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Abstract: Waste and resource management in Togo is expected to become more difficult due to
increasing socioeconomic development, industrialization, and renewable energy investments. Al-
though there are numerous elements that affect waste and resource management, legislation and
policy frameworks are essential. In response to the growing demands for environmental protection,
the legal provisions and regulatory frameworks of waste and resource management, as well as the
legal implementation process, must be more and more comprehensive. Some actions have been
taken in Togo to improve the incorporation of more sustainable industrial processes, which include
restrictions and regulations on MSW generation, decentralization of MSW management, policies and
incentive systems that promote waste reduction, reuse, and recycling, improvement of enforcement
through investigation and treatment of violations, and encouragement of macro-socio-economies
in the management of municipal solid waste. In spite of the presence of these policies, the sector is
still plagued with numerous challenges, mostly in terms of implementation and the application of
these policies to develop tailor made and locally feasible solutions. This research paper highlights
relevant policies relating to MSW management in Togo as well as key international conventions and
policies. It also discusses the contribution that “transition management” can make to such processes,
emphasizes the role of governance for sustainable development, and it suggests solutions with a
long-term transformation impact such as the incorporation of waste to energy systems into industrial
processes. The paper further identifies some flaws and challenges with law implementation on MSW
management and suggests solutions to improve the effectiveness of law implementation and the con-
ditions and criteria for a safe and secure way to use waste-derived materials and fuels or by-products
coming from society or other industries. These policy suggestions may also be applicable globally at
an individual industry level to encourage the creation of more Green Industrial Companies (GICs).

Keywords: sustainability; green industrial companies (GICs); municipal solid waste recovery;
co-processing waste to energy; municipal waste management; municipal solid waste mechanical
biological management plant (MSW-MBMP)

1. Introduction

In sub-Saharan Africa, Togo is one of the smallest in terms of land size, but it is
not exempted from the numerous challenges plaguing the continent in the management
of its continuously increasing municipal solid waste (MSW) [1]. With a rapid growth
rate, particularly in industrial output, services, and urbanization, Togo is in an economic
development, industrialization, and modernization phase. The average annual Gross
Domestic Product (GDP) of Togo was 5.1% in 2022. Along with this boom, there has been
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a significant rise in urban population, particularly in Lomé, the capital city [2]. MSW
collection and treatment is undoubtably under tremendous strain as generated volumes
increase quickly, and its constituent parts become more complicated [3].

The ecological environment has been under strain because of the vast quantity of
waste that has been released into nature because of domestic, commercial, and industrial
operations (Figure 1a). The last two years have seen an increase in the quantity of MSW
up to 1500 tons per day. Over 14 million tons of MSW was estimated to be generated
worldwide in 2022. By 2030, it is anticipated that 54 million tons of solid waste would have
been generated nationwide due to population growth [1].
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Figure 1. (a): Uncontrolled landfill (Agoe uncontrolled landfill in 2019); (b): Potential benefits from
sustainable management of MSW in Togo.
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To attain sustainable development, the state as well as the various municipalities are
guided by a vital principle: sustainable development achievement only goes hand in hand
with respect for natural laws. Consequently, good management of MSW will bring the
country economic, social, and environmental benefits [4]. Based on a recent study, Figure 1b
represents potential benefits that could be attained through more effective and sustainable
management of MSW in the country [5].

Ironically, despite the proven potential benefits, there is still about 2000 tons-per-day
(tpd) of MSW that is collected but not well managed in accordance with standards, whereas
a more significant quantity of MSW is not collected at all, causing negative impacts to soil
and environment. Togo is also facing challenges with its social and environmental activities
due to the rapid expansion of industry, leading to 2427.2 tons/day of waste [6].

In Greater Lomé, there are three methods for municipal waste collection: direct
collection, pre-collection, and intermediate dump collection. An estimated 305.340 tons of
municipal solid waste are produced year on average, of which 89.428 tons are collected and
buried. A cleaner city will result from better waste management because less waste will
need to be buried [4].

However, the state’s budget for MSW management has not been able to keep up with
the rising volume of solid waste, nor has the system of solid waste collection, transportation,
treatment, and disposal.

The characterization shown in Figure 2 allowed researchers to determine that organic
matter, paper and cardboard, textiles, plastics, and used tires form the most significant
components of MSW produced in the country [2]. It has also been estimated that recycling
plastic bottles and selling them in the city’s port can increase daily income from EUR 15.5
to EUR 34.5, resulting in an increase in waste recovery [6,7], and creation of a circular
economy [8].
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Figure 2. Ratios and characteristics of urban solid waste generated in Togo [2].

Togo committed to collecting, transporting, and treating solid waste in the Decision on
Modifying the National Strategy issued by West African Service Center for Climate Change
and Adaptive Land Use (WASCAL) in collaboration with University of Rostock (UR) on
2 November 2021. The purpose is the implementation of strategies that integrate MSW
management by 2023 with a vision to 2030 [9]. It is projected that household waste will
comprise 90% of common municipal solid waste, 80% of domestic waste in the capital, and
70% of household waste in rural areas by 2023. The WASCAL and UR released the strategy
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draft document “National Sustainable Strategy (NSS) on integrated municipal solid waste
management by 2023 with a Vision to 2030 and projection to 2050” on 3 July 2023. Taking
into consideration the financial arrangements for investments and the method of capital
recovery for waste management operations, action areas and infrastructure requirements
are needed to meet the objectives. The most important factor is to enhance Togo’s legal
system and the efficiency of its MSW management laws [7,10,11].

1.1. An Overview Solid Waste Management Laws in Togo

The Togolese government’s main interests are on the preservation of the environment
and natural resources. As a result, several policies and strategies that support the efficient
management of the environment and natural resources from the standpoint of sustainable
development have been developed and adopted [12,13]. Therefore, governmental or private
promoters must use these policies and plans as a reference when putting any development
initiative into action. As a result, it has ratified several international conventions, treaties,
or agreements and, since 1984, has created rules and regulations that are binding on any
project that pertains to the environment and forest resources [12].

The government uses public policy as a management tool to carry out action plans.
As a result, the government is crucial to the formulation of policies. Constitutions, rules,
laws, legislative actions, principles, or directives are common types of public policies [14].
Policies in waste management include environmental protection legislation and rules for
waste collection, treatment, and disposal. Table 1 summarizes some of these policies
in Togo.

Table 1. Solid waste management law and regulation in Togo.

Title Date Date Issued Issuing Agency Content

Law Law on Environmental Protection. 2009 National Assembly
of Togo.

This law was created to address environmental
protection activities, such as environmental rights,
obligations, and responsibilities of agencies,
organizations, families, and individuals.
Environmental protection activities also include
policies, measures, and resources to safeguard the
environment.

Strategies

National strategy on integrated solid
waste management to 2025, with a
vision to 2050.

2022 Municipal Authorities.

The overall objective of this strategy was to build an
integrated solid waste management system by 2024
that sorts solid waste at the source. Using relevant
and cutting-edge technologies, waste collection,
reuse, recycling, and treatment will be carefully
controlled to minimize the amount of waste in
landfills and lower environmental damage.

Solid waste development strategy in
urban areas and industrial zones in
Togo to 2022.

2020 Municipal Authorities.
This strategy’s goals are to collect, transport, and
treat between 70% and 85% of the total solid waste by
2030.

National program Solid waste treatment investment
program for the period 2011–2020. 2021 Municipal Authorities.

The program’s objective is to mobilize and
concentrate resources toward solid waste treatment
investments to increase the effectiveness of solid
waste management, enhance environmental quality,
protect public health, and contribute to the nation’s
sustainable development.

Decree Decree on waste and scrap
management. 1984 Ministry of Environment.

The management of waste, including hazardous
waste, home waste, common industrial solid waste,
liquid waste, wastewater, industrial emissions, and
other specific wastes, is covered by this decree.
Importing scrap metal is also covered by
environmental protection.

Decision
Announce regulations on
MSW collection, transportation,
and treatment.

2009 The Government.

Street sweeping, waste collection, transportation, and
treatment requirements, as well as rules for
household solid waste, construction waste, and
medical solid waste, are all included in this ruling.

Governments, NGOs, businesses, civil society organizations, and communities are all
stakeholders in public policies. Environmental regulators, environmental NGOs, waste
collection organizations, waste treatment businesses, and residential communities are also
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important stakeholders of solid waste management [15]. The Togo system of governmental
papers pertaining to household solid waste management is listed in Table 1.

The Government holds the Ministry of Natural Resources and Environment account-
able for carrying out the duty of national management. The Ministry of Environment
works along with other ministries, ministerial-level agencies, and organizations to imple-
ment environmental protection. The management of environmental protection in local
communities is handled by the People’s Committees of provinces and cities.

In 2018, Sani Yaya, Marc Vizy, and François Jacquier-Pélissier signed an agreement
to give Lomé 9.2 billion CFA francs (14 million euros) as payment to enhance waste
management in Togo’s capital. The grant will be devoted to the technical component
related to the environmental and social security of the landfill [8].

1.2. Green Industrial Companies

Industrial development in Togo has been increasing at a fast pace over the last decade.
Although this has major positive impact for the country’s economy and social improvement,
such as job creation, several negative impacts have resulted at the expense of environmental
sustainability [15]. It is important that industries incorporate strategies that reduce or
mitigate negative environmental impact into their operations. Such strategies usually have
economic implications on the companies.

Industries or industrial companies that incorporate certain green concepts into their
activities to safeguard the environment either directly or indirectly can be described as
Green Industrial Companies (GICs). Overall, the objective of governmental policy and
regulatory frameworks is to stimulate more companies to transition into the status of GIC
while incorporating some level of green strategy into their operations.

The development of GIC supply chain management will build on incorporating
environmental considerations into conventional supply chain management. As corpora-
tions and nations become more sensitive to environmental and social challenges, GIC has
emerged as a significant idea [16].

As a result, each nation must choose between expanding its economy and risking
negative effects on society and the environment. Understandably, nations must debate
and decide how to strike a balance between the possible advantages and disadvantages of
expanding their economies. The nature of the productive matrix emerges as one of the most
important aspects influencing the accomplishments of a GIC, among several other factors.

2. Research Methods

Togo has created several policy papers that must guide industrial operations and
stimulate the evolution of conventional industries into Green Industries Companies (GICs).
The authors synthesized policy information on political, legal, regulatory, and institutional
documents governing the management of GICs using analytical and general methods and
then evaluated how Togo’s law on Green Industrial Companies’ management is being put
into practice. To establish a foundation for discussion of ideas that enhance the effectiveness
of law implementation on green industrial businesses management in Togo, the paper also
analyzed policies, laws, studies, articles, reports, and statistic reviews on green industrial
company management [17,18].

The framework below represents the two categories of data sources based on the
level of control of the GIC. The government-controlled frameworks are external factors
to the GIC but have the capacity to influence the internal strategies and stimulate more
industries to transition to GIC status. The project-controlled strategies, on the other hand,
are internally controlled measures that companies choose in order to ensure the compliance
to local environmental standards as well as international standards such as the International
Standards Organisation (ISO) standards. One important quality of GICs is that labor health
and safety is safeguarded, such as in the instance of reducing emission levels within the
factory floor, while ensuring environmental compliance.
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Apart from reviewing documents, investigations were carried out on industries com-
plying with environmental standards as well as introducing innovative strategies to ensure
such compliances (Figure 3).
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3. Results and Discussions

With a land area of 57,000 km2 and a population of about 8 million (From World Bank
Data on 2022), Togo is a country in West Africa. There are five distinct economic regions
there. “Region des savanes”, “regions de la kara”, “regions centrale”, “region des plateaux”,
and “region marine” are what they are called [8].

Togo has put a lot of work into establishing MSW management policies and legislation
in recent years. The quantity of solid waste that needs to be buried is kept to a minimum by
using cutting-edge, environmentally friendly technology to collect, reuse, recycle, and treat
all sorts of created waste. However, MSW management still has issues of its own, polluting
the environment in several locations. Even many locations have major pollution problems.

There are various factors that contribute to such circumstances. One of them is the
fact that the present legislation on MSW management is insufficient, lacking, and far
from reflecting the real circumstances. The problems and barriers associated with Togo’s
MSW management laws have increasingly come to light. For the effectiveness of MSW
management in Togo, there are several shortcomings in the current state of legislation
execution regarding solid waste management, which are:

Decentralization in MSW management: Each form of waste (hazardous waste; house-
hold waste; common industrial solid waste; common industrial solid waste; and special
waste, such as agricultural wastes and biomedical wastes) and waste minimization are
managed in accordance with the legal requirements. There are several ministries dealing
with and resolving MSW management problems, which prevent a cohesive and adequate
management system from being in place. To address the issues, constraints, and challenges
associated with the State’s management of municipal solid waste [20].

Central to local levels must execute synchronously the unified state management of
solid waste. The Ministry of Natural Resources, Territory Administration, Economy, and
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Environment is the primary government entity in charge of managing solid waste at the
central level. The Department of Natural Resources and Environment is the primary local
government body tasked with managing solid waste on behalf of the province People’s
Committee. To increase the efficacy and efficiency of state management, it is important to
change the legislative documents relating to the duties and responsibilities of ministries,
branches, and municipalities regarding the management of municipal solid waste [21].

Controlling and limiting the sources of MSW should be prioritized. The major features
of waste management must be the avoidance and limitation of negative environmental
effects. In other words, waste creation must normally be prevented and limited at the
source of the waste. First and foremost, restrictions on waste production must be put in
place. If that is not practicable, steps must be performed to lessen waste formation. It must
be handled to generate waste that is required. Recycling is given high importance when it
comes to waste treatment. The removal of harmful waste is the next remedy. Destruction
will be the last option only when each of these alternatives has been fully applied [22].

In Togo, there are more and more sources of municipal solid waste, and, as a result,
they have a greater and greater influence on the environment. Some sources produce a
sizable quantity of MSW overall. However, there are also smaller sources of waste that do
include hazardous material. Due to inadequate resources, controlling and limiting pollution
sources has proven to be quite challenging. Deciding for the management and treatment
of MSW sources is therefore important. Another distinct requirement is to establish the
priority rankings for each step for each form of solid waste. Priority should be given to
reducing waste from sources that produce a lot of MSW, which affects many environmental
factors, such as highly polluting industrial production of cement and thermoelectricity in
the short term due to limited resources [23].

To reduce and finally cease using non-biodegradable plastic bags, it is important to
make an application legislative rule, comprehensive incentive programs and procedures,
promote activities of reducing, reusing, and recycling municipal solid waste, and establish
suitable roadmaps. In addition to developing rules on the management and use of recycled
goods and materials for various forms of recycling production from municipal solid waste,
it is crucial to complete the advice on valuation techniques for the collection, transportation,
and disposal of daily-life solid waste [24].

Examining, handling, and conducting inspections of infractions around MSW manage-
ment: The State management agencies on MSW and emission owner’s terms and articles
on how to treat waste at its source during collection, transportation, and disposal are just a
few of the details that the legal system on solid waste management must specify in detail
to successfully attract the participation of the public sector. Enforcement of pertinent rules
requires that the government monitor waste management at various stages, from the time
of waste creation to the ultimate disposal, and sanction offenders [25].

The monitoring, analysis, and punishment of administrative transgressions in envi-
ronmental protection, however, still has certain shortcomings. The legal definitions of
administrative offense penalties do not accurately reflect the reality. When offenders com-
mit violations repeatedly or fail to swiftly fix the harm they create, they are just considering
the individual violations and not the accumulation of fine levels. The ropes of discipline are,
therefore, not tight. All subjects who violate the law are subject to punishment, but there
are no provisions addressing the underlying causes of the infractions, therefore enforcing
that the sanctions are still vulnerable to disagreement from those who broke the law in
the first place. As there are not enough people to do the inspection and assessment, it
still has a lot of constraints. Due to administrative requirements that must be notified in
advance, only performing inspections during office hours, environmental law infractions
are becoming more complicated and challenging to discover. As a result, there is a low
level of effectiveness in the examination of legal compliance and prompt resolution of
infractions in all enterprises. Therefore, to reflect the current state of waste management, it
is necessary to modify the legislative rules on inspection, examination, and punishments
around environmental protection [26].
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Overview of Waste and Energy Policies, Legal, Institutional, and Regulatory Frameworks
in Togo.

3.1. Policies for the Management of Green Industrial Companies in Togo

Togo has created several policy papers that must guide industrial operations and
stimulate the evolution of conventional industries into Green Industries Companies (GICs).
All the policy documents under evaluation offer comprehensive policy frameworks for
incorporating environmental, sanitary, and energy concerns into Togo’s development plans
and initiatives. For instance, the Togo Environmental Sanitation Policy encourages resource
recovery strategies, maximizing synergies at all levels of collection, recycling, treatment,
and disposal. The Togo National Energy Policy also offers a framework for the effective
management of the country’s energy resources with the goal of fostering an environment
that would encourage increasing investment in the energy sector. The following themes are
generally the focus of the policies (Table 2).

Table 2. Waste and energy policies/international laws in Togo.

Policy Laws Policy Objective on Waste and Energy

The Strategic Framework of the
Sustainable Development Goals
(SDGs) [27,28]

The SDGs have identified 15 priority objectives to address poverty, hunger, access to energy
services, economic growth, employment, building resilient infrastructure, and climate
change.

ECOWAS Energy Efficiency Policy
(ESCP) [29]

The policy aims to improve ECOWAS’ energy efficiency to international standards by 2020
through five regional initiatives.

ECOWAS Environmental Policy [30] The ECOWAS Environmental Policy seeks to improve the living conditions of people in
sub-regional areas.

Togo’s national environmental
policy [31]

Togo’s national environmental policy aims to promote rational management of natural
resources and the environment, with four main orientations. (1) De-concentration of
industrial units, (2) legislation, (3) environmental assessment, and (4) low-impact mining.

Togo’s National Sanitation and
Hygiene Policy

Strengthen national capacities, develop local expertise, ensure full coverage of sanitation
facilities, and foster a culture of hygiene and sanitation.

National Spatial Planning Policy
(PONAT) [32]

Improve national governance of environmental management, bring coherence to policies,
plans, and policies, and promote an environmental ethic through public awareness.

TOGO’s action plan on renewable
energy [33]

Energy efficiency and sustainable energy for all focuses on three priorities. Increase energy
supply, strengthen security, reduce inequalities in access to modern energy services.

3.1.1. Legal Framework for the Management of Green Industrial Companies in Togo

As illustrated in Table 3, the international legal framework (ILF) for environmental
protection includes several accords that Togo has ratified. Togo has a robust legislative and
regulatory structure in place to manage the country’s natural resources and the environ-
ment. The National Strategy for the implementation of the United Nations Framework
Convention on Climate Change prioritizes improving energy efficiency and encouraging
fewer polluting methods in order to reduce ambiguities surrounding activity data and
GHG emission variables [34].

Table 3. Waste management, international and national legal framework in Togo.

Legal Framework Legal Framework Objective on Waste and Energy

International Legal Framework (ILF) in Togo

United Nations Framework Convention
on Climate Change
(UNFCCC) [34]

Stabilize greenhouse gas concentrations in the atmosphere to prevent any disturbance
of the climate and stabilize GHG concentrations in the atmosphere to prevent
dangerous anthropogenic disturbance of the climate system.
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Table 3. Cont.

Legal Framework Legal Framework Objective on Waste and Energy

The Kyoto Protocol [35] Establishes a “clean” development mechanism to help developing countries and
Annex I Parties meet their emission reduction and limitation commitments

The Paris Agreement [36]

Aims to contain global warming below 2 ◦C and to achieve carbon neutrality by
reducing GHG emissions to offset them by carbon sinks in the second half of the
century. The Paris Agreement emphasizes the distinction between developed and
developing countries, setting a $100 billion ceiling for climate assistance by 2025.

International Labor Organization
Convention 176 on Mining [36]

International Labor Organization Convention 176 on Mining prohibits all forms of
child labor in mines and advocates for immediate action to eliminate the worst forms
of child labor. Types of work must be determined by national legislation or competent
authority.

The Convention on the Promotional
Framework for Safety and Health at
Work [37]

Members must take active measures to ensure a safe and healthy
working environment.

National Legal Framework (NLF)

The Togolese Constitution of the 4th
Republic of 1992 [38]

Recognizes the citizens’ right to a healthy environment and imposes special
obligations on the State to protect it. It also considers the environmental rights and
duties set out in the 1945 Universal Declaration of Human Rights and international
instruments ratified by Togo.

Environmental Framework Act 2008-005
of 30 May 2008 [39]

Preserve and sustainably manage the environment, guarantee an ecologically healthy
living environment, create conditions for rational and sustainable management of
natural resources, and improve the living conditions of the population.

Law No. 2018 correcting Law No.
2007-011 of 13 March 2007 on
decentralization and local freedoms [40]

Confers important powers on local authorities to manage the environment and natural
resources, including sanitation and environmental health measures.

Law No. 2008-009 of 19 June 2008 on the
Forest Code [41,42].

Defines and harmonizes the rules for the management of forest resources for a balance
of ecosystems and the sustainability of forest heritage. It also prohibits any act that
harms or disturbs wildlife or habitats, along with hunting, fires, and bushfires.

The Planning Framework Law [43]
Focuses on unity, national solidarity, economic and social cohesion, complementarity,
sustainability of development, participation of all actors, subsidiarity, and
regional integration.

Law No.2009-007 of 15 May 2009 on the
public health code [44] Protects the environment, including water and air pollution

Regulatory Order No 2011-041/PR [45]
Regulatory Order No 2011-041/PR outlines steps for carrying out Togo’s
environmental and social impact assessment. Audit must be conducted every four
years following environmental compliance certificate.

Regulatory Order No 2012-043/PR [46] Regulatory Order No 2012-043/PR revises tables of occupational diseases, defining
them as an ailment deriving from working circumstances.

Inter-ministerial Agreement
No.004/2011/MTESS/MS [47]

Establishes an occupational safety and health service to identify and assess risks,
monitor risk factors, and draw up statistics.

Inter-ministerial Agreement
No.005/2011/MTESS/MS

Employers must submit their employees to medical examinations for employment and
periodic examinations at least once a year, with employer responsibility for costs.

Inter-ministerial Agreement
No.009/2011/MTESS/DGTLS of
26 May 2011

The Technical Advisory Committee on Safety and Health at Work is responsible for
identifying risks, ensuring compliance, carrying out investigations, and improving
health and safety conditions.

Inter-ministerial Agreement
No.2000-090/PR

Application for operating authorization must be sent to Regulatory Authority three
months before commissioning.

3.1.2. Regulatory Framework for Management of Green Industrial Companies in Togo

The World Health Organization (WHO)’s recommendations on pollution and nui-
sances and some International Organization for Standardization (ISO) standards are gen-



Waste 2023, 1 663

erally accepted standards for process improvements. Some important standards include
ISO 14000:1996, which provides guidelines on Qualification Criteria for Environmental
Auditors, whereas ISO 14012:1996 provides guidelines for the qualification criteria of envi-
ronmental auditors and audit managers. It applies to both internal and external auditors.
Criteria for the selection and composition of audit teams are not included; information on
these topics is given in ISO 14011.

ISO 14012:1996 has been developed in parallel with the International Standards on
General Principles of Environmental and Social Impact Assessment (ISO 14010) and on
Guidelines for Specific Auditing of Environmental Management Systems (ISO 14011).

ISO 14001:2015/Environmental Management System: The ISO 14001:2015 specifies
the requirements for an environmental management system that an organization can use to
improve its environmental performance. It is intended for use by organizations wishing to
manage their environmental responsibilities in a systematic manner that contributes to the
environmental pillar of sustainable development.

The standard helps an organization to achieve the intended results of its environmental
management system, which are added value to the environment, to the organization itself,
and to stakeholders. In line with the organization’s environmental policy, the expected
results include, among other factors, improving environmental performance; meeting
compliance obligations; and achieving environmental objectives.

ISO 14001:2015 applies to the environmental aspects of the activities, products, and
services that the organization identifies and has the means to either control or influence
from a life cycle perspective. The standard can be used in whole or in part to systematically
improve environmental management. However, declarations of conformity are not accept-
able unless all its requirements are incorporated into the organization’s environmental
management system and are met without exclusion.

WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide, and
Sulphur Dioxide: The air quality guidelines were published by the WHO in 1987 and
revised in 1997. The purpose of the Guidelines is to provide a scientific basis for reflection
to protect public health from the harmful effects of air pollutants and to eliminate or
minimize pollutants known or suspected to be harmful to human health and well-being,
being man-made.

WHO guidance values are based on epidemiological and toxicological data and are
long-term objectives. They are indicative and therefore have no regulatory scope. Guide
values are for individual compounds only. There are no data on possible synergies between
pollutants. Ideally, the guidelines recommend guideline values representing concentrations
of pollutants in the air that do not pose a danger to the human population.

In the case of non-cancerous substances, the WHO Directives specify guide values
for air quality, i.e., the concentration below which a substance is not expected to have any
adverse effect on health; the adverse effect considered; the concentration at which this
effect is observed; and the range of ambient concentrations that established the exposure-
response ratios and the associated uncertainty factors. For carcinogens, there is no threshold
below which the component is not a health risk. To determine an acceptable risk, the
guidelines are:

For these compounds: Expressed in terms of the additional cancer risk associated with
the presence of these substances in the air.

Noise Standards: The World Health Organization (WHO) and the Organization for
Coordination and Economic Development (OECD) have collected data and developed their
own studies on the effects of exposure to environmental noise. Based on these assessments,
recommended values for different periods and situations have been defined.

World Health Organization/Organization for Coordination and Economic Develop-
ment Guidelines: The World Health Organization (WHO 1999)’s Guidelines on Noise in
Communities have issued the following generic directive on the occurrences of adverse
health effects from noise.
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• To protect most people from high daytime noise, the sound intensity levels on bal-
conies, terraces, and outdoor living areas should not exceed 55 dB LAeq for continuous
background noise.

• To protect many people from moderate daytime nuisances, the outdoor sound intensity
level should not exceed 50 dB LAeq.

• At night, the sound intensity levels on the exterior façades of living spaces should
not exceed 45 dB LAeq and 60 dB LAMax, so people can sleep with the windows
open. These values were obtained assuming that the reduction in noise from outside
to inside with partially open windows is 15 dB.

3.1.3. Institutional Framework for Management of Green Industrial Companies in Togo

Green Industrial Companies (GICs) will need to work with a wide range of institutions,
whose list is included in Table 4, to conduct the project sustainably while adhering to legal
and regulatory requirements [48]:

Table 4. Togolese Institutional framework for GIC project application.

N◦ Institutions Role in the Management of GIC

1 Ministry of Environment and
Forest Resources

Implementation of the national environmental policy is ensured by the
ministry in charge of the environment.

2 Ministry of Energy and Mines
Implementation of State policy in the area of mines, hydrocarbons, and energy
and ensures its follow-up with the collaboration of other ministries and
institutions concerned.

3 Ministry of Road, Rail and Air Transport

Coordinates the interventions of the State and the various actors in the
construction of public works and oversees the management of the
maintenance, rehabilitationm and promotion of road, airport, rail, port, and
rural track infrastructures. They are responsible for the public engineering and
architecture activities entrusted to his services.

4 Ministry of Security and Civil Protection
Implements government policies in matters of protection of persons and
property, civil security, security of institutions, and maintenance of public
order and peace.

5 Ministry of Public Service, Labor and
Social Dialogue

Prepares labor relations legislations and regulations and oversees
their applications.
Ensures the quality of relations between workers and employers and promotes
social dialogue.
Defines the strategy for combating unemployment, underemployment, child
labor, and illegal work.
Promotes fundamental principles and rights at work, labor migration, and
conflict management in the workplace
Implements a policy for the development of social cover for workers.
Monitors the proper functioning of social security and health insurance bodies.

6
Ministry of Territorial Administration,
Decentralization and Territorial
Development

Develops implements, conducts and executes government policy in the areas
of territorial administration, the conduct of the decentralization process, and
the management of local authorities.
Ensures respect for the distribution of powers between the State and the local
authorities and works to safeguard the general interest and legality.

7 Ministry of Health, Public Hygiene and
Universal Access to Care

Develops programs to improve health coverage as well as strategies for the
prevention and control of major endemics.
Ensures the permanence and continuity of the functioning of health services
and ensures easy and equitable access to health care.

8 Ministry of Trade, Industry and Local Consumption

9 ANGE-(National Environmental Management Agency)

In MSW management, socialist policies must be encouraged [49]. The State is very
concerned with socialist policies in environmental protection in general. The structure for
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the law promoting socialist policies is still being completed. Some booming industries
include waste transportation and collection, particularly hazardous waste, and waste
treatment facilities. Figure 3 presents an illustration of how a typical GIC operates within
the country. However, to coordinate the socialization, Togo needs a comprehensive policy
and legal framework for the growth of environmental services as well as a network of
environmental service firms.

Company-controlled Strategies to improve the development of Green Industrial Companies.
Below are examples of companies that have led the way in incorporating certain green

concepts into their operations (Table 5).

Table 5. Togolese companies that led the way in incorporating green concepts.

Company Green Strategy

1. Scantogo Substitution of fossil fuels (coal) with waste alternative
fuel biomass from local farms

2. WACEM Substitution of fossil fuels (coal) with waste alternative
fuel from local waste oil

3. NIOTO Substitution of fossil fuels (Diesel) with waste alternative
fuel from local farmer waste

1. Public Private Partnership

To improve public–private collaboration and mobilize socialized resources for envi-
ronmental preservation, methods and policies must be reviewed and added [50]. Some
private companies have partnered with public institutions to ensure compliance with
environmental standards.

2. Community-based strategies

It is important to support community-based waste collection and sorting operations.
The local community should be given a bigger voice in local MSW management policy and
be given more responsibility as a conductor, inspector, and supervisor of local solid waste
management [25].

This country can develop a specific program of zero waste in cities, eliminating
uncontrolled landfills, with the use of circular economy indicators, as shown in Figure 4.
Additionally, this calls for increasing environmental awareness among Lomé’s culture
and the academic community. As shown in Figures 4 and 5, the cost of investment in
infrastructure (infra-invest-cost) for total investment technology at municipal solid waste
plants. The investment focused on the treatment of bio-digesting, the refused derived fuel
(RDF), and the municipal waste collection facility. It also has the yearly operating cost
(OPEX). The investment recovery time is about 9 years.
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In this regard, it should be underlined that additional market and business research
is required for the proper implementation of a recovery waste management plan. Future
research lines could be created as a result to consider the needs of the market, logistics, and
other business-related factors [52].

Green Industrial Companies will have to consider these different development Goals
on SDGs, Goal 9 and 13 in particular, to promote sustained, shared, and sustainable
economic growth, full productive employment, decent employment for all, and, by putting
in place management mechanisms, to help to ensure Togo’s resilience and adaptation to
climate hazards [53].

Green Industrial Companies (GICs) will consider the objectives of this policy (ESCP)
by working to create an enabling environment for energy efficiency in the implementation
of all phases of the activities; Green Industrial Companies must implement their projects in
accordance with the objectives linked to each strategic axis of the ECOWAS common policy,
which is intended as a framework for “West Africa in a frontier-free space where citizens
can benefit from opportunities and sustainably exploit the region’s enormous resources.”
Green Industrial Companies will ensure compliance with this national policy regarding
compliance with the laws in force, the promotion of clean technologies, the implementation
of low-impact mining practices, and the restoration of mine sites [54].

With the renewable energy option, green industry businesses can enable Togo to
reduce its GHG emissions in accordance with the main objective of the Kyoto Protocol.

Togo will be able to adhere to the Paris Agreement’s goal of keeping global warming
“far below 1.5 ◦C”, if feasible, thanks to this waste recovery operation involving various
industry companies, encouraging methods for reducing all types of emissions and a strategy
for boosting carbon removal sinks [51].

3. Business models in waste management and creation of circular economy

By examining the framework’s conditions and its effects, businesses and organiza-
tional models can be developed for the implementation of the management strategies,
technologies, and product retailings mentioned above, creating business plans for the
facility that handles municipal solid waste. One business case should be created from the
business cases for the entire plant.
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Create a decision-supporting tool to help with the model’s replication in various
national contexts. Create a spatial representation of hotspots to assist with decision-making
for replication.

Green industry businesses must ensure the fulfilment of the obligations arising from
this agreement by taking all necessary measures to carry out recruitment in compliance
with legal and regulatory provisions [52].

4. For labor rights, health and safety standards for the health, safety, and well-being of
the workforce, and to support the long-term economic growth of society, it is crucial
to provide a workplace that adheres to hygienic and sanitation standards [55].

Therefore, green industrial enterprises must take the essential steps to give the orien-
tations of this in its different operations actual thought and must adhere to this vision of
PONAT by carrying out these activities in accordance with the resulting guidelines and
in compliance with the established strategic axes. They also have to consider its different
orientations both to minimize the potential impacts inherent in climate change and to
ensure optimal, environmentally sustainable management of its facilities and also achieve
the SDG goals, developing a Circular Economy (CE) and Industry 4.0 (I4.0) [51].

Green industry businesses must operate in accordance with the goals of UNFCCC
agreement by paying particular attention to the principles to safeguard humankind and
their environments from the consequences of climate change [50].

In accordance with Article 2: the International Labor Organization (ILO)’s instruments
relevant to the promotional framework for occupational safety and health. These provisions,
transposed into Togo’s internal legal system via the Labor Code and the Social Security
Code, must be respected by green industry businesses. A good recruitment program and
good management of labor could provide a positive influence to increasing employee
commitment, productivity, and the quality of work, including performance [49].

Green industrial company must take all necessary measures to ensure that workers
operate in the optimal safety conditions, must ensure the protection of the health of the
workers, and not throw into the nature any waste likely to harm the health of the population.
By abiding by its commitments under this order, Green Industrial Companies (GICs) must
place a high priority on the health and safety of its employees. They will need ensure the
implementation of this decree to guarantee the well-being of their workers.

5. Ensuring standards and reducing negative environmental impact

When working with local authorities on these environmental management efforts,
especially in relation to waste and resources management and local development projects,
the green industry firms will need to take these texts or laws into consideration.

Green Industrial Companies will need to take the required steps to guarantee com-
pliance with the forest code’s requirements and give a compensating replanting program
top priority in its sphere of control to conserve forests that are a real source of absorbing
greenhouse emissions, and they will also have to adhere to the vision of this law by carrying
out these activities in compliance with the resulting obligations and in compliance with the
established principles [24].

An environmental management strategy based on ISO 14001 has already been adopted
by Green Industrial Companies (GICs). This is taken into consideration in the environmen-
tal and social impact assessment, and both the auditors and those in charge of carrying
out the company’s ESMP will make sure that they adhere to the standards outlined in this
standard to the greatest extent feasible.

Like other ISO standards, Green Industrial Companies (GICs) have adopted voluntary
methods to comply with the ISO 14001 standard. The companies must successfully finish
their certification audits to do so. A firm must thus take the required steps to carry out its
operations in line with the standard’s advocacy of continual improvement [52].

Based on these guidelines, Green Industrial Companies (GICs) will have to take the
necessary measures to limit all sources of air pollution within the framework of this research
review of the laws. Green Industrial Companies will be ensuring that the fundamental
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principles and rights recognized by the constitution are respected in all these processes.
This investigation was started in response to these requirements stated in the environmental
framework law.

Companies in the green industry vision will thus need to take the required steps to
close the gaps found in this research review to promote sustainable development and
ongoing process improvement [47].

4. Conclusions

Making a country green is crucial for ensuring human survival, considering the
current climate crisis. A nation’s entire productive matrix and related productive processes
must therefore be sustainable to accomplish this goal. This needs to be performed while
considering relevant factors and problems, such as sustainability, etc.

The research findings suggest that solid waste management is urgently needed in
Togo due to the country’s growing MSW production. New rules have been implemented,
but there is still a lack of innovative laws and confusion over economic instruments.

The Togolese government will use this study as a reference to draft legislative measures
modeled after those implemented in Europe, China, and other African nations. This waste
management strategy can help meet Togo’s social responsibility programs’ objectives
of bettering health and environmental conditions, recommending research projects, and
raising environmental awareness among the Togolese.

Increasing the development of Green Industrial Companies (GICs) and encouraging
the transition of the current companies into GIC statuses will reduce the current negative
environmental impacts in the country.

The paper presents several existing company-controlled strategies, which have been
used locally by some companies, which, when adopted by others, will improve the sus-
tainability of such industries. Furthermore, the paper encourages the adoption of new
and innovative case-specific strategies that will enhance the sustainability of industrial
operations in Togo and help the government to attain its target.
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