickers” who collect recoverable waste house 

to house (sometimes free of charge) or sort waste in the consolidation centres 

or at the Akouédo tip. Sorted and recovered waste is then sold to industrial 

buyers or in markets. This is considered in depth in the section “Markets for 

recycling”. 

 
Figure 11: Pickers at the Akouédo tip (source Female Waste Pickers in Ivory Coast 

and photos Girus taken on-site) 
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2.3. Identification of ongoing projects in the territory 

In July 2014, a delegation agreement of the public department for integrated 

management of solid household waste and similar (DSMA in French) of the 

autonomous district of Abidjan was signed between the Ivory Coast State and 

the consortium of American companies known as WISE SOLUTIONS CDI, INC. 

This agreement is called integrated because it includes the following 

operations: 

 cleaning (sweeping, weeding, sand removal in public areas and 

dredging of drains); 

 HWS collection operations in accessible and difficult to access 

areas; 

 Transportation of collected HWS to management infrastructures 

(break points, processing, recycling and removal works); 

 sorting; 

 Multi sector material recycling; 

 organic (bio fertilisers) and energy (biogas) recycling; 

 the elimination of final waste by technical landfill; 

 construction, renovation and operation of works and necessary 

equipment; 

 drawing up and implementation of a communications programme 

for a change in the sustainable behaviour of the population. 

 

The deployment of activities of WISE SOLUTIONS INC, should occur in summer 

2015 and the first theme will be the cleaning section. Waste sorting and 

recycling units will be operational in 2016. Organic and energy recycling of 

this waste will commence in December 2016 under the initial timescale. But, 

at this stage of the study, we do not have an exact start date for the WISE 

Solutions contract. 
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The Group should invest 109 billion FCFA (164 million euros) over the period of 

the contract, particularly in equipment and infrastructure. 

 

Several projects related to our study have been inventoried in the territory, 

through our interviews with various actors (ANASUR, DGSU, district, project 

leaders, etc.). 

 

2.3.1. Creation of two new rubbish tips 

To accommodate waste produced in Abidjan, two more technical landfill 

centres for household waste and similar are under construction. The 

Kossihouen centre, which should theoretically open at the end of 2015 and the 

Atiékoi centre, which was planned between 2003 and 2009, for which we do 

not have a completion date, but it will require an additional 7 to 9 months’ 

work once the project recommences. 

Site characteristics are set out in the table below: 

 KOSSIHOUEN ATIEKOI 

Situation Northwest Abidjan Northeast 

Abidjan 

Distance from centre of Abidjan 45 km 20 km 

Type of road infrastructure Motorway Concrete road 

Average annual capacity m3 1 080 000 m3 1 033 333 m3 

Total site capacity 11 040 000 m3 15 500 000 m3 

Number of operating years foreseen 17 years 15 years 

Planned opening date End 2015 unknown 
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In both cases, the distances that the lorries need to travel to transfer waste 

from Abidjan to the new Technical Landfill Centres will be considerably longer 

that travelling to Akouédo. 

These distances will have a negative impact on waste transport facilities and 

pollution. Costs will be increased: fuel, number of lorries and staff needed for 

transport. 

 

2.3.2. Biogas recovery projects at existing tip 

Holding Groupe Eoulée SA : 

The capture and exploitation of biogas at the Akouédo tip launched by Holding 

Groupe Eoulée, who we contacted and met in Abidjan, is mobilised for 

funding. Once complete, the project will provide 8.5 MW of electricity which 

will be sold to the Ivory Coast Electricity company (CIE in French) at a tariff of 

0.05 €/kWh. The project initially extends to 7 years and will allow around 2.5 

million tonnes CO2 equivalent emissions to be avoided over this period (using 

the CCNUCC calculation method). Funding for the project, studied over 20 

years, should cost a little over 18 million euros. 

 

Project by the Agency for the Development of Renewable Energy in Ivory 

Coast (ADERCI in French): 

ADERCI proposed the launch of a project consisting of recovering gases 

emitted by the Akouédo tip to reduce GHG emissions. The gases would not be 

recycled but burned. 

 

Recovery of gases involves recovery from the tip and from circulation of gases 

through a network of vertical and horizontal wells leading to the burner. 

 

Recovered waste should be that which has been disposed of at the tip since 

2004. 
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The project should avoid the emission of around 3.7 million tonnes of CO2e 

over 7 yeas for an investment of 5 million euros. The project, which should 

have started in 2011 and ended in 2018, did not take place: part of the works 

were carried out but the installation was not put into service and it would 

appear that financial and authorisation difficulties prevent a near future for 

this project. 

 

2.3.3. Sorting and recycling of plastic waste: 

The NGO Afrik Environnement: 

In 2010, Afrik Environnement had a plan to create a plastic waste 

recycling centre in the town of Abidjan. 

The planned recycling involved sorting of recyclable materials (buckets, 

basins, bottles, etc.) and the manufacture of plastic pads from non-recyclable 

waste, allowing recovered material to be turned into new products.  

As far as we know this project has not seen the light of day. 

 

2.3.4. Composting: 

Biological processing though composting of the organic part of household 

waste removed by mechanical sorting, is an intensive process of decay or 

aerobic fermentation/maturation (in the presence of air) of organic matter. 

The product of composting, rich in nutrients, is called “compost”. 

 

2.3.4.1 Local programmes in Abidjan: 

HUMICI Compost factory: 

The HUMICI compost factory, in service since 1971 for recycling part of the 

waste to a maximum capacity of 15 000 tonnes/year, closed in 1982 for 

reasons related to the difficulty of selling compost of mediocre quality.  

 

Holding Groupe Eoulée SA : 
One of the projects that Holding Groupe Eoulée has underway has the 

objective of building a composting factory on the outskirts of the Akouédo tip 
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for 1 000 t/day (312 000t/year given that the factory operates 6 days per 

week) of solid municipal waste and is carried out in partnership with the 

African Development Bank (ADB) with partial funding from the Worldwide 

Environmental Fund. These partnerships will help finance the project which 

costs a little over 20 million euros. 

 

Supposed to begin in 2014, the project seems to have been postponed. The 

exact size and placement of the processing factory will only be decided once 

available land have been identified for its implantation and depending on the 

position of the collection points. Over 15 years of operation, it would allow 

around 2.5 million t of CO2e emissions to be avoided (under the CCNUCC 

method). 

2.3.4.2 Programmes in Ivory Coast: 

 
Programme Africompost par GoodPlanet-Gevalor: 

Launched in 2012, over 4 years, by ANASUR in Bouaké, the Project for the 

Professionalisation of the Waste sector (PPFD in French), involves the 

production of compost from household waste and the development of the 

skills of formal and informal collectors already working in the town. 

With a budget of 7.1 million euros for the project, each composting unit 

creates 100 direct jobs and allows processing of 25 000 t of waste pa, 

producing around 1 050 tonnes of compost annually and avoiding the emission 

of around 150 000t CO2e over ten years. 

Through resale of compost, the composting units should be self-sufficient 

within 4-6 years. 

 

The Africompost programme, led by the GoodPlanet-Gevalor consortium aims 

to contribute to improved household waste management through composting, 

creating local employment in large African towns, replicating the approach 

developed in a project in Madagascar. 
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Promotion of composting in the town of Tiassalé in Ivory Coast: 

The Swiss Scientific Research Centre in Ivory Coast (CSRS), The University of 

Félix Houphouët-Boigny de Cocody and the University of Alassane Ouatta de 

Bouaké have put in place a study programme to promote decentralised 

household waste composting technology in the town of Tiassalé, in Ivory 

Coast. 

According to the feasibility study, the project is supported by the feedback of 

Dschang in Cameroon whose goal is to process 83 000 tonnes of waste over 10 

years, produce 14 730 tonnes of compost and avoid the emission of 44 500t 

CO2e into the atmosphere. 

To our knowledge the composting programme has not yet begun. 

 

Compost from mango waste: 

According to a report from PAEPARD and COLEACP in 2013, research was 

carried out in Burkina Faso, in Ivory Coast and in Sénégal, concerning the 

manufacture of compost from the skin and pulp of mango waste which is 

significant in quantity, given that almost one half of mango production in 

orchards is infested or rejected. Several companies are involved in the project 

(BAMBARA SARL, NEMBEL INVEST, VIDALKAHA, MEJOTA, YELA and SOFA). 

 

2.3.5. Methanisation: 

The methanisation process involves storage of organic matter in 

confined vats (digesters) inside which fermentation is optimised and 

controlled. This biological process allows the production of biogas fuel, a 

renewable energy from the transformation of organic matter by bacteria in 

anaerobic conditions. 

 

2.3.5.1 Local programmes in Abidjan: 

 

 

 



32 
 

Project proposed by SITRADE: 

SITRADE (Ivory Coast Company for Waste processing) had a plan to use 

household waste to produce electricity and organic fertiliser. The methane 

produced by waste would be captured then used to produce electricity.  The 

digestate would then be converted into compost for agriculture. 

The project was not completed but would have included the following: 

- Installation of a first processing factory with a capacity of 200 000 

tonnes of waste in Adjamé-Bingerville. Production of electricity 

estimated at 3 MW (equates to lighting for 30 000 households) would 

be sold to the Ivory Coast Electricity Company, then redistributed into 

the network. The compost objective was to reach the production of 

30 000 tonnes/year. 

- Installation of four more processing factories in Yopougon, Abobo, 

Koumassi and Anyama in 3 and 5 years. 

Under the Clean Development Mechanism of Kyoto, the emission of methane 

into the atmosphere that the SITRADE project would have avoided could have 

been sold in the form of tCO2e (estimated at 71 000 tCO2e/year) to companies 

exceeding their quota of GHG emissions. 

Provisional investment costs were estimated at 8 300 million FCFA and 4 000 

million FCFA (per annum?) for its operating costs. 

 

The Bio-éco and SIVEBIO project: 

A methanisation project developed by Bio-éco has been implemented and 

consists of recycling slaughter sub-products and processing water used at the 

abattoir of Port Bouet in Abidjan. 

The project processes around 18 000 tonnes of carcases per year and aims to 

produce at least 1 000 t/year of compost and 100 t/year of milled horn. At 

least 100 000 m3/year of biogas is used on the site for heating and electricity 

production. 
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Figure 12: Bio-éco methanisation project 

 

Conclusion on the different projects identified in Abidjan: 

Organic recycling projects have been studied or are underway. Nevertheless, 

to date no project has been completed. We start from a baseline scenario 

where everything is sent to the landfill in Akouédo. 
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2.4. Analysis of existing characterisations 

We have identified different sources referring to measures for determining the 

composition of waste in the district of Abidjan. Some data may be considered 

reliable as it comes from existing waste characterisations, whose methodology 

is known, and others are interpretations or information for which we do not 

know the origin of the data: 

- “Reliable” data:  

o Afrique Technologie Service (Africa Technology Service) 

o TERRABO 

- Other data: 

o BETURE 

o ROCHE 

o CRI 

o SEDEP 

o Ministry of the Environment 

2.4.1. Presentation of existing characterisations  

2.4.1.1 Afrique Technologie Service (1995) 

Measurements carried out by the ATS study office in 1995 are mentioned in 

two different sources: 

- Quebec University, Case study on informal collection and recovery 

activities in Abidjan, 1996 

- Thesis by Youssouf Sané, Quebec University, 1999 

 

Information relating to samples are as follows: 

6 areas have one sample each, of which one is a business and commercial 

centre and another an industrial zone. 

- The weight of each collection is from 155 to 1 247 kg 

 

The results of the average composition of waste (excluding the commercial 

and industrial zones) are as follows: 
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Figure 13: Table summarising the composition of waste given in the ATS report 
1995 

 

2.4.1.2 TERRABO (2010) 

The TERRABO consultancy carried out a study on characterisation of urban 

waste for the District of Abidjan for the Ministry of the Town and Urban 

Health. 

 

The methodology used for sampling is described in this report. Sampling 

consisted of providing chosen households with a bin bag for the day. The 

container was collected the next day, then taken to the sorting area. 

 

The sampling was as follows: 

- 4 types of habitat used, according to standard of living (high standard, 

average standard, low standard, traditional habitat) 

- 20 households per habitat type 

- The two points above were applied to each of the 14 districts of 

Abidjan 

So, a total of 1 040 households were involved. 

 

It is stipulated that the number of households to be sampled was defined as 

follows: the cumulated weight of the 4 samples taken from each commune to 
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be 500kg (under the MODECOM method). On a hypothetical basis of 7 

individuals per household, with a production ratio of 1 kg/res./day, the 

number of households obtained is 20. 

 

The methodology for the sorting operation is not detailed. 

 

The results described in the TERRABO report are average measurements but 

the detail of the calculations is not shown. 

We requested these appendices from TERRABO in order to refine the results 

obtained. We did not receive a reply from them. No data on granulometry is 

provided in the report.  

 

The composition of waste obtained from these measurements is as follows:  

 

Figure 14: Table summarising the composition of waste given in the TERRABO 
report 2010 

 

The average calculated is an arithmetic mean. 

 

Given the differences between the types of habitats, a weighted average 

would probably show different trends.  
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2.4.1.3 Other results 

The different sources consulted mention other values from characterisations 

whose sources and methods are not presented. This data should, therefore, be 

used with caution. It is presented as an indication for comparison with the 

previous results.  

 

The thesis by Youssouf Sané for Quebec University (1999) presents results of 

other characterisations of waste in Abidjan. 

Measurements were carried out by the following structures: 

- Société d’Etudes et de Développement Electrotechnique Polynésienne 

(SEDEP) , 1994 

- ROCHE LIMITEE consulting group, 1986 

- BETURE consultants, 1977 

 

 

The following table presents the results of these measurements: 

 

Figure 15: Table summarising other study results on waste composition 

 
The dissertation by Kouakou Ives N’GUETTIA (Masters Specialising in Health 

and Environmental Engineering, Foundation 2IE), on the theme of household 
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waste management in Abidjan, also summarises various characterisations 

carried out in the territory. The sources are as follows: 

- Cabinet Roche International (CRI), 1987 

- Ministry of the Environment of Ivory Coast, 1994 

 

The following table presents the results of cited sourced: 
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2.4.2. Summary of existing characterisations 

 

The following table summarises all data presented above. 

 

Figure 16: Summary of all data collected on waste composition. 

 

Source ATS TERRABO BETURE ROCHE CRI SEDEP

Ministère de 

l'Environnement de 

Côte d'Ivoire

Année 1995 2010 1977 1986 1987 1994 1994

Matières putrescibles 23,0%

Reste de cuisine 17,0%

Fermentescibles 50,7% 44,2% 37,5% 52,8%

Matière organique 62,3% 48,8%

sous-total 50,7% 40,0% 44,2% 37,5% 62,3% 52,8% 48,8%

Végétaux 15,8% 4,6% 5,8% 9,5%

Feuille, paille, bois 9,0%

Fraction combustible 5,5% 6,3%

sous-total 15,8% 9,0% 4,6% 5,8% 5,5% 9,5% 6,3%

Papiers et cartons Papiers - Cartons 6,7% 6,0% 5,3% 12,3% 4,1%

Textiles Textile 2,7% 3,0% 1,0% 1,0% 1,3%

Cailloux 2,0%

Fraction inerte 25,7% 37,6%

sous-total 0,0% 2,0% 0,0% 0,0% 25,7% 0,0% 37,6%

Sable, poussière 16,0%

Fines 14,8% 37,6% 34,0% 25,5%

sous-total 14,8% 16,0% 37,6% 34,0% 0,0% 25,5% 0,0%

Plastique 7,0% 8,0% 1,1% 2,3% 4,7% 4,7% 1,0%

Métaux 1,0% 2,0% 1,1% 2,0% 0,9%

Verre 0,7% 2,0% 1,1% 2,0% 1,2%

Charbons 4,0%

Autres 0,8% 8,0% 4,0% 3,3% 1,8% 6,3%

sous-total 9,5% 24,0% 7,3% 9,5% 6,5% 6,8% 7,3%

Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

Données "fiables" Autres données

Nourriture et restes

Autres déchets

(os, piles, cadavres)

Bois et sous produits / Déchets verts

Fines

Inertes
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The results of characterisations whose methodology is known are considered 

to be “reliable”. Other data is presented for comparison with reliable results. 

The following graphs give an overview of the composition of each of the major 

categories. 
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2.4.3. Conclusion on the composition of waste in Abidjan 

Based on the above elements, we can conclude that existing data is scarce. 

There is little recent data and the methodology used for measurements is not 

always set out in detail.  

 

Nevertheless, the results presented are coherent and appear to be useable for 

this study. The methodology used for the most recent measurements (2010) 

has been simplified compared to that which is commonly used, but appears 

sufficient for obtaining reliable results. 

 

If new measurements were to be carried out, they should be subject to 

current standards in respect of sampling and sorting of waste, and coherent 

with the local context. In other words, given the large quantity of waste 

produced, and the diversity of habitats and producers, it would be necessary 

to carry out a large number of samples and measurements, which would be 

extremely time-consuming and require a sizeable budget. 

 

In conclusion, it does not seem indispensable to plan a characterisation of 

waste in Abidjan at the moment. Existing data can be used for this study. The 

characterisations to be used are those from ATS in 1995 and TERRABO in 2010.  

The following table summarises the composition of waste that we propose 

using for this study (average of 2 characterisations). 

 
ATS, 1995 TERRABO, 2010 Average 

Wood and sub-products/Green waste 15.8% 9.0% 12.4% 

Paper and card 6.7% 6.0% 6.3% 

Food and scraps 50.7% 40.0% 453% 

Textiles 2.7% 3.0% 2.8% 

Inert 0% 2 % 1 % 

Fine 14.8% 16.0% 15.4% 

Other 9% 24% 16.7% 

TOTAL 100.0% 100.0% 100.0% 

Figure 17: Table presenting the composition of waste used for the study 
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2.5. Household waste to be processed 

2.5.1. Deposits 2014 

 

In 2014, the tip at Akouédo received over 1 033 000 tonnes of household and 

similar waste: around 4 000 tonnes from abattoirs, over 20 000 tonnes from 

industrial waste and almost 1 million tonnes of household waste. 

 

The tonnage received is summarised in the diagram below using data from the 

ANASUR report on the gross quantity of household waste collected and 

discharged per month, per commune:  

 

 

Figure 18: Distribution of waste brought to the tip in 2014 

 

The quantity of green waste shown seems low compared to collections 

observed on the ground. Note that no specific green waste collection is 

implemented in Abidjan for individuals. Furthermore, a large part of green 

waste collected separately from individuals is included in the tonnage of 

household waste. This residual quantity of green waste collected separately 

seems to correspond with specific cleaning operations (“clean town 

operations”) carried out by ANASUR. 
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The source of waste by district is distributed as follows: 

 

 

Community waste: 

 

In 2014, over 1 million tonnes were received by the Akouédo tip. This tonnage 

equates to 86 000 t/month and 2 800 t/day. 

 

Community waste currently accepted at the Akouédo tip are: 

- Household and similar waste,  

- Green waste,  

- Private waste (industrial), 

- Rubble. 

 

There is no recycling or separation of the various types of waste. Rubble and 

non-organic industrial waste are mixed with compostable and non-combustible 

waste. In the processing scenarios studies, separation of waste would be 

required.    

 

2.5.2. Deposits and evolution 

The production of household wasted is impacted by three parameters: 

 

- Increase in population each year. A growth rate of 3% p.a. is estimated 

between 2015 and 2020 (§2.1.1.1). Estimates for the years 2015 and 

2020 are in blue on the graph. 
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Figure 19: Development of the population between 1975 and 2020 in the District 

of Abidjan 

- The evolution in standard of living and consumption habits which leads 

to an increase in individual waste production per resident, 

- The inclusion of non-household waste in household waste collection 

(commercial or industrial) which artificially inflates the tonnage of 

strictly household waste. 

 

Using the ANASUR data as a base, we estimated the development of tonnage 

using an average between 2012 and 2014. We arrived at an increase of +9.4 

%/year. 

- The points in orange represent ANASUR values. 

- The red curve is an estimate of tonnage if waste production increases 

by 9.4%/year. 
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Figure 20: increase outlook used 

 

Using these values, we were also able to estimate individual waste production 

for 2015 and 2020. We see a provisional annual increase of 7%pa between 2015 

and 2020. 

 

 

This graph also shows projected tonnage for 2030 using the same theory of 

increases and if no changes are made to waste management, the deposit to be 

processed in the District of Abidjan would be 4.4 million t/pa. 

 

2.5.3. Composition 

2.5.3.1 Composition 

Waste samples in the TERRABO characterisation, carried out in 2010, were 

taken using the MODECOM method. Using this characterisation, the average 

composition of ATS and TERRABO (§2.4.3) household waste was used to 

produce the diagram below: 

y = 5E-73e0,0895x

R² = 1

Evolution of tonnage + 9.4 %/an
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Figure 21: Average composition of household waste 

 

Household waste, therefore, has the following characteristics: 

- High biodegradable material content (putrescible matter, kitchen 

waste, paper, cartons) > 60 % 

- Other materials >15 % 

 

In terms of humidity, C/N ratio, dry matter and volatile dry matter, we 

decided in an initial approximation, to use the same hypotheses as those used 

in the TERRABO study characterisation in 2010, namely: 

 

Humidity 43% 

Ratio C/N 28 

Dry matter 57% 

Volatile dry matter 60% 

 

The C/N ratio is at a level that favours biological processing of waste by 

methanisation and composting (>8 and<35). 

2.6. Tonnage taken into account in the study 

Based on the above data, the global waste deposit is over one million tonnes 

pa in 2015 and will reach 1.7 million t/pa of household waste by 2020. 

 

Managing all of this waste is hard to envisage technically. Today no recycling 

unit in France or Ivory Coast accepts an incoming tonnage of 1 million tonnes. 

13%
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Furthermore, this would mean implementing a complex and expensive 

project, whilst remembering that collection capacity is insufficient to deal 

with the entirety of the deposit. The proposed scenarios therefore aim to deal 

with one third of the quantity of waste, in other words, 300 000 tonnes of 

waste pa, which would be sorted and then recycled. 

 

Initially, the project proposes composting (scenario 1) or methanisation 

(scenario 2) 10% of sorted waste, i.e. 30 000 tonnes of waste pa. Processing 

capacity can be increased later (this point is not considered in this study).  

 

In an effort to be realistic about the implementation of the project, we 

propose analysing the following scenarios: 

 Recyclable and organic matter sorting unit for 300 000 t/pa 

 Phased organic recycling line, with, initially: 

o Scenario 1: Composting platform for 30 000 t/pa, 

o Scenario 2: Methanisation unit for 30 000 t/pa. 

 

If a refined characterisation were to be required, this would involve: 

 Carrying out a finer characterisation (MODECOM type) on waste from 

the various collection sectors of the town, at the entrance to the 

present tip, including the granulometry of waste that we do not have 

today. 

 Clearer understanding of industrial waste so it may be included within 

the project. 
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3. Phase 2: Study of recycling sub-

products 

A sorting-recycling unit allows three sectors of recycling for materials 

extracted from processed household waste to be envisaged: 

- Recycling of recyclable materials: paper, cartons, plastics, ferrous, 

non-ferrous, glass, etc. 

- Agricultural recycling of the previously composted organic part, 

- Energy recycling of the combustible part of household waste. 

3.1. Study of markets for materials 

In Abidjan the organisation of recycling sectors for recyclable materials from 

waste can be sub divided into two inseparable parts: the formal sector and 

the informal sector.  

 

The formal sector pf recyclable materials recovery concentrates its action on 

materials with high added value or sufficient tonnage to justify recycling, this 

market is, as yet, not very developed in Ivory Coast. 

 

The informal sector of waste, much more widespread, is mainly made up of 

individuals, families and unregistered companies, whose activity is outside of 

the legal framework. These structures are huge in scale, both in terms of the 

number of people involved in each link of the chain and the area of action 

involved. 

 

This sector is mainly limited to the recovery of recyclable materials from 

urban tips. Principal among these materials are plastic, glass, cartons and 

ferrous material. 

 

A chain of wholesalers, which may be formal or informal, then buys the 

materials. They set the category of materials to be recovered and their price. 

A first wholesaler buys materials from the pickers then resells them to a 

second wholesaler who has a sorting and processing unit. 
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The table below traces the bibliographical data relating to income generated 

by the sale of recyclable material by informal sorters and sets hypothetical 

income that we have used for economic simulations. 

 

 
Figure 22: Income hypotheses for recyclable materials 

3.2. Study of markets for compost 

3.2.1. Situational analysis for agriculture in Ivory Coast 

3.2.1.1 Economic importance of the agricultural sector 

 

The economy of Ivory Coast relies on agriculture. Its significant natural 

potential: wide availability of fertile, cultivatable soil and in water resources, 

and a favourable client and luxuriant vegetation, have allowed it to exploit a 

varied range of plant production (wood, coffee, cocoa, cotton, rubber trees, 

oil palms, cashew nuts, pineapples, mangoes, papaya, bananas, sugar cane, 

coconuts, yams, cassava, taro, plantain banana, corn, rice, sorghum, fonio, 

peanuts, beans, soya, etc.) and to develop animal and fishery production.  

 

There are two major agricultural sectors: production of planet resources and 

production of animal and fishing resources. 

 

Industrial growing is the motor for social and economic development of Ivory 

Coast, with coffee and cocoa occupying around 60% of the surface area. They 

provide 40% of export income, 70% of agricultural income and around 30% of 

tax revenue. Rubber, the principal export product in 2005, generated 106 

billion FCFAs in export profits.  Cashews earned over 47 billion FCFAs in 2007. 

Recettes - étude de cas 

U. Montréal (1995)

Recettes - étude 

Terrabo - 2010

Recettes - source 

Femal Waste Pickers 

in Côte d'Ivoire

Hypothèses de recettes 

prises en compte pour 

l'étude

Ferreux 100 Fcfa/kg 25 Fcfa/ cuillère 100 Fcfa

Fer/alu 25-350  Fcfa/kg -

Non ferreux - 50-100  Fcfa/kg 100 Fcfa

Bouteilles plastiques 160 Fcfa/kg 160 Fcfa

Plastiques souples 60 Fcfa/kg 60 Fcfa

Matières plastiques - 10-100 Fcfa/kg 1000 Fcfa pour 5 sacs 100 Fcfa

Papier 50 Fcfa/kg 50 Fcfa

Cartons - pas d'infos

Emballages 40 Fcfa/kg 40 Fcfa

Verre 25-100  Fcfa/kg 5 -100 Fca / bouteille 75 Fcfa
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3.2.1.2 Plant resources 

Farms 

The sub-sector of cash or industrial crops 

The rise in the production of coffee, cocoa and rubber is attributed to the use 

of new plant varieties and increased surface areas. For coffee, production 

increased from 140 027 tonnes in 2002/2003 to 170 849 tonnes in 2006/2007 

whilst cocoa beans fell from 1 351 546 tonnes to 1 229 908 tonnes. 

The same applies for this period for other cash crops whose production 

increased by 4.1% for pineapples, 5% for cotton, 6.3% for bananas and 14.7% 

for rubber. But this barely benefits the farmers due to the deterioration in 

exchange terms which has led to a deterioration in their standard of living. 

The sub-sector of subsistence crops 

The subsistence crops sub-sector involves 85% of the active farming 

population, 90% of which are women. Subsistence production, estimated at 

9 000 000 tonnes in 2006, occupies a surface area of 2 448 000 ha. Subsistence 

crops are essentially grown by small farmers, with very low returns. The 

national production of rice only covers 50% of consumption requirements. 

Subsistence production, excluding rice, shows an average progression of 3.8% 

due to extension of surface area used. 

Intensification is almost totally absent and the production system remains 

essentially traditional. In addition to the main subsistence crops are vegetable 

crops, the largest of which are tomatoes, okra, chillies, local aubergines 

(n’drowa), onions, cabbages, potatoes, lettuce and carrots.  

Despite its dynamism and importance in the creation of wealth for small 

producers, the sub-sector of subsistence crops remains undervalued, even 

unknown. This is due to the lack of a specific agricultural policy, difficulties in 

financing and cooperative management and a lack of reliable statistical 

information.  

According to a report from the Ministry of Agriculture, plant resource 

production faces a number of constraints. The main ones are: low agricultural 

productivity of farms, a slump in production, the low purchase price from 

producers, an inequitable distribution of the dividends generated by the 

various sectors, the high costs of agricultural inputs, inadequate management 

of actors, limited access to credit and international markets, particularly for 

the export sector and, finally, the isolation of many production areas.  
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Forest logging 

Logging in Ivory Coast is characterised by: 

- a significant reduction in forestry capital, from 15 million to around 3 

million hectares in under 30 years, together with abusive logging, 

exceeding the natural regeneration rate and reforestation capacity; 

- a reforestation policy orientated towards the use of introduced and/or 

insufficiently numerous species, with a higher growth rate than local 

species, leading to a dramatic change in the floristic composition. 

 

3.2.1.3 Animal resources 

 

Farming is practiced in two main ways: semi-modern farming, by grazing, 

which shows beneficial effects for agriculture through their dung, and 

traditional transhumant farming. A high predominance of ruminants is noted in 

the North and centre of the country and short cycle farming in the south of 

the country.  

The milk sector 

Not widespread, the modern milk sector contributes approximately 15% to 

national production. Extensive, non-travelling or semi-transhumant farming 

provide the remaining 85%.  

 

The meat sector 

The livestock and meat business, whilst poorly structured, remains fairly 

dynamic. 

 

3.2.2. Estimation of organic fertiliser needs 

Degradation in soil fertility is the principal factor in reduced farming yields in 

the west Africa sub-region. Furthermore, small producers have increasing 

difficulty in obtaining mineral fertiliser due to its rising price. 

 

Large scale composting would facilitate access of small producers to organic 

compost at reasonable cost and would contribute to the improvement of 

performance in production systems as well as the socio-economic conditions 

for these producers. 
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According to shops specialising in the sale of chemical fertiliser and farming 

products, there is a lack of compost in Ivory Coast shops. 

 

The Société Africaine de Plantation d’Hévéas, (African Society for Rubber 

Plantations), situated in Abidjan, would also be interested in using this 

compost. This company would agree to carry out a test in a pilot zone of 50ha 

(corresponding to a requirement for 15t of compost /pa – we have no 

information as to how this tonnage was calculated) for the first three years of 

planting to see the savings obtained compared to use of chemical fertilisers.  

 

Horticulturalists and market gardeners say they use a mix of chicken dung and 

wood cuttings. They would be interested in an alternative solution offering 

better yield at lower cost. 

 

In summary, fertiliser needs have never been assessed and this information 

requires a specific study. But, taking into account the size of farming 

activity in the country, there does appear to be a real need.  

 

3.2.3. Potential compost markets 

 

Within the “Project for processing and recycling of abattoir sub-products and 

used water via methanisation and composting”, carried out by SIVIEBO, a 

survey was carried out on the compost sector.  

It appears that there is no compost sector as such, but potential markets do 

exist: 

- farmers 

- horticulturalists and market gardeners  

- households 

 

However, no in depth survey allowing more concrete understanding of real 

needs and available markets has been carried out. 

This seems indispensable prior to setting up a waste processing unit 

producing compost. 
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The sale price of compost foreseen by SIVEBIO in its project finance is 5 000 

FCFA/t of compost. 

In its prospective project, it indicates a price of 13 000 FCFA/t due to the 

nitrogen content in the compost produced of 1.9% according to its 

calculations. To avoid overestimating income by using a theoretical nitrogen 

content, we decided to retain the income of 5 000 FCFA/t. 

 

The project by the EOULEE Group foresaw compost sales at 110 USD/t or 

around 63 400 FCFA/t. 
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3.3. Study of biogas markets 

3.3.1. Reminder of energy context of Ivory Coast 

3.3.1.1 Electricity sector 

Development of institutional framework 

 

The main developments in the Ivory Coast electricity sector are as follows: 

- A single operator from: 1952 – 1990 : Energie Electrique de la Ivory 

Coast (EECI), concessionaire of the public electricity service;  

- State withdrawal from 1990 ; 

- Emergence of the CIE (Compagnie Ivoirienne d’Electricité) in 1990 ; 

- Emergence of independent producers: 

o CIPREL I and CIPREL II, 1994 and 1996 

o AZITO ENERGY, 1998 

- Creation of three state companies in 1998: SOPIE, SOGEPE, ANARE 

The following figure shows the structure of the sector since 1998 

.Figure 23: Structure of the Ivory Coast electricity sector (source: Ministry of 

Mining, Oil and Energy of Ivory Coast) 
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The sector in figures 

The generating section is 1 210 MW installed (approximately 50 % thermal and 

50 % hydroelectricity distributed between 5 thermal power stations and 6 

hydroelectricity plants. 

 

The number of clients in 2007 was distributed in the following manner: 

- Approximately 950 000 clients for low voltage electricity 

- Approximately 2 800 clients for medium voltage electricity. 

 

The rate for access to electricity is around 75% of the total population and 

the level of territory covered of around 30 %. 

 

Rural electrification is an important point for the different governments who 

make access to electricity a priority. 

 

3.3.1.2 Place for renewable energy 

 

The main reasons that the State attaches increasing importance to renewable 

energy are: 

- The surge in oil prices 

- The surge in Ivory Coast natural gas prices, whose rate is index linked 

to that of oil on the international market 

- Impact of oil prices on the price of electricity 

- Revaluation of natural gas reserves 

- Climate change 

 

The main alternatives to fossil energy identified in Ivory Coast are: 

- hydroelectricity 

- solar energy 

- biomass 

 

In respect of the latter, public and private projects have already been 

identified: 

- SOPIE: Study of the recycling of cocoa pods for electricity production 

(co funded by UEMOA and state budget); 
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- CNRA Ivory Coast: Project for sustainable Eloka-té wood coal 

production (co funded by UEMOA and state budget); 

- SITRADE: Production of electricity from urban waste (co-financed 

privately by: SITRADE / BIDC) 

- EOULEE: Production of electricity from the tip in Akouédo; 

- ANADER: Production of electricity from agricultural waste (co-financed 

privately BIDC and private investor). 

- Existing transport networks 

3.3.1.3 Transportation of gas 

 

Currently there is no gas transportation network in Ivory Coast. 

 

Gas sold in the country is practically all made from oil products, by private 

companies, benefitting from occasional state subsidies for this activity. 

Its processing takes place in tanks which can be used directly by users. The 

price of a 12.5kg gas cylinder (B12), generally used in households, is around 

5 000 FCFA. 

 

3.3.1.4 Transportation of electricity 

 

The following maps show the electricity transportation network for the whole 

of Ivory Coast and in the District of Abidjan. 

Figure 24: Map of Ivory Coast electricity transportation network (source: Ministry 

of Mining, Oil and Energy) 
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Figure 25: Map of electrical transportation network for the District of Abidjan 

(source: Ministry of Mining, Oil and Energy) 

 

3.3.2. Potential biogas markets 

Injection of gas into the network 

 

No installation is currently operational for the production of gas from biomass. 
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Private initiatives are being studied, notably the project for processing and 

recycling abattoir sub-products in Port-Bouet via methanisation and 

composting, backed by BIOECO and SIVEBIO.  

The hypothesis of processing biogas in vats has not been discounted and a 

number of clients have been identified. 

 

This technique can be studied, subject to it being applicable to a project for 

processing household waste on a larger scale. If that were the case, there 

would be no regulatory brake. 

 

Moreover, the state wishes to direct subsidies granted for gas production 

towards environmentally friendly production (biomass, etc.) rather than fossil 

energy. 

 

However, given the lack of a transport network and technical uncertainties 

on the possibility of processing this matter in cylinders, recycling of biogas 

by injection seems difficult to put in place. 

 

Production of electricity using biogas 

The recycling of biogas with electricity production is a more relevant 

technique given existing possibilities in terms of transporting this energy.  

There is significant demand, given the poor access and coverage rates in 

the country. 

The uncertainty linked to the lack of regulation of the buyback rate of 

electricity makes it harder to estimate the economic balance of projects. In 

similar projects tariffs are negotiated OTC by different actors. 

 

In the SIVEBIO project, the tariff used in the economic estimates was 200 

FCFA/kWh electricity. We felt it more prudent to use a tariff of kWh closer to 

the buyers’ tariffs of 65 FCFA/kWh. 
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4. Phase 3: Study of scenarios 

4.1. Design principles 

4.1.1. Principle and advantages of a sorting-recovery unit 

As seen above, household waste is made up of: 

- Highly degradable organic matter, 

- Recyclable materials in the form of materials 

Landfill of raw household waste without capturing the biogas produced and 

without managing the leachate produced is a major source of environmental 

pollution. 

A sorting-recovery unit for household waste prior to landfill would aim to bring 

a technical solution, at acceptable cost, to current problems in landfill sites, 

whilst ensuring recycling of waste and a reduction in pollutants by biological 

processing of fermentescible matter contained in HWS. 

 

The proposed process consists of: 

 mechanically separating the different parts of household waste to 

remove  a coarser fraction, rich in recyclable material, a fraction able to 

be recycled biologically and a fraction for landfill, 

 submitting the fraction rich in organic matter and water to aerobic 

(composting) or anaerobic (methanisation) degradation, leading to a quality 

compost and the production of recoverable biogas (in the case of 

methanisation), 
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Figure 26: principle of sorting-recycling unit 

 

 

The main objectives for the sorting-recycling unit project (or PTMB 

Mechanical-biological Pre-processing) are:  

 

 To  minimise nuisance at the moment of landfill by keeping 

the landfill centre only for non-recyclable waste  

 to reduce methane emissions from aerobic degradation of 

fermentescibles matter present in household waste, 

 to reduce to a maximum the quantity of recyclable waste 

dumped in landfill centres while developing job creation, 

 To employ current informal sorters and pickers in the formal 

sector 

 To have a developing, reliable and supple operating tool.  

 Ensure an acceptable processing cost and manage its 

development in the long term, respecting the above objectives. 

 To produce quality compost addressing the needs of local 

farming and other potential non-agricultural users. 

 Phasing of the project and scenarios studied, taking the “pilot” 

aspect of the project into account. 
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As described above, a future sorting-recycling unit is designed for three types 

of recycling: 

- Given the limited investment required, the social component 

(jobs) and environmental component generated, recycling of 

materials via manual and mechanical sorting of recyclable 

materials is the base of the project. The sorting sector is sized for 

the entirety of tonnage processed in the installation at term. 

- Agricultural recycling with production of quality compost is also 

one of the major aims of the project. However, given the 

investment required and the organisation to be implemented in 

terms of markets, it is proposed that the project be phased in two 

parts, only processing 30 000 t/pa of the organic fraction initially. 

This organic recycling is envisaged under two scenarios: 

 Scenario 1 : composting 

 Scenario 2 : methanisation 

 

Summary of scenarios studied 

Baseline Scenario: 

landfill 

Scenario 1 :                             

sorting-composting 

Scenario 2 :                          

sorting- Methanisation 

Landfill : 300 000 t Sorting: 300 000 tonnes 

Composting : 30 000 t 

Sorting: 300 000 t 

Methanisation : 30 000 t 
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4.2. Description and justification for principal technical 

choices 

4.2.1. Arrival and checking of waste 

 

At the entrance of the Akouédo tip there is an incoming waste arrival area 

including a system of weighing and checking. Each vehicle is weighed and 

controlled. Depending on nature and origin, waste is then directed: 

- Either directly to the landfill (bulky items, rubble, tonnage not 

processed by the SRU, etc.) 

- Or to the sorting-recycling unit (SRU) (300 000 tonnes/pa). 

 

4.2.2. Receipt and storage of waste in the SRU 

 

Waste is discharged in a zone and stored before processing. Given the 

high humidity of household waste, it will be necessary to foresee a system of 

liquid recovery at the reception area. Leachate will be collected 

gravitationally via a slope in the reception area, then stored in a storage vat 

before being used in composting or processed in the dedicated processing unit 

planned at the tip.  

 

Figure 27: Principle of an unloading dock 

 

 
Example of an unloading dock 
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Photo 1: Loading a feed hopper 

 

 

4.2.3. The sorting line 

 

The sorting line allows separation of household waste in 3 flows: 

 

- Two coarse fractions directed towards manual sorting lines, 

- One finer fraction directed towards the composting or methanisation 

section.  

 
The principle of the sorting line is given below. We used feedback from an 
existing unit as a guide. 
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Figure 28: Principle of a sorting line 
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4.2.3.1 Separation by size 

 

Separation of HWS by size will be carried out by trommels. This equipment 

enables fractions to be separated into the following sizes: 

 Fraction 0/80 or 0/100 mm (the mesh should be confirmed by carrying 

out a characterisation of waste size) rich in organic matter which will 

be sent for biological processing. In several installations in France and 

other African countries (Morocco) it is this fine fraction (0/80 or 0/ 100 

mm) of household waste which is richest in OM. We use a baseline of a 

proportion of 60% putrescibles in this fraction. 

 Intermediate fraction 80-100/150 mm where a large quantity of 

recyclables are found (bottles, paper, etc.). 

 Fraction >150 mm where there are also a large quantity of recyclables 

(bottles, paper, etc.). 

 

This type of equipment has the following advantages: 

- It is robust and suitable for processing household waste. 

- It has been tested successfully on all sorting-recycling units in Europe 

and North Africa (Morocco for the sorting section). Equipment used and 

the design of the project should still take into account the high 

humidity (source of very corrosive leachate which must be collected) 

of Ivory Coast waste. The high quantity of organic and fine matter is an 

advantage for an organic recycling project. 

- Its maintenance and cleaning is relatively straightforward. 

- It is very efficient at separation. 

- It is very flexible. The meshes are adjustable. It is therefore possible 

to change mesh in order to send a higher organic fraction for 

fermentation or to purify the flows passing to the sorting tables. 

- It ensures bag opening with knives positioned in the first part of the 

equipment. 
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With installations operating 6 days per week in 2 7-hour shifts, 1 trommel with 

a rate of 35 t/h, enables processing of almost 500 t/day; or around 3 000  

t/week or 150 000 t/year. 

 

Photo 2: Example of the sorting line in Oum Azza (Rabat, TEODEM, MOROCCO) 

 

 

Photo 3: Interior of a trommel 

 

4.2.3.2 Capture of recyclable materials 

 

Size separation of incoming waste enables manual sorting of recyclables on 

the largest fraction, where cartons, plastic bottles and other recyclables are 

found. 

 

A sorting line provides decent working conditions and allows the inclusion of 

informal sorters in the installation. 
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Photo 4: example of manual sorting tables 

 

 

The number of sorters needed and the sorting performances will depend on 

the level of sorting required, table speed and instructions given, imposed 

speeds and duration of shifts and number of working days (2 full shifts of 7 

hours or 3 shifts of 5 hours). One of the goals of the sorting-recycling line 

being social integration, an installation of 3 manual sorting tables, allows 

employment of 50 to 100 people and captures between 5 and 8 % of 

recyclables in incoming waste (i.e. at least 7 500 t/pa of waste recycled in 

material form based on 150 000 t/pa of household waste sorted). 

 

4.2.4. Processing of recyclable materials 

 

Depending on the recycling sectors used (unknown at this point), recyclable 

materials may be processed in bales using a baling press. This technical 

solution allows: 

 optimised storage on site,  

 reduced transport costs, 

 negotiation of best resale prices from wholesalers,  
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However, it requires the purchase of a relatively expensive machine and leads 

to operating constraints (consumables, electricity consumption).  

This equipment is not, therefore planned, at the start of the project. 

 

Photo 5: bale press (cartons) 

 

 

Photo 6: Storage of plastic bales 

 

 

4.2.5. Biological processing  

The 0/80 mm fraction extracted from household waste is essentially composed 

of organic fermentescible material. It is therefore sent to the biological 

processing module. 

 

This biological processing module has two stages: 

- an initial fermentation phase during which the degradation phase of 

organic matter occurs,  
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- a second maturation phase, which ensures the transformation of 

compost into humus. 

 

Figure 29: biological processing module principle 

 

 

FERMENTATION  

MATURATION 
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4.2.5.1 The fermentation stage 

 

The 0/80 mm fraction undergoes an initial fermentation phase with the goal 

of: 

 Degrading organic matter, 

 Stabilising organic waste (so that they do not develop), 

 Reducing quantity of final waste, 

 Producing a recoverable organic fertiliser, compliant with NFU 44051 

and users’ needs. 

 

Two cases can be envisaged: 

 

- Fermentation is carried out in the presence of air: this is called 

composting. Aerobic micro-organisms ensure degradation of organic 

material. The energy needed for the reaction comes from biological 

oxidation of the carbon contained in the waste: part of this is used for 

the metabolism of the micro-organisms and excess heat is lost as water 

vapour.  

 

- Fermentation is carried out in an enclosed space, without air, in a 

digester, this is called methanisation. Anaerobic micro-organisms 

ensure the degradation phase of organic matter. The methanisation 

stage provides digestate and biogas (with a high CH4 content). 

 

 

In both cases, pathogens, parasites and weed seeds are destroyed by the high 

temperatures. 

 

Whether by composting or methanisation, this phase lasts a minimum of 3 

weeks (more for composting if fermentation occurs in a windrow). This 

time is necessary to guarantee proper drying and stabilisation of the product. 

 

SCENARIO 1: Composting:  

 

The 0/80 mm fraction is stored in a windrow indoors on a concrete base.  
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To avoid too large an unwanted water content through rainfall, it is 

recommended to cover the fermentation platforms, or sometimes just the 

windrows. The problem of humidity also affects the very composition of 

household waste, its average humidity being over 50%. Temperature increases 

during the degradation process occur after a period of latency, when this 

humidity is evacuated. The rise in temperature occurs after one or two days 

of leachate run-off. These liquids must be processed to avoid their spread into 

nature. 

 

Example of a fermentation installation  

 

 

Photo 7: Project Africompost operated by ENPRO in TOGO (capacity 4 000 t/pa) 

 

Photo 8: A more industrial installation in Poland 
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Photo 9: Piles in fermentation and control of temperature and humidity 

(composting platform in DSCHANG, source WOP Afriqua May 2014) 
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SCENARIO 2: Methanisation  

 

There are two types of digestion depending on how the waste is introduced: 

 

 continuous: the digester is fed permanently by a volume of organic 

matter and, in parallel, the same amount exits. Biogas production is 

therefore constant. Stirring avoids sedimentation of matter and 

formation of a crust on the surface which prevents proper degassing. 

The stirring system depends on the type of organic matter used. It is 

most often mechanical: with a propeller or blades, fixed or mobile, but 

it can also be pneumatic by injection of biogas or hydraulic with a 

recirculation circuit for the digestate. Furthermore, stirring may be 

horizontal, vertical or oblique. 

 discontinuous: the digester is loaded with organic matter for the 

duration required for digestion of the matter. Biogas production is not 

constant. In this case, several digesters should be filled in parallel to 

obtain constant production. 

 

Two types of methanisation can be distinguished depending on the level of dry 

matter in the substrates in the digester: 

 methanisation by wet processing (~up to 12% of dry matter in the 

digester) specifically adapted to process slurry, sewage sludge or liquid 

fats. 

 methanisation by dry processing (> 25 - 40 % dry matter in incoming 

substrates) adapted to the solid character of household waste or 

manure. 

 

Methanisation by discontinuous dry processing appears to us to be the most 

suitable for the range of deposits and the development of the project. It also 

allows  slightly easier operation than the other procedures.  

 

This type of methanisation procedure works by separating the microbiological 

degradation process into two phases. 

- In the first stage (hydrolysis), organic components are extracted from 

the substrate matrix and transformed into organic acids and other 

water-soluble degradation products.  
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- The watery solution obtained (hydrolysate), organically charged, is 

injected into the second stage, methanisation, which preferably occurs 

in tanks with packing. A high methane potential is constantly available 

thanks to the immobilisation of methanogenic bacteria on the packing 

surface. Short residence times of hydrolysate can be obtained at this 

stage, enabling control of biogas production. Relative conditions 

(temperature, pH, etc.) are regulated separately and optimised in both 

stages of the process. 

 

The following diagram shows the principle of methanisation in tunnels: 

 

Figure 30: Diagram of the principle of “garage” methanisation « garage » (in 

tunnels) 

 

 

Figure 31: Principle of operation of a garage type digester 

 

Each digester is equipped with: 
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 Front gutter for liquid recovery. 

 Biomass water spray bars. Watering is carried out with the recovered 

liquid (percolate). Before watering, the percolate is heated to optimise 

degradation of the OM using energy recovered on site. Watering is 

carried out using an automatic programme. 

 Opening for biogas capture. The pressure produced by the biogas is 

sufficient to drive it to the gas motor. 

 CO2 injection system. 

 Horizontal opening watertight door, via two roof mounted cylinders. In 

the event of power cuts, the cylinders block to ensure safety of 

personnel (the door does not close). Water tightness is via an inflatable 

seal (air chamber principle). 

 Heating the material: plastic pipes installed in the base and concrete 

walls allow the circulation of water and antifreeze heated to 40°c 

using energy recovered on site (temperature on exit from circuit 

30°C). Temperature regulation is via measurement of temperature of 

the recovered biogas.  

Heating allows the pile to remain at 37-38°, optimum for methane 

production.  

The digester base is slightly sloped to allow liquid run-off. 

  

The digester concrete must be gas tight (level of gas tightness for a type of 

cement: w/z ≤ 0.50) and must be resistant to acid pH of 4.5. 

  

The unit also includes a percolate tank in reinforced concrete with an internal 

covering of a layer of epoxy resin and is heated like the digesters. The tanks 

are sized to provide buffer storage of percolate. A lateral door allows control 

and maintenance.  

 

References: Numerous references of this type of process exist in Europe and 

especially in Germany. To our knowledge there is no installation for such 

quantities of household waste in Africa.  

Examples: BAL, Gicon, Bekon, Eggersmann processes. 
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Installations of various sizes (10 000 à 90 000 t/pa) exist in Munich, Erfurt 

(Germany), Vancouver (Canada), Brametot (France). 

 

Garages are filled using a loader. 

 

 

Photo 10: Loading a digester 

 

Once the substrates are loaded into the digester, the doors are closed and 

made airtight with a system of inflatable seals, CO2 from motor combustion is 

injected into the free part of the digester to push out oxygen and avoid an 

explosive atmosphere during the operation. 
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Photo 11: Internal views of the digester tunnel empty and full 

 

Methanisation takes 4 weeks. 

 

For about the first two days, the biogas (insufficiently rich in CH4) is sent to 

the flare. When the methane content is sufficient, the biogas is sent to the 

gas motor, for recycling in cogeneration.  

 

During the digestion phase, the percolate is drained and recirculated after 

heating by and exchanger (cooling the motor). 

 

The percolate is sent to a buffer tank and can be stored to dampen the 

digester in deficit periods, or used for composting or refined. 

 

Two hours before opening the door, CO2 is injected again to “inert” the 

digester (methane is expelled to avoid explosion when the door is opened). 

CO2 also enables the diffusion of odours on opening to be limited. Once the 

level of methane is low enough, the door is opened 10° and the digester 

depressurises.  
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The biogas produced is sent to the recycling installation (cogeneration, 

injection). 

 

At the end of the methanisation process, the dry fraction (digestate) is 

extremely humid (around 60%). It is sent for a drying/maturation stage. 

 

To process 30 000 t/pa of organic fraction extracted from household waste 

requires 8 boxes of 900 m3 approximately (4 m high max x 30 m long x 7 m 

wide). 

4.2.5.2 Maturation stage 

 

At the end of the fermentation stage the characteristics of the residual 

organic matter must be modified to give it properties close to that of humus. 

That is the goal of the second stage of processing: maturation of the product.  

 

To reduce investment costs, and subject to availability of the necessary 

space, the maturation stage will be carried out in windrows on external 

maturation platforms. 

 

The maturation stage lasts 6 weeks and regular turning is required to allow 

the piles to be aerated; 

 

Figure 32: Example of organisation of maturation in windrows. 
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Photo 12: Example of maturation area in windrow 

 

Number of windrows required = 6 i.e. 2 304 m² 

4.2.6. Refining 

After maturation, the product is sent to the refining chain using a loader. 

 

Refining is the action of cleaning compost of impurities which escaped initial 

sorting. These impurities are elements of small size and/or of a shape that has 

allowed them to resist the various levels of the preparation and sorting chain. 

 

Refinery may be carried out at the end of fermentation or maturation. We 

propose carrying out this step after maturation so as: 

 To reduce the operating time of handling machines 

 To optimise compost production 

 To avoid adding structurant which would be necessary in the cost of 

post fermentation refining.  

 

The material leaving maturation is sent to a refining trammel allowing 

separation: 

 Of a large fraction, considered to be refuse and sent to landfill,  

 A fine fraction, principally composed of compost. 

 

To guarantee the quality of the compost, we have planned additional 

mechanical separation on the fine fraction in order to remove any impurities 

still present (heavy elements, plastics) composed of a ballistic belt and 

trampoline mesh. 

 

 

Dimensions andains

L Longueur de l'andain (base) 32,00                  m

l Longueur andain( haut) 25,00                  m

B Largeur andain (base) 12,00                  m

b Largeur andain (haut) 5,00                    m

H Hauteur de l'andain 3,50                    m

B1 Base in angle 3,50                    m

X Angle produit 45,00                  °

Y Hypotenuse 45,00                  m

Volume andain 976,50               m3

ANDAINS

B

b

H

B1

X

Y
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Photo 13: interior of trampoline mesh 

 

 

Photo 14: Compost after refining to 10mm 

 

 

4.2.7. Compost storage 

Compost storage depends on potential users and any constraints that arise 

from them. 

 

The duration of compost storage can be a variable for adjustment depending 

on the total surface area of the project. It will, nevertheless, be necessary to 

maintain a minimum storage of 2 months. 

 

4.2.8. Confinement and deodorisation level 

A confinement system is planned. 
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4.3. Material balance and recycling rates 

Of 300 000 t incoming to the SRU, it has been decided that initially only 

30 000 t will be processed biologically. This tonnage is destined to increase in 

the future. After extraction of recyclables, the low tonnage retained for 

biological processing means that 83% of incoming waste will be sent to 

landfill. 

 

 

Figure 33: Material balance of the sorting-recycling installation 

 

The installation of the sorting-recycling unit allows extraction of 20 745 t of 

recyclable material pa. 

 

We now detail the material balance of the composting and methanisation 

scenarios. To estimate tonnages obtained for each section, we have used 

existing units whose incoming tonnage processed is similar to the proposed 

scenarios.  

 

4.3.1. Composting scenario 

Of the incoming 30 000 t in composting, 88 % is recycled because the incoming 

materials are degraded or evaporated. These theoretical returns come from 

feedback from other units.  
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Figure 34: Material balance for composting 

 

4.3.2. Methanisation scenario 

Of the incoming 30 000 t in methanisation to which the 7 500 t of water 

needed for the process, 87 % is recycled as the unit allows production of 9 729 

t of compost, 4 221 t of biogas and 18 639 t are degraded or evaporated. 

 

 

Figure 35: Material balance for methanisation 
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4.4.  Social impact 

 

The creation of a sorting-recycling unit via composting or methanisation will 

create many jobs: 

 

- Direct employment: sorting of recyclable materials on the sorting line, 

handling incoming waste flow, digestate, compost, servicing and 

maintenance, etc. 

 

- Indirect employment: recycling of compost (transport, spreading, 

marketing, etc.), recycling biogas etc. 

 

The implementation of a manual sorting line also enables a great 

improvement in the working conditions of informal sorters currently working 

at the tip or in the street. 

 Scenario 1:                             

sorting -composting 

Scenario 2:                          

sorting- Methanisation 

 

Direct jobs created 

 

105 people: 

1 site manager 

1 administrator 

1 production manager 

1 maintenance manager 

6 shift managers 

3 Electro- mechanics 

80 sorters 

12 Loader drivers 

112 people: 

1 site manager 

1 administrator 

1 production manager 

1 maintenance manager 

6 shift managers 

6 Electro- mechanics 

80 sorters 

16 Loader drivers 
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4.5. Site location(s) 

 

At this stage no property has been selected for future organic recycling 

projects to be located.  

 

Given the scarcity of available property, the necessary minimisation of breaks 

in loading flow and the distance to evacuate the refuse generated, we 

propose installation of units in existing tip sites, or those to be built, namely: 

 

- The municipal tip in Akouédo, east of Abidjan 

- The municipal tip in Kossihouen, north-west of Abidjan, currently 

under construction, completion due by the end of 2015. 

- The municipal tip in Atiékoi, north east of Abidjan, whose 

completion date we do not know.  

 

 

 

We have used the hypothesis of installing the waste recycling unit in Akouédo. 

 

Below are the advantages and disadvantages of installing the unit at the two 

other sites identified.  
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Advantages of installing the project close to 

one of the two new sites compared to 

installing it close to Akouédo 

Disadvantages of installing the project close 

to one of the two new sites compared to 

installing it close to Akouédo 

- Tips are still under construction or works 

barely started, so installation would be easier. 

- In the future, the advantage of locating the 

project in a new tip is to retain a refuse outlet 

next to the recycling unit. In the case of 

Akouédo, if the tip closes, refuse will have to 

travel many kilometres. 

- Longer distance for collector lorries, thus 

increased time, cost and GHG emissions. 

- Given the goal of recruiting current collectors 

working at Akouédo, the site would be hard to 

access due to the distance and they would 

therefore prefer to stay at the tip in Akouédo. 

- Tips are currently projects, one should open 

end 2015 and the other at an unknown date. 

For the moment it is not certain either will 

ever be completed. 
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4.6. Size of the installation 

 

Based on similar tonnage managed by other waste processing centres, the 

total size of the installation is set out below: 

Table 1: property size required 

Installations 
Scenario 1  

composting 

Scenario 2  

methanisation 

Add methanisation [30 000 m²; 34 000 m²] [30 000 m²; 34 000 m²] 

Add methanisation - ≈ [2 000 m²; 3 000 m²] 

 

STU size 

 

[30 000 m²; 34 000 m²] 

 

[32 000 m²; 37 000 m²] 

 

When estimating the size of the methanisation scenario, we estimate that the 

area required would be larger due to the additional space taken by the 

methanisation corridor (650 m2) and the methanisation tunnels (1 900 m2). 

The methanisation scenario would be between 2 000 m2 and 3 000 m2 larger. 

 

The size of property required for the project varies between 30 000 m² 

and 34 000 m² for composting and between 32 000 m² and 37 000 m² for 

methanisation. These are maximum sizes and could be reduced, as applicable, 

if necessary. 

 

4.6.1. Detail of size 

Proposal of an installation plan for scenario 1: Composting whose total size 

would be around 30 000 m² excluding roadways. 
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Figure 36: Proposal of installation plan for composting, without roadways. 

 

Proposal of an installation plan for scenario 2: Methanisation whose total size 

would be around 33 000 m² excluding roadways 

 

Figure 37: Proposal of installation plan for methanisation, without roadways. 

 

120 mètres

250 mètres

Stockages refus, locaux techniques, 

traitement de l'air

≈ 4 000 m2

≈ 15 000 m2

≈ 5 000 m2

Annexes

Tri OMR

OMR Maturation

Affinage

≈ 4 000 m2 ≈ 2 000 m2 Stockage du compost

Réception Stockage Fermentation

120 mètres

275 mètres

Réception Stockage Tri OMR Fermentation

OMR Maturation

Stockages refus, locaux techniques, 

traitement de l'air

≈ 4 000 m2

≈ 15 000 m2

≈ 5 000 m2 ≈ 3 000 m2

≈ 4 000 m2 ≈ 2 000 m2 Stockage du compost

Annexes Méthanisation

Affinage



89 
 

 

Figure 38: Map of tip at Akouédo and of the installation with roadways 
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4.7. Minimisation of environmental impacts  

 

From an environmental point of view, by assuring the material recycling of 

recyclables contained in household waste, agricultural recycling of compost 

and energy recycling of biogas (for methanisation), the creation of this unit 

enables optimum recycling rates of between 18 and 51 % 1 of waste entering 

the site depending on the scenario studied (and phasing). 

 

This sorting-recycling unit also enables considerable reduction of impacts and 

nuisance related to waste landfills by: 

- minimising flying waste,  

- reducing leachate produced and its concentration,  

- reducing biogas produced on the tip and well as  

- minimising odour nuisance linked to landfill of raw waste.  

 

This impact is particularly significant once the project is completely finished 

(composting or methanisation of all mechanically extracted organic flow.) 

 

 

                                            
 
1 7 % of material recycling, 11 to 44 % organic recycling (of 100 t entering composting, 
10 to 12 t of refuse extracted. cf. paragraph 3.3.1 
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4.8. Institutional organisation 

There are several organisational possibilities for the two scenarios. In the 

diagram below we summarise the possibilities depending on the financing of 

the installations. 

 

 

Figure 39 : Possible organisation for the two scenarios studied 

 

As indicated above, the contract between the Ivory Coast state and WISE 

Solutions foresees the creation of organic waste recycling sites. This project 

could be included in that contract. However, we are not sure today when the 

contract with this project with WISE Solutions will commence (the start date 

has not been officially announced). 

Property of the collectivity at the end  
of the contract Property of the collectivity at the end  

of the contract
 

Project 100 % 
private 
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In the event that it cannot be included in the contract with WISE Solutions and 

managed by the American company, there are several organisational 

solutions: 

 Launch of a public tender process by ANASUR for building and 

operation of the recycling unit. The project would therefore be 

entirely financed by the collectivity; 

 Launch of a public private partnership or a PPP concession for building 

and operation of the recycling unit. The project would be financed 

wholly or partly by a private company. In France, a public private 

partnership is an arrangement best suited to higher cost projects (of 

several hundred million euros) and is thus rare in waste management 

which favours PPP concessions for incinerators and larger factories. 

Due to the lower estimated investment (around 10 million euros), the 

project seems best suited to a PPP. 

 

In either case, an agreement for processing part of household waste should be 

provided for, between the contract-holder or private company responsible for 

the works and WISE Solutions. 

 

4.9. Project schedule 

4.9.1. Completion schedule 

 
The completion schedule on the previous page is proposed. 

 

Timescales for administrative procedures have been verified with ANASUR. 

These are between 4 and 5 months.  

 

The works phase lasts 1 year and 3 months. We have estimated commissioning 

of the unit over 6 months (based on feedback from methanisation projects in 

Europe).  

 
 

4.9.2. Addressing tonnage on the recycling unit 

 

In the case of both scenarios, the tonnage composted will only be 30 000 t/pa, 

or 20% of the sorted fraction. 
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It may be possible to compost the whole of the sorted fraction after a year 

and a half of service. 
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Figure 40: Provisional schedule for completion of the project 
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4.10. Economic approach 

4.10.1. Introduction 

The economic approach presented in the following chapters is centred only 

on a unit for sorting-recycling and does not take into account the impact 

on the landfill centre. 

 

The financial impact on the increased lifetime of the landfill site or 

limitation of investments and operating costs linked to the reduction in 

landfilled quantities is not taken into account in the different scenarios but 

should be kept in mind for decision-making. 

 

4.10.2. Investments 

Process and civil engineering investments have been estimated based on other 

projects of this size underway in Africa. 

 

The costing process was carried out taking into account: 

 Usual European equipment prices, given that most equipment will be 

imported. 

 A % of supply price for transport from Europe and import duties and 

taxes. 

 A % of supply price for studies (7%), electricity (12%), assembly and 

industrial commissioning of the unit (15%). 

 A section for various expenses. 

 

At this stage of the feasibility study, these investments should be 

considered to have a precision of +/- 15%. 
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As a reminder, the scenarios studied are: 

 Scenario 1: Reception area where HWS are prepared for: 

 processing of all tonnage on the preparation line, i.e. 300 000 

t/pa. 

 Processing 20% of the 0/80 fraction by composting 

i.e.30 000t/pa. 

 Scenario 2: Reception area where HWS are prepared for: 

 processing of all tonnage on the preparation line, i.e. 300 000 

t/pa. 

 Processing 20% of the 0/80 fraction by methanisation 

i.e.30 000t/pa. 

 

Investments for the scenarios are summarised in the table below. The detail 

of amounts of investments is given in Appendices 2 and 3.  

There is uncertainty regarding the level of investment for methanisation 

tunnels in scenario 2: when consulting constructors, none could give us prices 

for Ivory Coast for this service. 

 

Table 2: investment summary 

 

Additional studies: Amounts needed for the studies required should be added 

to these figures (assistance to owner or project manager, soil studies, 

technical controller, etc.) an amount generally equivalent to 12% of 

investments. 

Montant FcfaHT Montant €HT Montant FcfaHT Montant €HT

1/ Génie civil 814 043 000 Fcfa 1 241 000 €   1 437 071 000 Fcfa 2 191 000 €     

% par rapport à l'investissement total projet 17% 18%

2/ VRD 721 553 000 Fcfa 1 100 000 €   721 553 000 Fcfa 1 100 000 €     

% par rapport à l'investissement total projet 15% 9%

3/ Process

3.1 Tri préparation OMR 1 326 345 000 Fcfa 2 022 000 €   1 326 214 000 Fcfa 2 022 000 €     

3.2 Traitement biologique 403 414 000 Fcfa 615 000 €      403 348 000 Fcfa 615 000 €        

3.3 Méthanisation 1 574 297 000 Fcfa 2 400 000 €   1 574 297 000 Fcfa 2 400 000 €     

3.4 etudes,transport, elec, montage 968 849 000 Fcfa 1 477 000 €   1 850 161 000 Fcfa 2 821 000 €     

% par rapport à l'investissement total projet 57% 63%

4 234 203 000 Fcfa 6 455 000 € 7 312 644 000 Fcfa 11 148 000 € 

508 367 000 Fcfa 775 000 €      877 517 000 Fcfa 1 338 000 €     

% par rapport à l'investissement total projet 11% 11%

4 742 570 000 Fcfa  7 230 000 € 8 190 161 000 Fcfa 12 486 000 € Total projet

Scénario 1

CompostageRécapitulatif investissements 

Scénario 2

Méthanisation

Total investissement

Etudes connexes ( MOE, CT ..)
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4.10.3. Operating review 

Operating charges depend on the hypothesis of sizing set out above (number 

of staff, electricity consumption, machine investments, civil engineering, 

etc.). 

 

The hypotheses used are: 

 Average salary for sorters equal to Ivory Coast minimum wage of 60 000 

FCFA/month 

 Electricity consumption based on high tension long use tariffs including 

the following elements: 

 

Figure 41: Long use high tension electricity tariffs - Source Anaré (National 

Electricity Regulator) 

 

 Water consumption is calculated on the industrial tariff (> 300 m3 pa) 

of 532 FCFA/m3. 

 Gasoline price used 580 FCFA/l 

 Maintenance and ESM calculated using a percentage obtained from 

feedback from other African factories, such as Morocco (1% for the 

building, 3% for the process). 

 

For income, we used data obtained from our interviews carried out when 

assessing the product markets and feedback from current projects. It takes 

the following into account: 

 Sale of compost at 5 000 FCFA/t 

 Sale of recyclables at: 

o 100 FCFA/kg for iron and non-ferrous 

o 160 FCFA/kg for plastic bottles 

o 60 FCFA/kg for supple plastic  

o 50 FCFA/kg for paper 

 Sale of biogas for the methanisation scenario at 65 FCFA/kWh 
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This review also takes into account refuse management processed on the site 

in Akéoudo and the current processing costs of 6 000 FCFA/t. 

 

The operating review for composting is: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dépenses

1/ Dépenses

1.1 Personnel 5%

1.2.Consommables 17%

1.3.entretien GER 3%

1.4. Divers 7%

1.5.Amortissements 15%

1.6. Evacuation 52%

sous-total 9 700 Fcfa/t 14,8 €/t

2/Recettes

3 600 Fcfa/t 5,5 €/t

% de gain sur le sous total 37%

Bilan 6 100 Fcfa/t 9,2 €/t

30 000 t

Bilan d'exploitation

Scénario 1 - Compostage

Abidjan

300 000 t
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The operating review for methanisation is: 

 

The detail of calculations for the operating reviews is given in the tables in 
Appendix 2 and 3 and shows the amount for each section. 

4%

15%

9%

8%

22%

42%

12 000 Fcfa/t 18,3 €/t

5 000 Fcfa/t 7,6 €/t

46%

7 000 Fcfa/t 10,7 €/t

Dépenses 30 000 t

1/ Dépenses

1.1. Personnel

1.2. Consommables

1.3. Entretien GER

sous-total

2/Recettes

Bilan d'exploitation

Scénario 2 - Méthanisation

Abidjan

300 000 t

1.5. Amortissements

1.6. Evacuation

1.4. Divers

% de gain sur le sous total

Bilan
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5. Impact on short-lived climate 

pollutants 

 

5.1. Reduction of impacts 

 

Landfill sites are the third highest source of anthropic methane emissions in 

the world, and open air burning of waste emits black carbon and other 

pollutants, including dioxins, which are a significant health risk. Partners of 

the Coalition for the Climate and Pure Air (CCAC in French) encourage 

municipal administrations and governments to reduce short lived climate 

pollutants in the solid municipal waste sector, supplying a full range of 

resources for towns, including technical assistance, information exchanges, 

networking and training. 

 

We have used two methods for calculating the impact of these scenarios on 

GHG emissions to understand these processing possibilities under two different 

approaches. 

 

These calculations were carried out on 30 000t going to biological 

processing, since, as observed above, the scenarios only include 30 000 t 

of extracted tonnages in composting and methanisation initially. 

  

We consider the benefits only for 30 000 t in this study, which will enable 

the benefit in increasing the tonnage in the future to be assessed. 

 

5.2. The ADEME method 

 

5.2.1. Principle  

For the ADEME method, we used DIGES software used for methanisation units.  

This calculator is a decision-making aid, intended for agents of regional ADEME 

delegations to assist them to better understand the GHG balance effect of 
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digestion and anaerobic co-generation projects, existing or emerging in their 

region.  

 

The challenges in terms of GHG of these projects are related to the method of 

processing substrates, on one hand, and energy substitution on the other.  
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The “Greenhouse Gas” review of methanisation installation is calculated as 

follows: 

 

 

Quantity of GHG emitted in tonnes of CO2 for the sector anaerobic 

digestion  
 

 

 

 Quantity of GHG emitted in tonnes of CO2 by transports related to supply to 

the installation of anaerobic digestion 
 

 

 

 Quantity of GHG avoided in tonnes of CO2 for baseline processing  
 

 

 

 Quantity of GHG emitted in tonnes of CO2 by transport related to baseline 

processing 
 

 

 

 Quantity of GHG avoided in tonnes of CO2 for energy substitution  
 

 

 

 Quantity of GHG avoided in tonnes of CO2 for savings in mineral fertiliser 

linked to fertilising power of digestate for the section of anaerobic digestion  

 
 

 

 

Net emissions, in tonnes of CO2  
 

 

This approach applies to methanisation. For this study, we wished to also 

apply it to composting: 

 

 

Quantity of GHG emitted in tonnes of CO2 for the sector of composting 
 

 

 

 Quantity of GHG emitted in tonnes of CO2 by transports related to supply to 

the installation of composting 
 

 

 

 Quantity of GHG avoided in tonnes of CO2 for baseline processing 
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 Quantity of GHG emitted in tonnes of CO2 by transport related to baseline 

processing 
 

 

 

 Quantity of GHG avoided in tonnes of CO2 for mineral savings linked 

fertilising power of compost  
 

 

 

Net emissions, in tonnes of CO2  
 

 

Note: we have not taken into account emissions related to the transport of 

sub-products as these are relatively low. 

 

5.2.2. Hypotheses taken into account 

5.2.2.1 Case of methanisation 

 

This ADEME method uses data from French methanisation projects for 

installations able to accept several substrates from collectivities and farmers.  

 

We considered that the 0/80 mm methanisation and composting entry fraction 

had the same characteristics as “household bio-waste”. Feedback on 

household bio-waste composition indicate a non-synthetic organic matter level 

(i.e. natural organic matter of animal or plant origin) of 75-80%. This is similar 

to the estimated composition of the 80/100mm fraction of 80-85 % non-

synthetic organic matter. 

  

Therefore, the hypotheses used are the following: 

 Methanogenic potential: 100 m3
CH4/t MB 

 Initial Nitrogen content in waste: 6 kg/tMB 

 Emissions factors used: 

o Emission factor of CH4 post digestion : 2% of methanogenic 

potential 

o Emission factor of N spreading: 0.2 % of initial nitrogen content 
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o Emission factor of CH4 spreading: 0.03% of methanogenic 

potential 

 

The method also takes into account the transportation of materials to the 

processing site. For this we used the following hypotheses: 

 Distance from town centre to processing site: 15 km (assuming site 

built on tip in Akouédo) 

 Average load of lorry carrying waste: 10 t average (source ANASUR) as 

transport is by packer truck.  

 CO2 per km emission factor for a packer truck with average load of 

10t: 958 gCO2/km 

 

As seen in the results, the transport factor has a low impact on emissions 

calculations. 

 

For baseline processing, i.e. if the 30 000 t went to the tip, the software gives 

the following hypotheses: 

 CH4 emission factor of household bio-waste in storage centre: 4.20% 

methanogenic potential 

The ADEME method is based on the principle that figures concern a Non-

Dangerous Storage Installation where all biogas is captured. 

 

Starting with the emission factors of a storage site using the data of carbon 

base for a site with low biogas capture, we obtain higher level results of CO2e 

for the landfill site (see results below), which we feel more realistic in the 

case of the tip in Akouédo. 

 

In the carbon base, CH4 emissions of waste in storage centres are given using 

the following formula: 

ECH4 = M * T1 * T2 * T3 * (1-T4) * (1-T5) 

For each type of waste there are the following characteristic levels: 

 T1: % (in weight) of biodegradable C  

 T2: Methanisation level of biodegradable C 

 T3: Level of CH4 in the gas 

 T4: Oxidation level 

 T5: Average capture rate (characteristic of storage centre, in our case  

= 0) 
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The hypotheses are for the carbon base. We simply modified the capture 

level to 0%. 

Type of waste T1 T2 T3 T4 T5 

Household waste 13% 30% 50% 10% 0% 

 

This gives a CH4 emission factor for the tip of 17.5 kgCH4/t waste. 

We carried out two simulations using the ADEME method on the baseline 

processing with, in one case, the emission factor given in the DIGES software 

and in the other the emission factor of 17.5 kgCH4/t waste. 

 

For energy substitution, we propose recycling of electricity produced by the 

biogas as follows: 

 Recycling all electricity (most likely scenario) with motor yield of 0.3 

and losses of 5% biogas produced in flaring. 

 20% of electricity produced used for the methanisation process 

 80% of electricity produced sold externally 

Electricity sold would replace electricity produced in Ivory Coast which has a 

national average CO2 emission ratio of 670 kCO2e/kWh (Source National 

Environment Agency). 

 

For the economy linked to savings in mineral fertiliser, the ADEME method 

takes a default emission factor of 4.07kCO2e/kg of ammonium nitrate 

produced. 

 

5.2.2.2 Case of composting 

As stipulated above, we modified this method to include installations for 

composting only.  

 Emission factor of CH4 during composting phase of the 0/80 mm 

fraction of 0.0267 tCO2e/t waste (value from ADEME carbon base) 

 Emission factor of NO2 during composting phase of the 0/80 mm 

fraction of 0.043 tco2e/t waste. 

 The carbon base adds an emission factor linked to operation of the 

platform of 0.0183 tco2e/ t waste 
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5.2.3. Result of comparison of scenarios 

Using the ADEME calculation method, the following results are obtained pa: 

Table 3: Table giving ADEME method results 

 

 

By changing the calculation hypotheses for emission calculations linked to 

baseline processing, taking the carbon base for a tip without biogas capture, 

the following results are obtained: 

Table 4: Table giving ADEME method results with recalculation of emissions linked 
to landfill without biogas capture 

 

 

Méthanisation Compostage

Pour la filière de digestion anaérobie/compostage 1 063 téq 2 640 téq

Par les transports liés à l'approvisionnement en substrats de 

l'installation de digestion anaérobie/compostage 86 téq 86 téq

Méthanisation Compostage

Pour le traitement de référence -1 781 téq -1 781 téq

Par les transports liés au traitement de référence -86 téq -86 téq

Pour la substitution d'énergie -5 341 téq 1 049 téq

Pour l'économie d'engrais minéral liée au pouvoir fertilisant 

du digestat pour la filière de disgestion anaérobie/compost -473 téq -473 téq

Soit un bilan "effet de serre" de -6 359 téq 1 607 téq

Quantité de GES évités, en téq CO2

Quantité de GES émis, en téq CO2

Méthanisation Compostage

Pour la filière de digestion anaérobie/compostage 1 063 téq 2 640 téq

Par les transports liés à l'approvisionnement en substrats de 

l'installation de digestion anaérobie/compostage 86 téq 86 téq

Méthanisation Compostage

Pour le traitement de référence -18 608 téq -18 608 téq

Par les transports liés au traitement de référence -86 téq -86 téq

Pour la substitution d'énergie -5 341 téq 1 049 téq

Pour l'économie d'engrais minéral liée au pouvoir fertilisant 

du digestat pour la filière de disgestion anaérobie/compost -473 téq -473 téq

Soit un bilan "effet de serre" du scénario -23 186 téq -15 220 téq

Quantité de GES émis, en téq CO2

Quantité de GES évités, en téq CO2
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The balance between composting and methanisation using the ADEME method 

is given in the two graphs below: 

 

Figure 42: Graph of results on GHG review using ADEME method

 
Figure 43: Graph of results on GHG review using ADEME method, recalculating 

emissions for baseline processing without biogas capture. 
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5.3. The CCNUCC method 

5.3.1. Principle and hypotheses used  

The AMS III F v11 calculating method, used by GEVALOR, allows provisional 

emissions reductions linked to a composting project to be calculated. 

 

The software enables comparison of GHG emissions in CO2 equivalent between 

a processing solution of “tip” type, considered as the baseline scenario and a 

processing solution with recycling of waste in the form of compost. 

 

Initially, the software asks the user to supply information regarding the tip 

studied: 

 

 Waste composition.  

We indicated the following composition corresponding to an 

approximation of the composition of the 0-80 mm fraction observed on 

other projects: 

 

 Waste processing forecasts in tonnes (humid i.e. 30 000 t/year for 10 

years). 

 

 Weather on site 

We indicated the following data: 

 

 

 The type of tip studied. 

% poids humide

bois et sous produits 0,0%

papiers et cartons 14,0%

Nourriture et restes 60%

Textiles 3,0%

déchets verts 13,0%

inertes 10,0%

Total 100%

Température (°C) : >20°C 27,7

Pluviométrie (mm) : 1750

Potentiel 

d'évapotranspira

tion* 18

Temp/PET 1,53888889
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For the Akouédo tip, it is a type 1 tip, i.e. a managed tip where waste is 

controlled and compacted mechanically. 

This information allows the software to calculate GHG emissions in tco2e per 

year in the case of processing at the tip. 

 

To calculate GHG emissions in tco2e, the software uses the following formula: 

𝐵𝐸𝐶𝐻4,𝑆𝑊𝐷𝑆,𝑦 = Φ × (1 − f) × GWPCH4 × (1 − 𝑂𝑋) ×
16

12
× 𝐹 × 𝐷𝑂𝐶𝐹 × 𝑀𝐶𝐹 × ∑ ∑ 𝑊𝑗,𝑥

𝑗

𝑦

𝑥=1
× 𝐷𝑂𝐶𝑗 × 𝑒−𝑘𝑗×(𝑦−𝑥)

× (1 − 𝑒−𝑘𝑗) 

 

With: 

 

 

 

For that we must proceed step by step. Firstly, by making a calculation 

bringing together all the parameters which do not depend on the type of 

material studied or the year studied: 

(1) Φ × (1 − f) × GWPCH4 × (1 − OX) ×
16

12
× F × DOCf × MCF = Constant 

The second step consists of calculating the “U” with parameters which only 

depend on the type of degradable fraction and the year studied, i.e. the 

tonnage of added waste each year, kj, DOCj and fraction of each material. Uj 

Symbole Significations Valeur choisie

F
facteur de correction du modèle pour tenir compte des 

incertitudes.
0,85 est donné par le logiciel

f
fraction de méthane capturé dans la décharge et qui est 

valorisé.

0 car aucune récupération du 

méthane

GWP CH4 Global Warming Potentiel du CH4. 
25 téq CO2 / tCH4 (identique 

donnée ADEME)

OX Facteur d’oxydation 
0,1 (identique à la donnée 

ADEME)

16 /12 .
la conversion du carbone en méthane, qui est le rapport entre 

la masse molaire du méthane et celle du carbone.

F Fraction volumique de CH4 dans les gaz de décharge. 0,5 (Données IPCC par défaut)

DOCf Fraction de carbone organique dégradable libéré 0,5 (Données IPCC par défaut)

MCF
facteur de correction de méthane qui est déterminé à partir du 

type de décharge étudié.

Dépend du type de décharge

(Données IPCC par défaut)

Wj,x
tonnage de la matière j provenant des déchets solides 

municipaux produits pendant l’année x.

Dépend de la matière étudiée

(Données IPCC par défaut)

kj
constante de taux d’émission de méthane, dépend du type de 

déchet.

Dépend de la matière étudiée

(Données IPCC par défaut)

DOCj carbone organique dégradable pour l’année x (fraction)   
Dépend de la matière étudiée

(Données IPCC par défaut)
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is calculated for each component and their sum allows us to obtain the Ux per 

year. 

𝑈𝑥 = ∑ ∑ 𝑊𝑗,𝑥
𝑗

𝑦

𝑥=1
× 𝐷𝑂𝐶𝑗 × 𝑒−𝑘𝑗×(𝑦−𝑥) × (1 − 𝑒−𝑘𝑗) + 𝑈𝑥−1 

𝑆𝑖 𝑥 = 1, 𝑈1 = 0 

 

The sum of the “U” of each constituent is then multiplied by the constant 

calculated with the formula (1). The results allows us to obtain the methane 

emissions per year in CO2 equivalent. 

The software then shows a comparison between provisional electricity 

consumed by our project (in our case we have a provision of 1 566 MWh elec/t 

for the composting part) per study year with that consumed by default, which 

is 100 MWh consumed/tonne of processed waste. PEy corresponds to emissions 

of the composting project for the year y. 

 

The software takes into account: 

 emissions in tco2e due to electricity consumption. 

𝑃𝐸𝑦é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑃𝑃 = 𝑄𝑢𝑎𝑛𝑡𝑖𝑡é 𝑝𝑟é𝑣𝑢𝑒 é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é 𝑝𝑟𝑜𝑗𝑒𝑡 × 𝐸𝐹é𝑙𝑒𝑐 × (1 + 𝑇𝐷𝐿) 

𝑃𝐸𝑦é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é (𝑑é𝑓𝑎𝑢𝑡) = 𝑄𝑢𝑎𝑛𝑡𝑖𝑡é é𝑙𝑒𝑐. 𝑢𝑡𝑖𝑙𝑖𝑠é𝑒 𝑑é𝑓𝑎𝑢𝑡 × 𝐸𝐹é𝑙𝑒𝑐 × (1 + 𝑇𝐷𝐿) 

 

 emissions in tco2e due to methane production. 

𝑃𝐸𝑦𝑐𝑜𝑚𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝐶𝐻4 = 𝑇𝑜𝑛𝑛𝑎𝑔𝑒 𝑑é𝑐ℎ𝑒𝑡𝑠 𝑡𝑟𝑎𝑖𝑡é𝑠 × 𝐸𝐹𝐶𝐻4 × 𝐺𝑊𝑃𝐶𝐻4 

 

 emissions in tco2e due to production of nitrogen dioxide. 

𝑃𝐸𝑦𝑐𝑜𝑚𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝑁2𝑂 = 𝑇𝑜𝑛𝑛𝑎𝑔𝑒 𝑑é𝑐ℎ𝑒𝑡𝑠 𝑡𝑟𝑎𝑖𝑡é𝑠 × 𝐸𝐹𝑁2𝑂 × 𝐺𝑊𝑃𝑁2𝑂 

 

It is possible to obtain emissions in the case of estimated electricity 

consumption by the project initiator or by the software according to a ratio 

chosen by the CCNUCC: 

𝑃𝐸𝑦𝑡𝑜𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛 é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑃𝑃

= 𝑃𝐸𝑦𝑐𝑜𝑚𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝐶𝐻4 +  𝑃𝐸𝑦𝑐𝑜𝑚𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝑁𝑂2 +  𝑃𝐸𝑦é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑃𝑃 

𝑃𝐸𝑦𝑡𝑜𝑡  é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é 𝑑é𝑓𝑎𝑢𝑡 = 𝑃𝐸𝑦𝑐𝑜𝑚𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝐶𝐻4 +  𝑃𝐸𝑦𝑐𝑜𝑚𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝑁𝑂2 +  𝑃𝐸𝑦é𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡é (𝑑é𝑓𝑎𝑢𝑡) 

 

With: 
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The software presents the emissions in tco2e in 3 cases: 

 Baseline scenario (no project) 

 Scenario with composting project and estimate of electricity 

consumption by project initiator and difference in emissions from 

baseline scenario. 

 Scenario with composting project and default electricity consumption 

and difference in emissions from baseline scenario. 

5.3.2. Result composting scenario 

Gross results are expressed in co2e over 10 yrs: 

Table 5: Results of CCNUCC method 

 

 

Symbole Significations Valeur choisie

EF élec
Facteur d'émission électrique : émission de CO2 

par MWh consommé en téqCO2/MWh
1,3

EFCH4
Facteur d'émission du CH4 : émission de CH4 en 

tCH4 émis/tonne de déchets
0,002

EFNO2
Facteur d'émission du NO2 : émission de NO2 en 

tNO2 émis/tonne de déchets
0,0002

TDL ? 0,2

GWP_NO2 Equivalence entre le CO2 et le dioxyde d'azote.
298 téq CO2 / 

tNO2 

Année Emissions du scénario de référence Emissions du projet v11 éléctricité estimation PP

1 7269 5730,96 1538,19

2 12491 5730,96 6759,75

3 16304 5730,96 10573,24

4 19143 5730,96 13411,59

5 21300 5730,96 15568,70

6 22976 5730,96 17244,77

7 24308 5730,96 18576,79

8 25390 5730,96 19658,97

9 26288 5730,96 20556,57

10 27046 5730,96 21315,16

TOTAL 202513 Total 57309,60 145204

Emissions du projet v11 électricité défaut

3756,00 (à titre indicatif) 3513,15

3756,00 8734,71

3756,00 12548,20

3756,00 15386,55

3756,00 17543,66

3756,00 19219,73

3756,00 20551,75

3756,00 21633,93

3756,00 22531,53

3756,00 23290,12

Total 37560,00 164953
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Taking into account the default estimate of the software on the electricity 

consumption level, the balance is 164 953 tco2e over 10 yrs. 

5.4. Comparison of the two approaches 

The comparison of the results obtained can be carried out using the table 

below: 

 ADEME method 

(t CO2e) 

CCNUCC method 

(t CO2e) 

Scenario Landfill/pa (without capture) 18 694 20 251 

Scenario Landfill/pa (with capture) 2 096 - 

Scenario Landfill (10 yrs) (without 
capture) 

186 943 202 513 

Scenario Landfill (10 yrs) (with capture) 20 956 - 

Scenario Composting /pa 3 302 5731 

Scenario Composting (10 yrs) 33 022 57 310 

Scenario Methanisation /pa -4 664 - 

Scenario Methanisation (10 yrs) -46 643 - 

 

We notice great differences in emissions related to baseline processing 

according to the ADEME and CCNUCC calculation methods. These differences 

may be explained by various factors: 

 As explained above, the ADEME calculation is normally adapted for 

Non-Dangerous Waste Storage Installations under EU regulations with 

biogas capture. Taking into account the lack of capture, we find a 

result closer to that of the CCNUCC. 

 The CCNUCC calculation takes into account ground conditions (rainfall, 

temperature, type of tip, etc.) and includes an evolution of methane 

emissions over a timescale that seems most realistic.  

 

In conclusion, the values given by the CCNUCC seem to us the most relevant 

for emissions related to baseline processing. 

 

On comparing composting/methanisation, it appears that composting in 

GEVALOR gives a higher result for CO2e emissions than the ratios given by 

ADEME.  

 

This is explained mainly by hypotheses of different emission factors of CH4 

and NO2 used by the two methods: 
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 0.001068 tCH4/t waste for the ADEME carbon base against 0.002 tCH4/t 

waste for the GEVALOR software 

 0.0001443 tNO2/t waste for the DEME carbon base against 0.0002 tNO2/t 

waste for the GEVALOR calculation 

 

Furthermore, on electricity consumption, the GEVALOR software uses an 

electricity emission value of 1.3 tco2e/MWh whilst for the ADEME method, we 

have used the Ivory Coast ratio of 0.67 tco2e/MWh (Source – Calculation of 

electricity network emission factor of Ivory Coast – ANDE 2011). 

 

Conforming with the GEVALOR hypotheses we obtain an ADEME method 

composting scenario of 5 658 tco2e/pa against 5731 tco2e/pa but this result 

includes avoided emissions related to transporting products to the processing 

site which is not taken into account by the GEVALOR software. 

 

For the methanisation part, we were unable to compare with the GEVALOR 

calculation method. The only result is given by the ADEME method and it is 

noted that the energy substitution sector is very favourable for methanisation. 

Particularly in the case of electricity production only, where 20% of electricity 

is consumed on site and 80% would be used as a substitute for fossil energy 

(with 0.67 tco2e/MWh). 
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6. Summary 

 
The creation of a sorting-recycling unit associated with composting or 

methanisation of part of the tonnage upstream of the tip seems a relevant 

solution on multiple levels. 

 

From a technical point of view, it offers a material balance between the two 

installations: 30 000 t entering composting or methanisation, 87% to 88% are 

recycled according to the scenarios. The specificity of methanisation is biogas 

production, a genuine substitute fuel. This solution may be interesting for 

Ivory Coast, replacing fossil fuels currently used. However, methanisation 

remains a complex and little used technology in African countries. The same is 

not true for composting. Methanisation requires a slightly larger land surface 

than composting than for composting in the case of a horizontal digester (note 

that in both cases a large part of the size comes from the sorting recycling 

unit).  

 

This review also shows the investment required. It gives an operating review 

showing the costs (including depreciation) and income related to the 

operation. Note that the methanisation scenario is more expensive than 

composting, with a cost of around 10.7 €/t against 9.2 €/t for composting.  

  

These costs can be modulated according to the hypotheses used. For example, 

the hypothesis used on sale of electricity is based on the average price paid 

for electricity in Ivory Coast (approximately 65 FCFA/kWh) whilst it may be 

possible to have a more attractive rate from an industrial as foreseen in other 

studies. 

 

The same remarks can be made on the price of compost.  

Income announced is based on low hypotheses compared to other projects 

costed in Abidjan.  

 
The table below summarises the principal characteristics of the two scenarios 

studied.  
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Figure 44: Comparison of the two scenarios 

 
On the environmental aspects, it seems worth noting that in both cases 

(methanisation or composting), several thousand tco2e will be avoided each 

year compared to processing at the current landfill. The methanisation 

scenario is undeniably the most interesting in terms of GHG review with 

23 359 tco2e avoided each year (according to the ADEME method). 

 

Concerning the social impact, the two projects allow employment of around 

one hundred people (slightly more for methanisation). The goal is to recruit 

the sorters already on site at the tip in Akouédo offering them a regular 

situation and a secure work environment. 

 

In conclusion, the creation of a composting or methanisation unit is a high 

performing solution for the reduction of short-lived pollutants and would allow 

the town of Abidjan to continue its efforts for more sustainable waste 

management. 

Valo Matière

Compostage

Biogaz

Impact Social - Nombre d'employés directs

Emprise totale

Investissements 4 234 203 000 Fcfa 6 455 000 € 7 312 644 000 Fcfa 11 148 000 € 

Dépenses 9 700 Fcfa/t 14,8 €/t 12 000 Fcfa/t 18,3 €/t

Recette 3 600 Fcfa/t 5,5 €/t 5 000 Fcfa/t 7,6 €/t

Emission GES - Etude ADEME

Compostage Méthanisation

-

9 546 t

20 745 t

4 538 382 m3

9 729 t

20 745 t

112105

-23 359 téq CO2-15 392 téq CO2

[32 000 m² ; 37 000 m²][30 000 m2 : 34 000 m2]
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8. Appendices 
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8.1. Appendix 1: Climate data – wind rose for the Abidjan 

sector  

 
Figure 45: Wind rose for the Abidjan sector for the period 1997 to 2010 from July 

to December (SODEXAM, 2010) 
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8.2. Appendix 2: Tables of investments and operating costs 
for composting scenario 

The detail of costs takes into account hypotheses to be confirmed during 
design studies. Uncertainty of +/- 15% should be taken into account for 
investments and the operation review.  

 

1 Fcfa = 0,0015245 €    

Quantité PU en €HT Montant FcfaHT Montant €HT

1/ Génie civil

Bâtiment réception tri  OMR/ 14 100  80 739 920 000 Fcfa 1 128 000 €    

Aléas 10 73 992 000 Fcfa 112 800 €       

Sous-total GC 813 912 000 Fcfa 1 240 800 €  

2/ VRD

terrassement 170 000    3                        334 538 000 Fcfa 510 000 €       

Plateforme maturation 3 000         35                      68 875 000 Fcfa 105 000 €       

Affinage/stockage compost/manœuvre 4 000         35                      91 834 000 Fcfa 140 000 €       

Dallage béton ( refus vers ISDND+ refus HPCI) 2 000         
35                      

45 917 000 Fcfa
70 000 €         

Pont bascule 1                 65 000              42 637 000 Fcfa 65 000 €         

Réseaux divers (AEP, EP, EU, élec…) 1                 110 000            72 155 000 Fcfa 110 000 €       

Aléas 15              65 596 000 Fcfa 100 000 €       

Sous-total VRD 721 552 000 Fcfa 1 100 000 €  

3/ Process

3.1Préparation OMR

Equipements de tri (trommels, alimentateurs, 

tapis, overand)
1 166 292 000 Fcfa

1 778 000 €    

Passerelle 3 20 000       39 357 000 Fcfa 60 000 €         

divers et aléas 10 120 565 000 Fcfa 184 000 €       

Total tri préparation OMR 1 326 214 000 Fcfa 2 022 000 €  

3.2Fermentation

Ventilateurs, réseaux d'aspiration sous 

andains, gaines biofiltre)
146 934 000 Fcfa

224 000 €       

Divers et aléas 10 14 693 000 Fcfa 22 000 €         

Total Equipements fermentation 161 627 000 Fcfa 246 000 €     

3.3Affinage

Equipements  (crible, convoyeurs, crible 

trampoline)
88 554 000 Fcfa

135 000 €       

Divers et aléas 10 8 855 000 Fcfa 14 000 €         

Total  process affinage 161 627 000 Fcfa 149 000 €     

3.4Retourneur

Retourneur-Enjambeur 1 200000 200 000 €       

Divers et aléas 10 20 000 €         

Total  process affinage 144 311 000 Fcfa 220 000 €     

Total Fourniture 1 729 562 000 Fcfa 2 637 000 €  

Etude 185 000 €       

Electricité/supervision 316 000 €       

Transport 237 000 €       

Droit de douane et octroi de mer 343 000 €       

Montage/MSI 396 000 €       

Total  Autres 968 555 000 Fcfa 1 477 000 €  

Sous-total Process 2 698 117 000 Fcfa 4 113 000 €  

Bilan des investissements

Scénario 1 - Compostage
300 000 t

30 000 t

Abidjan

Désignation
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300 000 t 1 Fcfa = 0,0015245 € 

30 000 t

RUBRIQUES

1.PERSONNEL Nombre Montant Fcfa Montant €

1.1. Personnel non posté

Responsable d'exploitation 4000000 Fcfa/an 6100 €/an 1 4 000 000 Fcfa 6 100 €           

Administration 2400000 Fcfa/an 3700 €/an 1 2 400 000 Fcfa 3 700 €           

Chefs de production 3200000 Fcfa/an 4900 €/an 1 3 200 000 Fcfa 4 900 €           

Responsable maintenance 2400000 Fcfa/an 3700 €/an 1 2 400 000 Fcfa 3 700 €           

Total : 12 000 000 Fcfa 18 300 €          

1.2. Personnel posté

Chef de quart 2000000 Fcfa/an 3000 €/an 6 12 000 000 Fcfa 18 300 €          

Electromécanicien 1600000 Fcfa/an 2400 €/an 3 4 800 000 Fcfa 7 300 €           

Trieurs 1200000 Fcfa/an 1800 €/an 80 96 000 000 Fcfa 146 400 €        

Chauffeurs  chargeur 1600000 Fcfa/an 2400 €/an 12 19 200 000 Fcfa 29 300 €          

Total : 105 132 000 000 Fcfa 201 200 €        

Sous total Personnel 105 144 000 000 Fcfa 219 500 €      0,7 €/t

2. CONSOMMABLES bases

2.1. Electricité

Partie fixe 89220 kW 56 209 000 Fcfa 85 700 €          

Consommation 37,860 FCFA/kWh 5009400 kWh 189 656 000 Fcfa 289 100 €        

redevance RTI annuelle 12 000 Fcfa 18 €                

2.2. Eau potable 532,00 FCFA /m3 23 077 m3 12 277 000 Fcfa 18 700 €          

2.3. Gazole 580,0 FCFA /l 430840 l 249 887 000 Fcfa 381 000 €        

Sous Total Consommbales 508 041 000 Fcfa 774 500 €      2,6 €/t

3. ENTRETIEN et GER

Batiment/VRD 1,0% 2 341 000 €    15 356 000 Fcfa 23 400 €          

Matériel process 3,0% 4 114 000 €    80 958 000 Fcfa 123 400 €        

Sous total Entretien et GER 96 314 000 Fcfa 146 800 €      0,5 €/t

4. DIVERS

Frais divers, aléas 20% 149 671 000 Fcfa 228 200 €        

Assurances 1,0% 6 455 000 €    42 342 000 Fcfa 64 600 €          

Sous-total DIVERS 192 013 000 Fcfa 292 700 €      1,0 €/t

COUT DE FONCTIONNEMENT

(hors amortissement, gestion refus)
1 433 600 € 4,8 €/t

5. Evacuation refus et sousproduits

Elimination Refus en ISDND 6 000 Fcfa/t 9,15 €/t 252 923 t 1 517 537 000 Fcfa 2 313 500 €     7,7 €/t

COUT TOTAL D'EXPLOITATION € HT/t entrante 12,5 €/t

6. RECETTES 

Ferreux 100 Fcfa/ kg 0,15 €/kg 1 824 t 182 385 000 Fcfa 278 000 €        

Non ferreux 100 Fcfa/ kg 0,15 €/kg 300 t 30 000 000 Fcfa 45 700 €          

Bouteilles plastiques 160 Fcfa/ kg 0,24 €/kg 1 538 t 246 154 000 Fcfa 375 300 €        

Plastiques souples 60 Fcfa/ kg 0,09 €/kg 4 228 t 253 662 000 Fcfa 386 700 €        

Papier 50 Fcfa/ kg 0,08 €/kg 4 149 t 207 462 000 Fcfa 316 300 €        

Verre 75 Fcfa/ kg 0,11 €/kg 1 568 t 117 576 900 Fcfa 179 200 €        

Compost 5 Fcfa/ kg 0,01 €/kg 9 546 t 47 730 000 Fcfa 72 800 €          

Sous-total Recettes 1 084 968 000 Fcfa 1 654 000 €   5,5 €/t

Bilan d'exploitation 7,0 €/t

7. AMORTISSEMENTS Taux

durée 

(année)

Génie-civi/VRD 4% 20 2 341 000 € 112 992 000 Fcfa 172 300 €        

Equipements 4% 10 4 114 000 € 332 714 000 Fcfa 507 200 €        

Sous-total Amortissements 6 455 000 € 445 706 000 Fcfa 679 500 €      2,3 €/t

9,2 €/t

calcul heures conso elec machine

puissance h conso 

Ligne de tri 250 kw 4200 h 1050000 kWh

Fermentation 180 kw 8700 h 1566000 kWh

Traitement air 200 kw 8700 h 1740000 kWh

Total 4356000 kWh

aléas 15% 653400 kWh

Total avec aléas 5009400 kWh

Total

Coût total de traitement (inclus amortissements)

Salaire annuel chargé

HYPOTHESES

 
Abidjan

Bilan d'exploitation

Scénario 1 - Compostage
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8.3. Appendix 3: Tables of investments and operating costs 
of the methanisation scenario  

The detail of costs takes into account hypotheses to be confirmed during 
design studies. Uncertainty of +/- 15% should be taken into account for 
investments and the operation review.  

 

1 Fcfa = 0,0015245 €    

Quantité PU en €HT Montant FcfaHT Montant €HT

1/ Génie civil

Bâtiment réception tri  OMR/ 3750 80 739 920 000 €          1 128 000 €    

Aléas 10 73 992 000 €           113 000 €       

Total GC 813 912 000 Fcfa 1 241 000 €  

Tunnels méthanisation (compris métha agricole) 1900 500 623 159 000 Fcfa 950 000 €       

Sous total GC + Tunnel méthanisation 1 437 071 000 Fcfa 2 191 000 €  

2/ VRD

terrassement 170 000 € 3 €          334 538 000 €          510 000 €       

Plateforme maturation 3 000 €    35 €        68 875 000 €           105 000 €       

Affinage/stockage compost/manœuvre 4 000 €    35 €        91 834 000 €           140 000 €       

Dallage béton ( refus vers ISDND+ refus HPCI) 2 000 €    35 €        45 917 000 €           70 000 €         

Pont bascule 1 €          65 000 €   42 637 000 €           65 000 €         

Réseau RIA 1 €          110 000 € 72 155 000 €           110 000 €       

Aléas 15 €        -  €       65 596 000 €           100 000 €       

Sous-total VRD 721 553 000 Fcfa 1 100 000 €  

3/ Process

3.1Préparation OMR

Equipements de tri (trommels, alimentateurs, tapis, overand) 1 166 292 000 €       1 778 000 €    

Passerelle 3 €          20 000 €   39 357 000 €           60 000 €         

divers et aléas 10 €        120 565 000 €          184 000 €       

Total tri préparation OMR 1 326 214 000 Fcfa 2 022 000 €  

3.2Fermentation

Ventilateurs, réseaux d'aspiration sous andains, gaines 

biofiltre) 146 934 000 €          224 000 €       

Divers et aléas 10 €        14 693 000 €           22 000 €         

Total Equipements fermentation 161 627 000 Fcfa 246 000 €     

3.3Affinage

Equipements  (crible, convoyeurs, crible trampoline) 88 554 000 €           135 000 €       

Divers et aléas 10 8 855 000 €             14 000 €         

Total  process affinage 97 409 000 Fcfa 149 000 €     

3.4Retourneur

Retourneur-Enjambeur 1 200 000 € 200 000 €       

Divers et aléas 10 20 000 €         

Total  process affinage 144 311 000 Fcfa 220 000 €     

3.5Méthanisation

Méthanisation sèche, Epuration biogaz et cogénération

Total méthanisation 1 574 297 000 Fcfa 2 400 000 €  

Total Fourniture 3 303 859 000 Fcfa 5 037 000 €  

Etude 353 000 €       

Electricité/supervision 604 000 €       

Transport 453 000 €       

Droit de douane et octroi de mer 655 000 €       

Montage/MSI 756 000 €       

Total  Autres 1 850 161 000 Fcfa 2 821 000 €  

Sous-total Process 5 154 020 000 Fcfa 7 857 000 €  

Bilan des investissements

Scénario 2 - Méthanisation
300 000 t

30 000 t

Désignation

Abidjan
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300 000 t 1 Fcfa = 0,0015245 €   

30 000 t

1.PERSONNEL Nombre Montant

1.1. Personnel non posté

Responsable d'exploitation 4 000 000 Fcfa 6100 €/an 1 4 000 000 Fcfa 6 100 €              

Administration 2 400 000 Fcfa 3700 €/an 1 2 400 000 Fcfa 3 700 €              

Chefs de production 3 200 000 Fcfa 4900 €/an 1 3 200 000 Fcfa 4 900 €              

Responsable maintenance 2 400 000 Fcfa 3700 €/an 1 2 400 000 Fcfa 3 700 €              

Total : 12 000 000 Fcfa 18 300 €           

1.2. Personnel posté

2 000 000 Fcfa 3000 €/an 6 12 000 000 Fcfa 18 300 €            

Electromécanicien 1 600 000 Fcfa 2400 €/an 6 9 600 000 Fcfa 14 600 €            

1 200 000 Fcfa 1800 €/an 80 96 000 000 Fcfa 146 400 €           

Chauffeurs  chargeur 1 600 000 Fcfa 2400 €/an 16 25 600 000 Fcfa 39 000 €            

112 143 200 000 Fcfa 218 300 €         

112 155 200 000 Fcfa 237 000 €         0,8 €/t

2. CONSOMMABLES

2.1. Electricité

89220 kW 56 209 000 Fcfa 85 700 €            

Consommation 37,860 FCFA/kWh 6210000 kWh 235 111 000 Fcfa 358 400 €           

rdevance RTI annuelle 12 000 Fcfa 18 €                   

2.2. Eau potable 532,00 FCFA /m3 23 077 m3 12 277 000 Fcfa 18 700 €            

2.3. Gazole 580,0 FCFA /l 430840 l 249 887 000 Fcfa 381 000 €           

553 495 000 Fcfa 844 000 €         2,81 €/t

3. ENTRETIEN et GER Rappel invest Montant 

Batiment/VRD 1,0% 2 613 929 €        21 588 000 Fcfa 32 900 €            

Matériel process 3,0% 7 998 945 €        154 635 000 Fcfa 235 700 €           

Total : 176 223 000 Fcfa 268 700 €           

3.3 Contrat maintenance traitement biogaz 131 191 000 Fcfa 200 000 €

307 414 000 Fcfa 469 000 €         1,6 €/t

4. Divers

Frais divers, aléas 20% 203 222 000 Fcfa 309 800 €           

Assurances 1% 10 612 874 € 73 133 000 Fcfa 111 500 €           

276 355 000 Fcfa 421 000 €         1,4 €/t

1 292 464 000 Fcfa 1 970 000 €      6,6 €/t

5. Evacuation refus et sousproduits

Elimination Refus en ISDND 6 000 Fcfa/t 9,15 €/t 253 000 t 1 517 961 000 Fcfa 2 314 100 €        7,71 €/t

€ HT/t entrante 14,3 €/t

6. RECETTES 

Ferreux 100 Fcfa/kg 0,15 €/kg 1 824 t 182 385 000 Fcfa 278 000 €           

Non ferreux 100 Fcfa/kg 0,15 €/kg 300 t 30 000 000 Fcfa 45 700 €            

Bouteilles plastiques 160 Fcfa/kg 0,24 €/kg 1 538 t 246 154 000 Fcfa 375 300 €           

Plastiques souples 60 Fcfa/kg 0,09 €/kg 4 308 t 258 462 000 Fcfa 394 000 €           

Papier 50 Fcfa/kg 0,08 €/kg 4 149 t 207 462 000 Fcfa 316 300 €           

Verre 75 Fcfa/kg 0,11 €/kg 1 568 t 117 577 000 Fcfa 179 200 €           

Compost 5 Fcfa/kg 0,01 €/kg 9 729 t 48 647 000 Fcfa 74 200 €            

65 Fcfa/kWh 2 115 564 m3 411 964 000 Fcfa 628 000 €           

en kWh 10 kWh/m3 21 155 640 kWh

Rend moteur 0,30 6 346 692 kWh

1 502 649 000 Fcfa 2 291 000 €      7,6 €/t

6,6 €/t

7. AMORTISSEMENTS Taux durée (année)

Génie-civi/VRD 4% 20 3 291 000 Fcfa 158 845 000 Fcfa 242 200 €           

Equipements 4% 10 7 858 000 Fcfa 635 504 000 Fcfa 968 800 €           

11 149 000 Fcfa 794 349 000 Fcfa 1 211 000 €      4,0 €/t

10,7 €/t

calcul heures conso elec machine

puissance h conso 

Ligne de tri 250 kw 4200 h 1050000 kWh

Fermentation 180 kw 8700 h 1566000 kWh

Traitement air 200 kw 8700 h 1740000 kWh

Métha 120 kw 8700 h 1044000 kWh

Total 5400000 kWh

aléas 15% 810000 kWh

Total avec aléas 6210000 kWh

Coût total de traitement (inclus amortissement)

Trieurs

Total :

Sous-total Recettes

Biogaz produit (CH4 seulement)

bases

Sous-total DIVERS

Total

Chef de quart

Sous-total Amortissements

Partie fixe

COUT DE FONCTIONNEMENT

(hors amortissement, gestion refus)

Bilan d'exploitation

Abidjan

COUT TOTAL D'EXPLOITATION

Bilan d'exploitation

Scénario 2 - Méthanisation

Sous total Personnel

Sous Total Consommbales :

Sous total Entretien et GER

RUBRIQUES HYPOTHESES
Salaire annuel chargé
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8.4. Appendix 4: terms of reference for the study of the 
market for recycling of compost 

 

The goal of the study is to assess the potential markets for these projects, 
based on provisional quantities and qualities produced under such a scenario. 
The study will use the “market study” method, and must include the following 
phases: 

 Phase 1: Survey of the expectations and requirements (qualitative and 
quantitative) of potential users for products under two approaches: 

o Theoretical approach (bibliographical) 
o Field approach surveys carried out with chosen priority targets) 

 Phase 2: Analysis of the competition which will provide the following 
information: 

 Phase 3: Proposal of axes of implementation of a client-supplier 
dynamic 

 

Provisional quality 
The study should consider that the products will comply with standard NF U 
44-051, as revised. The text is already available from public authorities. 
The study will also analyse whether there is a particular demand for products 
responding to higher specifications than standard NFU 44 051 in respect of 
certain features (e.g.: trace element –metal, inert impurities, etc.).* 
 

Potential markets to target - priorities 

Whilst the most favourable image for marketing these products is agriculture, 
the study should also cover the possibility of other private uses, less “noble” 
but still possible, in the event of excess production or insufficient quality for 
agricultural use. 
These alternative uses could be: 

 use in arboriculture; 

 use in landscaping or infrastructure works; 

 use by green spaces departments of municipalities; 

 use by private individuals; 

 redevelopment of quarries or tips. 
 
Nevertheless, for questions of the image of the sector and for continuity 
imperatives and regularity of markets on the annual cycle, markets in farming 
should be considered as priorities. 
The study could, notably, distinguish several categories of potential users: 
regular and occasional users. 
 
Minimum service expected 
The study should look at all of the following aspects: 

 Regulatory background; 

 Analysis of needs, expectations and technical and economic 
constraints, in quantitative and qualitative terms, potential users 
(regular or occasional) of organic sub-products; 

 The existence of culture specifications and their content shall be 
analysed in detail within the scope of the study. 

 The positioning of these products, compared with competing products 
offered to users today, in respect of organic consortingbution to 
operations (dung, slurry based, etc.); 
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 Setting of a price for these products, onsite and according to each 
potential use. The candidate will propose a method for setting prices: 
for example opportunity price, agro-economic price, theoretical price 
or other; 

 Marketing methods to be implemented (packaging, distribution, 
logistics, spreading, promotion, assistance, etc.) and their cost; 

 Sales circuits and structures to mobilise or create; 

 Specials steps to implement to respect the principles of quality, 
transparency and traceability; 

 The study will analyse the key factors for success in an existing sector 
already operating successfully in Ivory Coast or neighbouring countries, 
as well as the elements of comparison on fertilising characteristics (N, 
P, K and others) of composts produced on other existing sites, taking 
into account their background and environment.  
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8.5. Appendix 5: Review of materials for scenario 1 
Composting 

 
  

Bilan matière pris en compte pour le projet Abidjan

Scénario 1 : Compostage

Entrant au total dans l'installation 300 000 t

Rapport tonnage en compostage Abidjan/Tanger 77%

Valo Matière 20 745 t

Pourcentage par rapport au tonnage traité 7%

0/80 mm 153 573 t

Refus

0/80 mm

Pas en compostage 123 573 t

0/80 lourds 30 340 t

80/150 65 149 t

> 150 mm 30 193 t

Total Refus 249 255 t

Pourcentage par rapport au tonnage traité 83%

Entrant en compostage 30 000 t

Pourcentage par rapport au tonnage traité 10%

Vérification Bilan matière, valeur attendue 30 000 t

Vérification Bilan matière, valeur obtenue 30 000 t

Abidjan

Entrant partie compostage 30 000 t

% de l'entrant usine 10%

Rapport tonnage en compostage Abidjan/Tanger 15%

Ajout d'eau 1 500 t

Pertes

Pertes fermentation andains sous bât 16 493 t

Pertes maturation andains extérieurs 1 794 t

Pertes 18 287 t

Pourcentage par rapport au tonnage traité 6%

Pourcentage par rapport au tonnage composté 61%

Refus

Refus affinage Trommel 3 339 t

Refus affinage Balistique 328 t

Refus 3 667 t

Pourcentage par rapport au tonnage traité 1%

Pourcentage par rapport au tonnage composté 12%

Compost produit 9 546 t

Pourcentage par rapport au tonnage traité 3%

Pourcentage par rapport au tonnage composté 32%

Vérification Bilan matière, valeur attendue 30 000 t

Vérification Bilan matière, valeur obtenue 30 000 t
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8.6. Appendix 6: Review of materials for scenario 2 
Methanisation 

 

Bilan matière pris en compte pour le projet Abidjan

Scénario 2 : Méthanisation

Entrant au total dans l'installation 300 000 t

Rapport tonnage en compostage Abidjan/Tanger 77%

Valo Matière 20 745 t

Pourcentage par rapport au tonnage traité 7%

0/80 mm 153 573 t

Refus

0/80 mm

Pas en méthanisation 123 573 t

0/80 lourds 30 340 t

80/150 65 149 t

> 150 mm 30 193 t

Total Refus 249 255 t

Pourcentage par rapport au tonnage traité 83%

Entrant en méthanisation 30 000 t

Pourcentage par rapport au tonnage traité 10%

Vérification Bilan matière, valeur attendue 30 000 t

Vérification Bilan matière, valeur obtenue 30 000 t

Abidjan

Entrant partie méthanisation 30 000 t Entrant partie compostage 30 578 t

% de l'entrant usine 10% Pourcentage par rapport au tonnage traité 10%

Rapport tonnage Abidjan/Tanger et Abidjan/Sévigné Pourcentage par rapport au tonnage méthanisé 102%

Rapport tonnage en compostage Abidjan/Tanger

Biogaz 4 221 t

Pourcentage par rapport au tonnage traité 1,4% Ajout d'eau 1 529 t

Pourcentage par rapport au tonnage méthanisé 14,1%

Biogaz en m3 4 538 382 m3 Pertes

m3 CH4 2 496 110 m3 Pertes fermentation andains sous bât 16 810 t

Pertes maturation andains extérieurs 1 829 t

Effluent à traiter 1 200 t Pertes 18 639 t

Pourcentage par rapport au tonnage traité 0,4% Pourcentage par rapport au tonnage traité 6%

Pourcentage par rapport au tonnage méthanisé 4,0% Pourcentage par rapport au tonnage composté 61%

Ajout d'eau 5 998 t Refus

Refus affinage Trommel 3 403 t

Percolats Refus affinage Balistique 335 t

Entrée digesteur tunnels 4 787 t Refus 3 738 t

Sortie Digesteur tunnels 5 987 t Pourcentage par rapport au tonnage traité 1%

Percolats 10 774 t Pourcentage par rapport au tonnage composté 12%

Pourcentage par rapport au tonnage traité 4%

Pourcentage par rapport au tonnage méthanisé 36% Compost produit 9 729 t

Pourcentage par rapport au tonnage traité 3%

Pourcentage par rapport au tonnage composté 32%

Vérification Bilan matière, valeur attendue 30 578 t

Vérification Bilan matière, valeur obtenue 30 578 t


