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Abstract: Waste management is one of the challenges facing cities around the world. In Africa, where the
increase in the urban population and the growing demand for consumer goods are driving up the rate of waste
production, waste collection and disposal are posing serious problems, not only for municipal and central
government officials, but also and above all for the local population. In Togo, and more specifically in the city
of Lomé and the surrounding area (Greater Lomé), as in other African cities, the average annual production is
estimated at 305340 tonnes, of which 89428 tonnes are collected and buried, giving a collection rate of 29.29%.
A tiny proportion of the waste collected (9,000 tonnes, or 2.95%) is recycled as compost by associations and/or
NGOs. The three key players who share this task are the local authority, the formal sector and the informal
sector. The aim of this study is to assess the current state of waste management in Greater Lomé, which poses
a major threat to public health, socio-economic development and the environment. To this end, documentary
research and surveys carried out on two types of waste management stakeholder, namely formal and informal,
in the five districts of Greater Lomé enabled us to make a general diagnosis. However, despite the efforts made
by the stakeholders involved in waste management, it appears that the transformation of solid household waste
into compost remains the most suitable endogenous method for recovering fermentable waste and returning
it to the soil, in order to improve the organization of waste management in the city of Lomé, reduce the quantity
of waste to be landfilled and clean up the city.

Keywords: urban waste; management; composting; collection; treatment; autonomous district of
Greater Lomé

1. Introduction

Today, 3 billion city dwellers generate 1.3 billion tonnes of solid waste per year (ie 1.2 kg per
person per day) and this volume of waste will rise to 2.2 billion tonnes in 2025 (ie 1.42 kg/capita/day)
produced by 4.3 billion people worldwide. [1]. With Africa's rapid urbanization and demographic
growth, urban sanitation and waste management have become major concerns. The cities of African
countries are increasingly under the influence of the household waste produced by their populations.
The dwindling resources allocated to waste management and the lack of effective mechanisms for

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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eliminating it are gradually damaging the image of these cities through the accumulation of huge
quantities of waste, which until now has been a source of pollution. [2]. The issue of waste and the
problems it poses in Africa has been given fresh impetus by the rapid growth of the urban population
and the disproportionate expansion of urban space. This is due to uncontrolled and uncontrolled
urbanization in Africa. Collecting and disposing of solid waste poses serious problems, not only for
municipal officials and central authorities, but also and above all for poor populations [3].

A study in Cote d'Ivoire shows that waste management in African cities is often highly
segregated along socio-spatial lines. The most disadvantaged sections of the population have less and
less access to municipal waste collection services and are the most exposed to the nuisance of
uncollected waste. However, Bonon's difficulties in managing its waste have led to a territorialization
of waste in the town. Indeed, in Bonon the sanitation crisis with the problems of illegal dumping does
not reveal the socio-economic differentiations and access to the waste collection service [4]. A
systemic analysis of waste management in Bonon reveals a derelict town where waste is far from
being a social marker of consumption patterns. The composition of waste combined with the same
social practices can be found in all the town's neighborhoods. Households dispose of their waste in
septic tanks, illegal dumps or in the various streets. Beyond the issues related to waste typology and
the popularization of bad social practices, the study reveals the link between the various pathologies
(malaria, diarrhoea and typhoid fever) and the absence of communal collection through the spectrum
of the city's growing insalubrity [5 ].

In Guinea, household waste has become a crucial problem that is increasingly worrying both the
local authorities and the people of Conakry, as the current waste management system is marked by
major malfunctions. The collection rate, which was 70% in 1997, is now barely 20%, while the quantity
of waste produced continues to rise (from 600 t in 1997 to more than 1,500 t in 2015) [2]. The
inoperative nature of household waste collection and disposal structures encourages the
establishment of uncontrolled illegal dumps all over the city. Uncollected rubbish, uncontrolled
sewage and degraded roads have become a nightmare for residents. As a result of this growing
insalubrity, Conakry has taken on the image of a city held hostage by "mountains of rubbish". The
latter have become the reflection of a dual socio-spatial configuration with the existence of a sort of
"segregation” in the pre-collection and waste disposal service. While the main roads, administrative
and commercial centers and wealthy neighborhoods benefit from a minimum collection service,
working-class and poor neighborhoods, where high population densities lead to the production of
large quantities of waste, are completely ignored. As a result, waste management is like two cities in
one: one modern city with more or less waste collection, and another neglected city with unhealthy
neighborhoods. Faced with these disparities, the authorities have developed and tested tools and are
trying to find optimal management strategies. Unfortunately, the tools implemented have shown
their limitations, as they have proved ineffective [2].

Traveling around Togo's towns and cities, you can see the proliferation of unauthorized dumps
along transport routes and the dumping of household waste in streams, giving the impression of an
unhealthy and unsanitary environment. [6]. The result is an environment assaulted by the mass of
household and industrial waste produced, leading to all forms of pollution. [7]. Such clichés tarnish
the image of Togo, which its leaders present to international opinion as a "model country of stability
and cleanliness".

It has been observed that there is a mismatch between the development of urban areas and the
lack of urban structures, which encourages the proliferation of uncontrolled landfill sites throughout
the country. So, what is the current waste management situation in underdeveloped countries? How
is waste managed, particularly in Togo? What impact could this have on human health? The issues
at stake in good waste management are the quality of the environment and public health. This
approach makes it possible to identify and interpret the way in which urban waste collection and
treatment operations are carried out and, ultimately, to develop a waste management policy for
Togo's urban areas. The aim of this study is to identify the different solid waste management practices
and approaches employed within the waste sector in Togo, and the extent to which waste recovery
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policies, regulations and applied technologies play a role in the context of solid waste management
and the circular economy.

2. Materials and Methods

2.1. Study framework

Togo is a sub-Saharan African country bordering the Atlantic Ocean. It is a small country
covering an area of 56600 km?. It is bordered to the north by Burkina Faso, to the south by the Atlantic
Ocean, to the east by Benin and to the west by Ghana. Its capital, Lomé, lies on the Atlantic Ocean at
6°7' north latitude and 1°11' east longitude. The country is shaped like a rectangle, divided into 6
major regions from north to south: the Savanes Region, the Kara Region, the Central Region, the
Plateaux Region, the Maritime Region and the Greater Lomé Region (Figure 1).
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Figure 1. Location map of Togo on the map of Africa.

2.2. Methods

To achieve the objective of this work, which is to diagnose the current state and factual
data on waste management in Greater Lomé, a major threat to public health, socio-economic
development and the environment, we used documentary research and interviews with two
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types of waste management stakeholder, namely formal and informal waste managers in
the five districts of Greater Lomé. This enabled us to make a general diagnosis. As regards
the documentary search, a systematic literature review was carried out in the Scopus and
google scholar databases using the key concepts of sustainable development (urban waste,
management, composting, collection, treatment, Greater Lomé, integrated city management
system, sustainability, urban governance, sustainable urban development, eco-districts,
urban revitalisation, local development, working-class neighbourhoods, southern
countries), with a search equation (and/or) for articles published from 2000 to 2022 with
exceptions made for references to expert articles ( Nyassogbo, 1984 and Rumpala, 1999) (
Figure 2). The articles were evaluated in 9 stages in order to identify the most appropriate
articles for inclusion (Figure 3). A total of 34 articles, covering theoretical studies, field
studies, conferences, reports of international studies and summits, and expert statements,
were selected on the basis of content validity, relevance to the research question, strength of
evidence, year of publication (2000 -2023) and relevance to sustainable resource
management.

Urban waste, o posti llection, treatment, greater Lomé, integrated city management system,
sustainability, urban governance, sustainable urban development, eco-district, urban revitalization, local
development, working-class districts. southern countries

concepts

B orand
Search equations a) period 2000-
2023

aQenoT Q
Experts (international a) NydbS’Of:',bo,Ll i84
reference report) b) Rumpala, 1999

Figure 2. Development of the search equation (Gbekley, 2022).
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Figure 3. Diagram of the literature search methodology adopted (Gbekley, 2022).

3. Results

3.1. Concept of municipal waste

Urban solid waste is made up of all the residues produced by city dwellers and their activities.
During our participant observation and surveys, the types of waste encountered left no doubt as to
the nature of local consumption (Figure 4). Urban waste includes household waste and industrial
waste such as car wrecks and the carcasses of household appliances found in urban waste disposal
sites. [8]. Because of the scale of the pollution generated, and in line with business growth, industrial

waste remains the category at the heart of the major problems (Figure 5).
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Gaseous
waste

Natural
resources

Figure 4. Representation of the main types of waste produced in southern countries using available
natural resources (Source: Field data, Gbekley, 2023).

Urban mobility
waste

Household
waste

Figure 5. Classification by degree of production and extent of pollution of urban waste in the countries
of the south (Source: Field data, Gbekley, 2023).

Household or domestic waste is waste produced within the household. Traditional societies had
a system in place for reusing any waste they produced, whether it was clothes that were passed from
generation to generation or potato and other peelings that were used as fertilizer for local crops
(gardens). Nowadays there is no such thing as self-consumption or local recycling. As a result, the
amount of packaging in household waste has increased. Excreta and liquid waste from septic tanks
are also taken into account. For several years now, household waste management has had to contend
with difficulties linked to the installation of treatment facilities, which systematically give rise to
conflicts [9].

Industrial waste differs from previous waste in that its composition and quantity vary. The
manufacture of a new product automatically creates new types of waste that need to be dealt with.
This category also includes waste from out-of-date food products, scrap or unsuitable products,
paper and other packaging from administrative departments, as well as leftovers from canteens
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(boarding schools, restaurants) and public markets. All this waste is similar in composition to
household waste. Finally, we should mention hospital and medical waste (from doctors' surgeries,
dental surgeries, veterinary surgeries, clinics and hospitals), which is not classified as municipal
waste, and liquid waste such as used oil. [10]. Industrial processes inevitably produce a certain
amount of liquid waste. It is then necessary to treat it, either to recover it or to dispose of it. Recovery
involves regenerating the waste to extract raw materials, energy or complex reusable materials.
Disposal, on the other hand, involves a process designed to transform the waste into a depolluted
effluent that can be released into the environment, or into a product that can be stored over the long
term. This article provides an overview of the main chemical and physico-chemical operations
involved in the treatment of liquid industrial waste: oxidation-reduction, membrane processes,
adsorption, solvent extraction, distillation, etc. For the time being, the production of non-ultimate
waste, mainly from the industrial sector, seems inevitable. The treatment processes at specialized
centers therefore have a number of objectives: (1) to enable total or partial recycling of this waste; (2)
to facilitate its recovery in the form of materials or energy; (3) to enable its "eco-compatible" return to
the environment after detoxification or stabilization-solidification; (4) finally, to break it down, more
or less completely, into more "harmless" chemical species. [11].

3.2. Waste management in developing countries

In developing countries, the rapid growth of the urban population and excessive urban sprawl
have led to different lifestyles, resulting in higher waste production rates that those involved in waste
management were unprepared to deal with. Large metropolises everywhere are collapsing under the
considerable weight of the solid household waste produced by their inhabitants. They are
characterized by an increasingly unhealthy and unsanitary environment. [12]. The uncontrolled
urbanization of Africa and the collection and disposal of solid waste are therefore posing serious
problems, not only for municipal and central government officials, but also and above all for the
people living in developing countries. It's not surprising to see mountains of household waste
everywhere, especially in poor neighbourhoods: on the banks of streams and rivers, at the beach, on
plots of land that have not yet been built on or are insufficiently built on, and even on pavements and
roads. The problem of household waste accumulating in spontaneous and unauthorized dumps is a
reflection of the low rate of waste collection by the services responsible for it. These rates are between
20% and 50% in the best of cases, depending on the human and financial resources and technical
means available to the municipalities [13].

3.3. Problem of waste management in Togo.

The Greater Lomé area is home to two million people, or a quarter of Togo's population (Table
1). Each inhabitant produces an average of 0.6 kg of waste per day, and the capital emits 350,000
tonnes of household waste (organic, plastic, glass, paper, etc.) per year, barely 10% of which is
recycled [8].

Table 1. Demographic projection of the population of towns with more than 50,000 inhabitants in
thousands.

Big cities 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030

Greater
Lome

Tsevie 545 54.6 547 548 549 551 554 556 558 56 56.2 59.1 64.1
Atakpame 693 703 714 725 736 748 76 773 785 798 811 89.6 100
Sokode 951 964 977 99.1 100.5 101.9 103.3 104.7 106.2 107.7 109.2 120.7 135.4
Kara 949 96.7 985 1004 102.3 1044 106.5 108.7 110.9 113.1 1154 129.4 1459
Dapaong 58.1 59.1 602 613 624 63.6 648 661 673 686 699 773 854
Kpalime 751 764 777 791 804 819 834 849 865 881 89.7 99.1 110.7

1477.7 1534.9 1594.3 1656.1 1720.2 1788.6 1859.8 1933.7 2010.7 2090.6 2173.8 2655 3259.1
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Source: RGPH4 indicators (source [14]).

The problem with waste is that more than half of all plastic products manufactured are thrown
away as waste. For example, of the 460 million tons of plastic produced in 2019, 353 million tons were
thrown away. This disposal includes the acceptable (recycling, even if it is less than 9% overall), the
bad (50% ends up in unmanaged landfills) and the ugly (the rest simply ends up poisoning the
environment) (Hickey, 2023). Taking the statistics for 2019 in Togo, the Lomé conurbation produced
167.41605 tonnes of waste per thousand inhabitants, with projections of 545625.649 tonnes of waste
per thousand inhabitants in 2030.

Table 2. Demographic projection of waste production in tonnes in Togo's major cities (Gbekley, 2023).

Big
cities
Great
er 24739 25696 26691 27725 28798 29944 31136 32373 33662 34999 36392 44448 54562
Lom 0.6971 6.8951 1.4085 7.72 9.089  0.347 0.37 2416 3452 9994 9.009 9.613 5.649
e
Tsevi 9124.1 91409 9157.6 9174. 9191. 9224. 9274. 9308. 9341. 9375. 9408. 9894. 10731
e 74725 1633 57935 39954 14115 62436 84917 33238 81559 2988 78201 28856  .3688
Atak  11601. 11769. 11953. 12137 12321 12522 12723 12941 13142 13359 13577 15000 16741
pame 93227 34832 50597 .6636  .8213 7205  .6198 2607 1599  .8008 4417 4781 .605
Soko  15921. 16138. 16356. 16590 16825 17059 17294 17528 17779 18030 18281 20207 22668
de 26636 90722 54809  .9306 313 .6955 .078 4604 5845 7086  .8327 1172  .1332
15887. 16189, 16490. 16808 17126 17478 17829 18198 18566 18934 19319 21663 24426
78315 13204 48093 5714 .6619 2356 .8093  .1246 4399 7553 8122  .6369  .0017
Dapa 9726.8 9894.2 10078. 10262 10446 10647 10848 11066 11267 11484 11702 12941 14297
ong 72505 88555 44621 6039 7615  .6608 .56 2009  .1002 741 3819 2607  .3307
Kpali 12572, 12790. 13008. 13242 13460 13711 13962 14213 14481 14749 15017 16590 18532
me 94536 58622 22709  .6096 2504 3745 4986  .6226  .4883 .354 2197 9306  .9567

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030

Kara

Despite some excellent initiatives, the collection, sorting and processing system is still
inadequate. Many areas (streets, wastelands, lagoons, waterways) are clogged with waste, leading to
numerous sewer overflows, and the burning of waste is a common practice that emits noxious fumes.
Waste is produced exponentially in relation to the population (Figure 6). So one of the major
challenges facing local authorities is to set up a functional collection system. [4]. It goes without
saying that waste management is a major economic and environmental challenge for cities in
developing countries. A World Bank report published on 6 June 2012 warned that household urban
waste would increase by 70% worldwide by 2025 and that this would lead to a "sharp rise in the cost"
of waste treatment in low-income countries [15].
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Figure 6. Adétikopé Center public dump next to a busy church (Commune Agoe-Nyvé 6), Togo.

In Togo, on average, less than 20% of the population benefits from a household waste collection
service. In general, urban dwellers benefit from full refuse collection, while rural areas are not
collected at all. In towns, the systems for pre-collection or home storage and collection are very
different. The same spatial segregation that applies to other urban infrastructures and services (water,
energy, transport, etc.) also applies to waste collection. There are blatant disparities in the service
between high-standard neighborhoods (housing estates) and those of mediocre standard (working-
class neighborhoods). Very often, official waste collection is irregular and inadequate in the outlying
districts. Communal bins are overflowing and the service fails to meet its commitments. The failure
of the waste collection service to take charge of and treat the outlying neighbourhoods, on the one
hand, and the lack of awareness of the health hazards of unauthorized dumps and dumpsites, on the
other, contribute to the carelessness of residents when it comes to their collective urban space.

Modern business and residential districts generally have door-to-door waste collection; private
individual bins, or communal bins in blocks of flats, are placed on the doorstep and emptied daily by
the waste collection service. These neighborhoods benefit from maximum resources and therefore
have few or no sanitation problems. The disparities we have just seen also exist between different
towns in the country, whatever their size. This is the case for refuse collection in the residential areas
of Lomé airport, the Cité Millénium and the Caisse.

3.4. Current waste management in Togo and Greater Lomé

Managing waste means trying to produce less of it, then recovering the materials it contains, and
finally disposing of it in an environmentally safe way. In Togo, waste management is the
responsibility of local authorities. However, they also sign 1-year contracts with private operators to
collect waste. There are two possible scenarios for waste collection. In the first case, the Commune
directly carries out this task on its own authority, employing its own municipal staff. This is what
most of the country's Communes do. However, the inadequacy of municipal budgets, compared with
the increase in collection costs, often limits this practice over time. The second scenario is where the
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Commune delegates this operation to a service provider such as ANASAP (National Agency for
Sanitation and Public Health).

Landfill sites still appear to be the main destination for community waste (Figure 7), accounting
for 9-79% of the total amount of waste collected; some (8-37%) is burned in neighborhoods or at the
dumping site; the remainder (manure and other waste) makes up the remaining 3-9%, mainly in the
Gulf prefecture. The example of this prefecture is indicative of the situation in all Togolese towns. On
the other hand, the town council does not have the resources to collect all the household waste it
generates. The lack of access roads and the poor habits of residents in underprivileged neighborhoods
complicate the management of urban rubbish. In the minds of some residents (those in the outlying
districts), it is up to the agents of the service providers responsible for waste collection to pick up the
rubbish, wherever it is located. An organization based on the seven (7) existing arrondissements has
enabled tasks to be shared out. A solution was thus found by privatizing the urban waste collection
sector, with the State, through the Municipalities and the Ministry of the Environment, sharing
responsibility for urban waste management.

Figure 7. Adétikopé center public dump (Commune Agoe-Nyivé 5), Togo.
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Figure 8. Garbage dump next to a House in Kpokpomé Agouté (Commune Agoe-Nyvé 6), Togo.

Projections of population growth in Lomé and waste
production

Population of Greater Lomé > Waste produced in the Lomé conurbation
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Figure 9. Waste production and demographic projections for the Lomé conurbation (2010-2030).
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Figure 10. DJOVE public dump (Commune Agoe-nyvé 6, Togo).
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Figure 11. Garbage dump next to a House in Kpokpomé Agouté (Commune Agoe-Nyvé 6), Togo.


https://doi.org/10.20944/preprints202308.1619.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 August 2023 d0i:10.20944/preprints202308.1619.v1

Conditioning

Evacuation

Transformation

Figure 12. Summary diagram of the waste management circuit Source (Gbekley, 2023).

In Greater Lomé, as in other cities in Togo, waste collection was, until recently, carried out at
three levels: the first level was for pre-collection, in the markets, by associations and small and
medium-sized enterprises (SMEs); the second level was for collection, in the markets and districts, by
private companies selected after a call for tenders; the third level was for intervention by the Lomé
City Council in the markets and their surroundings. The final landfill was at Agoe. Since 1996, the
municipal authorities have realized that this landfill was saturated. All the players involved have
always been unanimous about the need to find another site, and to carry out a study for the
establishment of a new landfill that meets the appropriate standards laid down in this area. A major
step forward in waste management is the creation of a Technical Landfill Center (CET). Other
initiatives include the promotion of waste recovery and recycling.

3.5. Composting, a waste management model still in use in Greater Lomé

Composting was practiced in ancient times. For thousands of years, the Chinese have collected
and composted all the matter from their gardens, fields and homes, as well as faecal matter. In the
Near East, at the gates of Jerusalem, there were appropriate places to collect urban waste. Some waste
was burnt and others composted. Composting is an aerobic microbiological process of decomposition
and synthesis of organic matter; its main enemy, and very serious drawback, being plastic. These
transformations are due to the bacteria, actinomycetes and fungi contained in the waste. [16].

For anumber of years now, thanks to the winds of technological transition, new players involved
in private-public partnerships have been working alongside public authorities to help manage urban
waste by proposing innovative solutions with a view to the circular economy.

3.6. Some waste recycling projects in Togo.

Clean Natural Ecosystem (ENPRO): In Togo, a project to focus on waste recovery has been
running since 2011. This is the Africompost Lomé project run by ENPRO and GRET in partnership
with the Commune of Lomé and now with the Autonomous District of Lomé. [15]. The aim of
Africompost is to improve waste management in the city of Lomé by developing recycling through
composting. The players involved in this project are in daily workshops to share their experience of
waste management, the environment, urban development and agriculture in Lomé. [15].

Project to improve waste management through composting and concerted action in the
neighborhoods of Lomé (Togo), led by Gevalor and subsidized to the tune of €300,000 by Syctom:
Lomé, the capital of Togo, is home to 25% of the country's population. Faced with difficulties in
managing its household waste, the city has been modernizing its solid urban waste management
scheme since 2007, with financial support from the Agence Frangaise de Développement. The first
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phase of the project (2007-2012) focused mainly on reorganizing the pre-collection and waste
collection channels, and on developing transit sites, but the collection rate remains low and illegal
rubbish dumping still persists. The second phase (2013-2019) focuses more on the solid waste
treatment phase and on the construction of a new landfill site at Aképé to replace the current landfill
at Agoé, which is saturated. The project led by Gevalor aims to improve the waste collection service
in three urban districts of the city of Lomé and to support the activities of the ENPRO association,
which has developed the composting platform as part of the Africompost programme. Syctom
provided support during an initial phase (October 2017-December 2018) to the tune of 98,250,000
FCFA (€150,000). This phase led to a number of advances, such as an awareness-raising plan, the
definition of a labeling framework, a diagnosis of pre-collection, work on reducing sand in waste,
and improvements in compost quality. The second phase of the project, subsidized to the tune of
98,250,000 FCFA 150,000 in 2018, should make it possible to: (i) improve the waste collection service
and household behaviour: raise awareness among households about subscribing to pre-collection,
support pre- collection structures to gain access to the label, test operation to reduce sand in waste,
consultation between the various stakeholders and the municipality on the organization and cost of
the waste management service; (ii) make waste recovery sustainable by consolidating all the activities
of ENPRO (the association that provides pre-collection and manages the composting platform) in an
entrepreneurial approach: training of composting staff, training and support for ENPRO in
entrepreneurial management tools, actions to popularizes compost among farmers, etc. [17].

Ecobox" project to recycle solid waste in Togo. Aného, in the south-east of the country, will serve
as a pilot town for the launch of the "Ecobox" solid waste recycling project in Togo by the
telecommunications group Togocom and Africa Global Recycling (AGR) .The initiative is part of a
three-year program : In Togo, the private sector is supporting the government's solid waste
management policy.Just recently, Togocom and Africa Global Recycling (AGR), a company
specializing in waste recycling, launched the "Ecobox" project. The initiative aims to reduce the
proliferation of waste in Togolese towns and cities. The project is the first phase of a three-year
program. The two partners have launched the pilot phase of "Ecobox" in Aného. In this coastal town
in south-east Togo, the project involves the installation of three Ecoboxes for the collection of solid
waste, in the commune of Lacs 1. The facilities will be used to recover and buy back recyclable solid
waste from local people and players in the informal sector. Togocom and AGR will recruit three waste
eco-collectors to facilitate collection in Aného. The "Ecobox" project will then be rolled out to other
towns in Togo. AGR will recycle the waste collected. The recycled products will be sold to companies
looking for low-cost raw materials. " We will be setting up new types of sales outlets for Tmoney
products and services", says telecommunications operator Togocom.

Mitigating solid waste pollution: In order to achieve effective results, Togocom plans to integrate
digitization into the solid waste collection and recovery process in Togo. This should help to reduce
soil and water pollution. According to the National Agency for Sanitation and Public Safety
(ANASAP), individual waste production in Togo is within the norm for developing countries, at 0.4
to 2 kg per inhabitant per day.

Biogas production: In Togo, some of the waste produced will soon be converted into biogas, at
Kloto in the Plateaux region. Biothermica Technologies is implementing the project at a cost of 250
million CFA francs (over €381,000). The Canadian company believes that converting waste into
biogas should provide a lasting solution to the problem of waste pollution in Kloto and reduce
emissions of 260,000 tonnes of CO 2 by 2030 in Togo [18].

4. Discussion

This study used a methodology based on fieldwork coupled with documentary research. This
methodology is beneficial in that the literature on waste management is fairly rich and complements
the field data obtained. This study deals with a crucial environmental issue in Africa in general and
in Togo in particular. Among the five scourges threatening the environment in sub-Saharan Africa,
waste pollution features prominently, alongside desertification, deforestation and toxic waste
pollution. The problem of plastic waste is a story that began as an environmental crisis, and quickly
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became an economic and health crisis. And it is a story that cuts across the three global crises we are
facing today: biodiversity, climate and pollution [19].

Thinking about effective solid waste management in Africa is a squaring of the circle in which
most sub-Saharan cities are trapped. For a number of years now, West Africa has been looking at
ways of effectively managing urban waste. West African cities have been undergoing rapid and
continuous demographic and spatial expansion for several decades, with the development of new
lifestyles and catering facilities [20]. Africa seems to be lagging behind when it comes to
environmental issues and urban waste management. Solid waste management has become one of the
main environmental problems facing municipal authorities. It has been exacerbated in recent years
by the sharp increase in the volume of waste generated and by qualitative changes in its composition
[21] As a result, African cities such as Lomé and its inland municipalities are crumbling under the
weight of rubbish, and diseases (dysentery, diarrhoea, malaria, etc.) linked to insalubrity are legion.

In terms of urban waste management, increasingly stringent regulations have been put in place
since the 1970s to resolve environmental issues and make better use of waste, with a view to achieving
a circular economy. Two approaches are generally proposed to solve the problem of waste
management. The first is to ensure that waste is managed through treatment processes whose
recovery targets are constrained by product type. The second is based on the prevention of waste
generation through product eco-design, which (i) extends the product's lifespan and (ii) ensures that
it is better recycled at the end of its life. This article focuses on strengthening the link between these
two axes by proposing indicators that complement recoverability rates, enabling designers to better
understand the effectiveness of recovery in the various end-of-life treatment routes [22].

In today's consumer society, the mass production and consumption of goods leads to the
generation of large quantities of municipal waste. Initially, little attention was paid to the
environmental burden of mass consumerism, and municipal waste was destined for disposal in
landfill sites. Since the 1960s, society's growing concern about health and environmental risks has
prompted the implementation of advanced waste management systems in developed countries [23].
Although local players believed in this and did their utmost to promote management models, the
public authorities, dominated by the central government, were not sufficiently equal to the public
actions decided on in terms of environmental management. Indeed, fearing the worsening situation
today, urban areas have seen the introduction of management systems since the end of the 1980s
based on sorting and selective collections as part of the reorientation of household waste
management. The development of these practices presupposes a commitment on the part of the
population, which affects not only the relationship they have with their waste, but also a whole range
of relationships with the institutional spheres, both administrative and economic. We therefore need
to look back at the involvement of users in order to understand how such a solution could become
apparently consensual [24].

With regard to Lomé in particular, studies have been carried out with a view to managing urban
waste and effluents. There is a considerable body of literature on the subject, including technical
reports that are still current or need updating, such as those produced by the GIZ, platforms such as
ENPRO and research laboratories such as the GTVZ. Today, urban waste management in Togo is
possible and is becoming a condition for the sustainable development of our territories in that it
promotes added value, that of the circularization of the Economy [25]. Today it is increasingly clear
that the current linear economy model (take-make-throw) has substantial limits and does not seem
to be able to achieve the sustainable development objectives that now dominate the agenda of
decision-makers at global level. Increasing attention is therefore being paid to developing policies
that enable a transition to a circular economy model [26]. People living near the landfill sites at Agoe
in the commune of Agoé and Aképé in the commune of Avé in Togo have ended up developing a
very lucrative business there, proving to everyone that recycling and recovery are feasible and a
source of employment: it is possible to make a living from the transformation of the landfill site [27].
The study into setting up a technical landfill center for waste therefore became an absolute priority.
In the interests of fairness, despite the financial and technical obstacles facing the waste management
sector, ongoing attempts are being made to divert waste from landfill sites to certain advanced
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recycling facilities. Indeed, most providers are approaching sustainable waste management solutions
and most decision-makers are identifying their problems and past mistakes to implement a solid
waste management system. The performance of the many players is worthy of encouragement and
improvement, with the support of the Government and the goodwill of all. Finally, the financial
stakes, seen solely as a source of gain, are a hindrance to the opportunities offered by the growing
waste market and to rational waste management. This study has enabled us to diagnose waste
management in Togo, and particularly in its capital, Lomé, and to identify the obstacles and
challenges to setting up a management system that promotes a circular economy. Awareness is also
being raised of the need to move towards implementing waste management in the context of a
circular economy [21]. The empowerment of Communes in application of the law on decentralization,
the organization and promotion of local initiatives and the private sector should, in principle, make
it possible to overcome the difficulty of managing Togolese urban waste [28-31]. In view of the new
governance data in line with sustainable development, it is urgent that the public authorities focus
actions on the real needs (supply of drinking water, management of solid urban waste, wastewater
and excreta) of the population and territories. in demographic change [32]. As some authors have
proposed, the comparative analysis of the specific management possibilities between the different
municipalities could make it possible to assess the courses of action to improve sustainable social
practices [33]. Making a country green is crucial to ensure the survival of humanity, given the current
climate crisis. A nation's entire productive matrix and related production processes must therefore
be sustainable to achieve this goal. This should be done taking into account relevant factors and
issues, such as sustainability [34].

5. Conclusion

Solid waste management has become one of the main environmental problems facing municipal
authorities in the Greater Lomé Autonomous District of Togo. It has been exacerbated in recent years
by the sharp increase in the volume of waste generated and by qualitative changes in its composition.
The provision of adequate waste management services is essential because of the potential impact on
public health and the environment. The lack of planning, the absence of appropriate disposal, the
inadequacy of collection services, the use of inappropriate technologies, inadequate funding and the
limited availability of skilled and qualified manpower, as well as the sudden massive increase in
population, are considered to be the main problems facing solid waste management in the region.

The aim of this study was to identify the different solid waste management practices and
approaches employed in Togo, and the extent to which the policies, regulations and technologies
applied play a role in the context of solid waste management and the circular economy.

The study revealed that most of the waste management problems in the countries analyzed
appear to be due to political factors and the decentralized nature of waste management, with
management and responsibilities at several levels. Material and energy recovery in the context of
municipal solid waste management does not differ significantly between communes in Togo. As a
result, a fresh look is needed and it is necessary to move from a linear economy of "waste
management" to a circular economy model of "resource efficiency”. The latter can be achieved by
adopting a common vision of how the solid waste management system can be transformed into a
circular economy. Since they are the main drivers of any transition to a circular economy system, the
existing policies, strategies and practices that govern waste management performance in the region
need to be reviewed. Currently, there is a consensus among local authorities that the success of any
sustainable waste management solution requires the participation and cooperation of all parties
involved in the sector, such as international companies, local private companies and municipalities.
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