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Abstract: Over the last few decades, demographic growth combined with poorly controlled
urbanization has confronted African cities with a variety of environmental protection
challenges. As part of a gradual awareness-raising process, African countries have ratified
conventions and adopted a series of laws to protect the environment. Since independence
(1960), Gabon has adopted legal instruments to provide a better framework for environmental
protection. Despite the existence of well-developed legislation, the Libreville conurbation faces
difficulties in waste management. This situation contributes to the degradation of the coastal
zone. This study aims to analyse stakeholders’ perceptions of environmental protection
regulations in solid waste management practices along the coastline of the Libreville
metropolitan area in Gabon. The methodology includes documentary research, field
observations, and surveys of 300 study area participants. The results show that the degradation
of the coastline is due to a lack of awareness and compliance with the laws governing
environmental protection and waste management. As a result, waste disposal practices such as
dumping in nature, waterways, illegal dumps, and gutters are commonplace among the
population. To achieve sustainable coastal zone management, it is essential to apply regulatory
texts and involve stakeholders in improving planning and the quality of the coastal environment.
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1. Introduction

The world’s coastal zones are high human density territories with very important
socio-economic and environmental stakes activities. Over 60% of the world’s
population lives on coasts, along large lakes, and in major cities (Pottier et al., 2016).
They are highly sensitive and fragile due to their location at the interface of continental
and marine environments, in addition to the demographic pressure they face (Van
Lang, 2012). In addition, human activities along the coastline produce a significant
amount of waste, which is growing in most of the world’s cities, and volumes could
reach over 70% by 2050. (Kaza et al., 2018; Yousefloo and Babazadeh, 2020). Due to
demographic growth and urbanization, this waste is often managed irrationally, due to
a lack of adequate collection systems. It ends up in sewer systems or directly in nature,
affecting the environmental quality of the coastline (Mansui, 2017). To this end,
various tools have been developed on the international scene, including conventions
and a regulatory framework to protect the environment in each country. Indeed, since
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the adoption in Stockholm in 1972 of the preambles to the United Nations Declaration
on the Human Environment, environmental protection has become a major issue in a
context where the process of environmental degradation is caused by the increase in
human activities (Cadoret, 2007; Herdiansyah et al., 2021; Konecny et al., 2018).
Consequently, it is crucial to preserve the environment about the three pillars of
sustainable development. It is also the 7th of the eight Millennium Development Goals,
considered by the UN as “crucial to the success of the other goals set out in the
Millennium Summit Declaration” (Kianguebeni, 2021; Wandan Eboua et al., 2014;).
As a result, urban areas and cities in developing countries continue to experience
difficulties in managing their solid waste. The waste to be disposed of in these
countries is often not regulated and controlled (Germain, 2022). It is with this in mind
that, since independence, regulatory texts have been adopted. We are witnessing the
emergence of several draft laws for environmental protection and integrated coastal
zone management (Cadoret, 2007). Despite this vast movement, many countries that
have adopted regulations are still unable to clean up their environment, as most of the
waste collected remains scattered. Coastal cities in Africa in particular are no
exception to this rule, as there are few cities where legislation on environmental
protection and solid waste management is scrupulously applied (Koledzi, 2011). Faced
with the persistence of conditions that encourage poor management of coastal areas,
coastal cities have become a major source of waste (Ourega and Gbocho, 2021), the
coastlines of African cities languish under garbage, making for an unhealthy living
environment (Bangoura, 2017; Ngnikam and Tanawa, 2006). Like other coastal cities
in Central Africa, Gabon’s coastal cities are not exempt. With an estimated population
of 2.2 million and a surface area of 276,677 km? Gabon is a relatively sparsely
populated country by (Leboulanger et al., 2021; Makanga, 2012), with a population
growth rate of 2.5%. It has one of the highest urbanization rates in Africa (89.7%), and
this rate is set to rise to 92% and 95% by 2030 and 2050 respectively. The country’s
population is expected to reach 2.7 million in 2030 and 3.8 million in 2050 according
to Leboulanger et al. (2021), World Bank Group (2020) and World Bank Group (2021).
In addition, Gabon’s coastline, which is almost 800 km long, includes several towns
under demographic pressure (Pottier et al., 2016). Two cities, Port-Gentil and
especially Libreville, alone account for over 70% of the population. According to the
Direction Generale de la Statistique DGS Libreville (2015), the Libreville conurbation
comprises three communes: Libreville (Gabon’s administrative capital), Owendo (port
and industrial zone), and Akanda (booming town). Due to its exponential growth over
the last few decades, it is experiencing problems of public sanitation and waste
management that no longer correspond to the city’s expansion and growing population
(Beka Beka, 2020; Moubé&éand Mbonda, 2017). According to Gerep-environnement
guoted by Nfono Obame (2021), waste generated in the city was 224,768 tonnes/year
in 2011. However, according to projections, this figure is set to rise from 441,588
tonnes/year in 2021 to 906,800 tonnes/year by 2035. This represents a daily production
of 616 tonnes in 2011, possibly rising to 2484 tonnes by 2035. With collection services
inadequate to protect the environment, and people resorting to unsuitable practices to
dispose of their waste, the estuary coastline is not immune to problems of insalubrity
and pollution. Indeed, after several initiatives, the collection service is still the cause
of insalubrity problems in the Libreville urban area. Since the 1970s, responsibility for
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waste management has been entrusted to SociééGabonaise d’Assainissement (SGA).
In contrast, at the beginning of the 2000s, the waste management service was
privatized and entrusted to the Sociééde valorization des ordures du Gabon (SOVOG)
(Mombo and Edou, 2007; Mvele-n’dango’o, 2007). Today, in the process of making
waste collection efficient, since 2013, the collection initially the responsibility of the
SOVOG structure has been renamed Clean’ Africa. This company is responsible for
waste collection in the Libreville area. As a result, the legal and institutional
framework for urban waste is increasingly inadequate. Since January 3, 2022, nine
public bodies have sat on Clean’ Africa’s Board of Directors (Milla et al., 2022). In
addition, despite the adoption of such measures and the existence of several regulatory
texts, the major challenge of improving environmental protection through solid waste
management practices is still in force to alleviate insalubrity along the coastline of
Greater Libreville This study aims to analyse stakeholders’ perceptions of
environmental protection regulations and solid waste management practices along the
coastline of the Libreville metropolitan area in Gabon. The aim is: to analyze the
evolution of regulatory materials adopted since independence (1960) up to the present
day relating to environmental protection and waste management; to assess the contrast
between the population’s perception of the regulatory provisions and the management
practices adopted on the coastline of the Libreville conurbation. Finally, to suggest
ways of improving planning and the quality of the coastal environment

2. Materials and methods

2.1. The study site

Gabon is a country (Figure 1) Central Africa, straddling the Equator. It lies at the
center of the Gulf of Guinea, bordered to the west by the Atlantic Ocean. It lies
adjacent to the Atlantic Ocean to the west. Gabon shares borders with Cameroon and
Equatorial Guinea to the north and the Republic of Congo to the south. It is subdivided
into 9 provinces. The city of Libreville is located in Gabon’s Estuaire province, and is
the political and administrative capital of the country. It stretches along the banks of
the Komo Estuary, with over 30 km of coastline (Pottier et al., 2016). Its population
was estimated at 703,940 in 2013, according to the latest census, i.e., 3700 inhabitants
per km=2Nearly 87% of this population is essentially urban and is concentrated on just
1.1% of the national territory According to the Direction Generale de la Statistique
(DGS) Libreville, (2015). The population has tripled from 1960 to 2013 and has grown
by 78% in the last 20 years (Beka Beka and Ada Nzoughe épouse Obounou, 2021;
Moughola Leyoubou, 2020). It is Gabon’s most populous city, accounting for half of
the country’s population, rising from 447,864 in 1960 to 1,014,976 in 1993, then to
1,811,079 in 2013 (Direction General de la Statistique (DGS) Libreville, 2015). The
whole city lies on a coastal plain belonging to the low plains and hills of the coastal
sedimentary basin. This region is drained by a hierarchical hydrographic network. It
is traversed by twenty-one (21) watersheds of irregular size and morphology (Mombo
and Itongo, 2011).
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Figure 1. Location of study area.

The city’s best-known rivers include the Arambo, Nomba and Batavé. The city
is also surrounded by a deep forest, the extension of which is sometimes visible in
certain areas of the capital, such as Sibang, Ondé&k, and Mindoubé& as is the classified
forest to the north (the Mondah), which extends beyond the northern periphery, on the
Cap Esté&ias road, into the mangrove domain. From the Atlantic coast, which stretches
from north to south of the capital. It is set on a coastal edge that stretches more than
13 km inland, dotted with fine white sandy beaches and socio-economic activities.

2.2. Documentary research, field observation, and questionnaire surveys

The documentary research consisted in exploiting the literature review relating
to waste management, coastal preservation and environmental protection and various
materials (laws, decrees and orders, etc.) in the Gabonese Republic from independence
to the present day.

The field survey was carried out using a questionnaire sent to the target players,
i.e. socio-economic players carrying out an activity (formal or informal), residents
living close to the coast, and temporary users such as picnickers. The method used was
a purposive survey. Using the KoboCollect digital application embedded in our
smartphone, 300 people were questioned. This study focused on the following
guestions: “Are you aware of the regulations relating to environmental protection and
waste management on the coast?” and “What method of waste disposal do you opt
for?”. In addition, observations and photographs were taken to analyse the realities on
the ground.

Based on data collected from 300 surveys, with a quota of 100 individuals per
target group (socio-economic players, local residents and temporary users), data
processing was carried out using SPSS version 25, and tables were produced using an
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Excel spreadsheet. The result of the data analysis is presented in the form of a cross-
tabulation. The relationship between knowledge of the regulatory framework appears
in the columns and coastal waste management practices in the rows. The Pearson chi-
square test is applied to investigate the existence or otherwise of a dependency
relationship between these two qualitative variables (Wandan Eboua et al., 2014). For
this purpose, there is dependence between the two qualitative variables if the
coefficient of asymptotic significance of the chi-square is less than 0.05, whereas with
an asymptotic significance of the chi-square greater than 0.05, there is no dependence
between the two variables.

3. Results and discussion

3.1. Diachronic analysis of environmental protection and waste
management legislation in the Gabonese Republic

Gabon’s national environmental policy is strongly inspired by international
resolutions. The Stockholm Conference, the first United Nations Earth Summit, held
in Sweden in 1972, marked the beginning of awareness of environmental problems
and the birth of a collective consciousness of the need for better resource management.
This has had an impact on national environmental awareness in Gabon. Gabon has
also ratified several conventions concerning the prevention and control of marine
pollution from ships, notably the 1973 MARPOL Convention and the Abidjan
International Convention on Cooperation in the Protection and Development of
Coastal Areas. In 1981, the first National Seminar on the Environment was held in
Makokou, Gabon. Following the third United Nations Earth Summit in Rio in 1992,
Gabon implemented Law 16/93 of 26 August 1993, on the protection and
improvement of the environment, also known as the Environmental Code. It was
repealed by Law N<D07/2014 of 1% August 2014 on environmental protection
representing the main source in national law for environmental protection (Figure 2).

2014
1992
« first National « law 16/93 of August

* The Environmental : 26, 1993 on » repealed by law
StOkahOIm Seminar in ';Ih;l_ted environmental N°007/2014 of
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Figure 2. Chronology of events related to environmental protection regulations in the Gabonese.
Republic. source: Authors’ construction.

At the national level, this environmental code has led to the implementation of
regulations on waste disposal and the reduction of nuisances in general. Furthermore,
the management of coastal zones, as defined in Chapter 2, remains a key option in
Gabon’s environmental policy in terms of organization, preservation, and control of
space. It is part of an overall development framework that takes into account the
natural aspects, economic interests, and ecological challenges of the coastal
environment.
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3.2. A legal and regulatory framework dedicated to coastal
environmental protection and waste management

Gabon has six laws governing environmental protection in coastal areas. These
include legal texts based entirely on environmental protection, decrees and orders.
Indeed, it is presented through Law N<16/93 of 26 August 1993 relating to the
protection and improvement of the environment, which has been amended and
replaced by Law N<007/2014 relating to Environmental Protection in the Gabonese
Republic. This law determines the general principles of the national environmental
protection policy, which promotes sustainable development and aims in particular at
the preservation and sustainable use of natural resources; the fight against pollution
and nuisances; the improvement and protection of the living environment; the
promotion of new values and income-generating activities linked to environmental
protection; and the harmonization of development and the protection of the natural
environment. Some of the articles of this law set out guidelines for the management
and elimination of waste and the preservation of the coastline.

Article 6 of the law defines waste as: “Any residue of a production,
transformation or use process, any substance, material, product or, more generally, any
movable property abandoned or intended for abandonment by its holder . The wastes
considered are defined in Article 92 as effluents, household waste, industrial offcuts,
and residues. Article 95 of Gabon’s Environment Act prohibits the discharge into the
natural environment of any effluent likely to harm health or the quality of the
environment. In addition, this law includes provisions to contribute to the reduction of
sources and collection of waste. Articles 97, 98, and 99 focus on operations that
promote waste reduction at source. Finally, article 100, highlights the waste
management process through collection, sorting, storage, transport, recovery, reuse,
recycling, and disposal.

Since the adoption of the law establishing the Environment Code, we have noted
that waste management issues are general. To date, there is no specific legislation or
regulation on waste management in the Gabonese Republic, even though the code
gives the Ministry of the Environment responsibility for designing public policy and
policing waste management. The legislation only covers general aspects.

Gabonese law contains provisions designed to prevent or reduce the production
or harmfulness of waste. Waste recovery, on the other hand, is a crucial stage in the
waste life cycle in Gabon, and is explicitly addressed in the waste management policy
set out in the aforementioned law on environmental protection in the Gabonese
Republic. Yet, despite all these provisions, they remain less and less observable in the
field due to a lack of application.

Chapter 2 deals with the coastal zone, the sea and the ocean. Section 3 is devoted
to the coastline. In article 63, the State must ensure the protection of the coastline, both
on land and at sea. It shall draw up public policies for: erosion control and the
preservation of sites, landscapes and heritage; the protection of biological and
ecological balances and the preservation and development of economic activities
linked to the proximity of water, in particular fishing, marine farming, port activities,
shipbuilding and ship repair; the maintenance and development of economic,
agricultural, forestry, industrial, craft and tourism activities in the coastal zone. Article
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64 stipulates that the extraction of materials that may directly or indirectly compromise

the integrity of beaches, natural areas, fauna, and flora is prohibited. Finally, article 65

deals with measures taken to reduce, mitigate, or eliminate serious or imminent

dangers to the coast from any form of pollution, as well as monitoring and control
procedures.

The law on environmental protection is governed by very few articles reserved
for the coastal zone. This is because there is only one mention of the protection of the
coastline in its terrestrial and marine parts, and a few provisions concerning pollution
on the coasts. Nevertheless, this law has led to the publication of decrees on waste
disposal, the discharge of certain products into surface, ground, and marine waters, the
legal status of classified installations, the recovery of used oils, and the preparation
and combating of pollution by hydrocarbons and other harmful substances. It also
covers environmental impact assessment issues (Food and Agriculture Origination,
2005). And the following orders:

e Decree N00405/pr/MEFEPEPN (Ministry of Forestry, Water and Fisheries, in
charge of the environment and nature protection) of 15 May 2002, regulating
environmental impact studies. This decree requires any developer of a
development project likely to harm the environment or alter its natural qualities
and aesthetics to carry out an impact study beforehand, and to envisage
accompanying measures to rehabilitate degraded sites. In the marine and coastal
fields more than anywhere else, the application of the regulatory provisions of
this text is essential.

*  Decree NV0653/pr/MTEPN (Ministry of Tourism, Environment and Nature
Protection) of 21 May 2003, relating to the preparation and fight against pollution
by hydrocarbons. This decree lays down the procedures for preparing for and
combating pollution by hydrocarbons and other harmful substances and identifies
the bodies responsible for preparing for and combating such pollution, as well as
those who organize the operations themselves. To this end, it incorporates the
National Emergency Plan, which unfortunately is not yet operational.

* Article 3 of Decree N00539 PR/MEFEPEPN of 15 July 2005, stipulates that all
waste treatment and sanitation facilities are subject to an environmental impact
assessment by the provisions of Article 67 of the Environmental Code. This
decree has the merit of applying to all environments, in that it responds to the
likelihood of environmental degradation caused by projects. This legal
instrument provides answers to the problems likely to be posed by projects. It sets
out the list of projects requiring an EIA (Environmental Impact Assessment) and
a procedural manual for carrying out EIAs.

*  Decree N00541 PR/MEFEPEPN of 15 July 2005, regulating waste disposal,
defines the different types of waste and sets out the methods of disposal. Article
19 of Decree 541 stipulates that this decree is the basis for waste management at
the national level, and its purpose is to guide and coordinate all actions carried
out by both public authorities and private bodies while defining the regulatory
requirements for treatment and landfills. It helps improve waste management by
regulating collection and disposal conditions to ensure that certain fragile
environments are not adversely affected.
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*  Decree NV0542/PR/MEFEPEPN of 15 July 2005, regulates the discharge of
certain products into surface, ground, and marine waters.

e  Decree N90543 of 15 July 2005, setting out the legal regime for classified
installations and the decree on environmental impact studies. These provide a
framework for the operation of these facilities, which are present both in the
marine environment, where oil production takes place and, on the mainland,
where they have a direct impact on marine waters. Applications for authorization
should contain documents providing the authorities with information on the type
of activity, the area of influence of the activity, the type of discharges caused by
the activity, the impact of said discharges on the environment, the measures taken
to correct the impacts (EIA), and so on.

*  Decree ND0545/PR/MEFEPEPN of July 15, 2005, regulating the recovery of
used oils.

e Arr@€é ND003/PM/MEPNRT (Ministry of the Environment, Nature
Conservation, Research and Research and Technology) du 14 avril 2006 setting
out the procedures for monitoring classified facilities

e Arr@éN<002/PM/MEPNRT du 14 avril 2006 laying down the procedures for
issuing approval to carry out Environmental Impact Assessments
Gabon’s waste management decrees stipulate that the production and

harmfulness of waste must be prevented or reduced, in particular by regulating the
conditions under which waste is collected, treated and disposed of. However, they are
still generic in this respect. Over the years, the delay between the drafting of the law
and the application decrees has been close to a decade. Most of the implementing
decrees date from the 2000s, and more precisely from 2005, whereas the law was
established in 1993 and repealed in 2014. This demonstrates the slowness and
cumbersomeness of the enactment of implementing legislation, but also a handicap in
the operation of environmental management policies in Gabon. Despite the existence
of several decrees and orders, these remain insufficient and unspecific for rigorous
enforcement. And yet, the objective driving decision-makers is to apply this legal
arsenal to all forms of coastal degradation resulting from human activities. An analysis
of environmental regulations in the Gabonese Republic reveals that very few decrees
and orders have been issued on coastal protection. To this end, knowledge of
regulatory texts and waste management practices on the coast presents a contrast that
is visible on the coast of the Libreville conurbation

3.3. The contrast between regulatory provisions and solid waste
management practices in the Libreville coastal area

The socio-economic players surveyed who use different methods of waste
disposal have varying levels of knowledge of the regulations governing coastal
environmental protection (Table 1).
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Table 1. Opinions of socio-economic players on knowledge of the law governing environmental protection (waste
management) and waste disposal practices on the coast (source: Processed by authors).

Are you aware of the regulations governing environmental protection and waste management on the coast?

No Ves Total

In nature (environment) 17 8 25

In nearby dumps 5 8 13
How do you dispose of waste? In watercourses 6 6 12

In garbage bins (container) 13 25 38

In the gutters 10 2 12
Total 51 49 100
Asymptotic significance (two-tailed) of Pearson’s chi-square 0.011

Table 1 shows that 49% of socio-economic players are aware of compared with
51% who are unaware of the law. The most common ways of disposing of waste are
in garbage bins (38%), in nature (25%), in nearby dumps (13%), in waterways and
gutters (12%). The chi-square test indicates an asymptotic significance equal to 0.011
< 0.05. This result shows that knowledge of regulations influences waste disposal
practices, as socio-economic players are more inclined to use garbage bins and ensure
compliance with environmental standards. This can be explained by the fact that
people involved in socio-economic activities are required to comply with hygiene
regulations, and are subject to regular or unannounced inspections by municipal and
sanitation officials. In addition, these players are subject to penalties in the form of
fines or sanctions, if their activities compromise good housekeeping and compliance
with environmental standards. For example, they must be careful not to dump waste
in the wild, at the risk of being fined or penalized for deviant behavior.

Table 2 also shows that residents are less familiar with the law than socio-
economic players.

Table 2. Residents’ opinions on knowledge of the law governing environmental protection (waste management) and
waste disposal practices on the coast (source: Processed by authors).

In your opinion, are you aware of the regulations governing environmental protection and waste management on the coast?

Total
No Yes

Channels 8 2 10

In garbage bins 15 8 23
Where do you dump waste? In the watercourse 16 10 26

In the wild 22 10 32

In the dumps 4 5 9
Total 65 35 100
Asymptotic significance (two-sided) of Pearson’s chi-square 0.559

Table 2 shows that 35% of local residents surveyed claim to be aware, compared
with 65% who claim to be unaware of the regulations governing environmental
protection (waste management). The methods used by residents to dispose of waste
are: in nature 32%, in waterways 26%, in garbage bins 23%, in gutters 10% and in
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local dumps 9%. The chi-square test indicates an asymptotic significance equal to
0.559 > 0.05. This shows that there is no dependence between knowledge of the law
and practices. These results clearly illustrate local residents’ lack of knowledge or
ignorance of environmental protection regulations. This tendency leads to less-than-
honorable waste disposal practices, which are often found in the natural environment.
They rightly tend to dispose of waste wherever they see fit. Some dump it in nature,
in garbage bins, while others dump it in waterways, dumps and gutters. The main thing
for them is to get rid of it, without taking any precautions or respecting the rules of
hygiene. So, it’s not unusual to see local residents living side by side with the heaps
of garbage that litter the area around their coastal concessions.

The situation is similar for temporary users, with Table 3 showing a low level of
awareness of the regulations.

Table 3. Users’ opinions on knowledge of the law governing environmental protection (waste management) and waste
disposal practices on the coastline (source: Processed by authors).

Are you aware of the regulations governing environmental protection and waste management on the coast?

No Ves Total

In the wild 31 9 40

In garbage bins 23 10 33
How do you dispose of your garbage on the beach?  In watercourses 3 1 4

Channels 0 0 0

In the dumps 18 5 23
Total 75 25 100
Asymptotic significance (two-sided) of Pearson’s chi-square 0.859

Table 3 shows that 25% of temporary users claim to have some knowledge,
compared with 75% who are unaware of waste management regulations. Temporary
users dispose of waste in nature (40%), in garbage bins (33%), in dumps (23%) and in
waterways (4%). The Chi-square test indicates an asymptotic significance equal to
0.859 > 0.05. This shows that unfamiliarity with the regulations contributes to the
trend towards uncivil behavior among beach lovers. The reasons for these opinions lie
in the lack of respect for hygiene rules in places of public recreation. For them, the
main concern is to relax, to recreate, to have fun and to have a good time. Also, the
lack of garbage cans close to the site increases the tendency to dump waste from
leftover picnics left abandoned on the beach, together with waste from overflowing
garbage bins and rubbish dumps.

On the whole, the people surveyed had little knowledge of the laws governing
environmental protection and particularly waste management on the coast. The general
public knows very little about them. This finding is justified by the results of this study,
which indicate that 53.67% of people are unaware of the existence of such laws, and
only 46.33% claim to be familiar with them. On the other hand, this limited knowledge
and the lack of enforcement lead people to resort to waste disposal practices that
degrade the coastal environment. The main ones are dumping waste in the natural
environment (32.33%) and in garbage bins (31.33%), which are usually faulty. In

10
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addition, waste is dumped in dumps (15%), watercourses (14%) and gutters (7.34%),
thus denaturing the coastline of Greater Libreville.

3.4. A coastal landscape victim of poor waste management practices
despite the presence of a few regulations’ initiatives

Limited knowledge of regulations and different waste disposal practices
contribute to the degradation of the coastal environment as seen in the field.
Observations show that garbage storage facilities are generally defective or
overflowing with open-air garbage, to the point where waste ends up on the ground.
Beaches often frequented by local residents are unhealthy, littered with piles of buried
garbage - in other words, garbage cemeteries. The cohabitation of people and garbage
is usually permanent during moments of relaxation. These observations are the result
of irregular clean-up operations, clearly due to insufficient resources (material, human
and financial) for the proper management of waste in the coastal zone. In addition, the
coastline suffers from the absence and non-application of regulations governing urban
waste management. It goes without saying that the actors involved in waste
management are slack, lax or uncoordinated in their tasks. The result is repulsive,
disgusting spaces where waste of all kinds reigns supreme. (Figure 3).

, Y > S & ey
Figure 3. A full Clean Africa garbage bin in front of the Radisson Blue hotel at Lén
Mba beach. (A) the proliferation of garbage along the coast at the Glass District; (B)
cohabitation of garbage and picnickers at Acaébeach; (C) and the proliferation of
miscellaneous garbage along the beach at the sandpit; (D) source: the authors.

However, there is still a lot to be done in terms of coastal development in Gabon,
and particularly in the capital, to help maintain cleanliness. It’s clear that there are a
number of initiatives sprouting up along the coastline, despite the delay in enforcing
coastal development regulations. For example, there are billboards to raise public
awareness, beach clean-up days organized by Clean Africa’s waste collection and
sanitation agents, and many others. In addition, the presence of towers erected by
police officers to monitor the beaches. The presence of a number of garbage cans to
encourage the sorting and recycling of plastic waste. The resplendent facilities recently
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installed on the coast, such as the Baie des rois project. This is a leisure facility where
you can spend some quality time with family and friends. It is being built by the Fagade
Maritime du Champ Triomphal (FMCT) company, which has taken steps to ensure
compliance with environmental standards. But these remain insignificant or
insufficient to dissuade, sensitize and reprimand the in civism that undermines the
environment along the coastline (Figure 4).

Figure 4. Location of a tower erected for police surveillance. (A) An awareness-
raising advert on the shores of Lén Mba beach; (B) the urban development of Baie
de Rois; (C) and the cleaning of the beach by the city’s waste collection and sanitation
agents; (D) source: the authors.

Given the limitations resulting from environmental protection and the initiatives
observed to preserve the coastline of the Libreville conurbation. There is a need for
planning that meets the requirements of integrated coastal zone management. To this
end, it would be beneficial to reinforce existing regulatory texts by focusing
specifically on coastal and maritime waste management, as the only document that
describes, analyzes and frames the environmental risks of the coastal zone in Gabon.
In addition, the creation of an agency in collaboration with the ministries involved in
coastal and maritime activities. This agency will coordinate the various players
involved to avoid overlapping competencies within the regulatory and institutional
framework specific to the coast. Its mission will be to oversee coastal protection,
promote ecotourism and rehabilitate sites associated with coastal and marine activities.
In addition, a coastal observatory committee is to be set up to ensure permanent
surveillance of bathing sites, monitor waste collection and organize installed and
planned developments on the coast to create synergy in the integrated management of
coastal zones for the benefit of future generations.
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4. Discussion

With environmental concerns on the rise at both global and local levels, policies
aimed at protecting the environment and reducing the amount of waste produced
remain a major challenge for countries. The regulatory texts guiding environmental
protection and waste management policies, although existing and well-developed, face
shortcomings due to their limited application and lack of awareness. This study reveals
that 53.67% of the 300 people questioned were unaware of the relevant legislation,
while only 46.33% claimed to be familiar with it. This limited knowledge is because
the legal aspect is at an embryonic stage in the study area and the law aimed at specific
coastal problems such as uses, exploitation, and protection is insufficient, obsolete,
and generic, even if, a few aspects of the coastal domain are mentioned therein (Pnud,
2011). To this end, the coastal law or the law relating to the development, protection,
and enhancement of the coastline in the Gabonese Republic is absent despite the role
played by the few conventions that regulate and provide a framework for coastal zone
protection in Gabon (Unesco/COI/MSProadmap, 2020). This situation is not unique
to Gabon or its coastal towns. Limited knowledge of regulatory texts and the absence
of a coastal law are a reality for many coastal countries. In the same vein, Algerian
policy on waste management and environmental protection, especially in coastal areas,
has not been clearly defined, and implementing decrees have been slow to be
promulgated, which has delayed its application in the field (Kacemi, 2008).Studies
carried out on the Tigzirt beach revealed that 70% of summer holidaymakers were
unaware of the laws governing waste management, and only 30% claimed to be
familiar with the legislation on environmental protection and waste management (Ait
aider and Kadi , 2015). However, although the law on coastal protection and
development was published in the Official Gazette on 5 February 2002, the country
does not have a long history of effective environmental legislation and, as a result, its
application remains limited (Boutarcha, 2022). The same is true of the Moroccan
coastline, which is not covered by any specific law on coastal protection, (Nakhli-
ghazi and Ghazi, 2008). This is also the case in C&e d’Ivoire, where the regulatory
and legal approach to environmental problems linked to waste management remains
difficult to apply to coastal management, even though it resorts to the provisions of
international conventions (Bayeba, 2019; Dje, 2012). Furthermore, in Togo, a
framework law on environmental protection was drawn up late (law n<2008-005 of 30
May 2008), and was only recently adopted in 2021 with the draft law on coastal
development, protection, and enhancement. To this end, despite several initiatives, its
application in the field still fails to resolve waste management problems in Togo,
particularly on the coastline (Koledzi, 2011). This was also noted by Herdiansyah et
al. (2021), as the lack of knowledge of laws to raise public awareness would be an
obstacle to effective waste management in coastal areas. In fact, the application of
regulatory texts lacks rigor in the field, particularly in developing countries, according
to Carlos-Alberola et al. (2021). As in most of these countries, there is lax legislation,
which leads inexorably to poor waste management practices and, by extension, to
coastal erosion (Aina, 2006; Doron, 2021). This is demonstrated by the way waste is
disposed of along the coastline. This study reveals that limited knowledge and
shortcomings in the application of regulatory texts have led to waste disposal methods
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that degrade the coastal environment. This study reveals that the main methods used
to dispose of waste along the coastline of the Libreville conurbation are in the natural
environment (32.33%), in refuse bins (31.33%, which are most often defective), in
dumps (15%), in waterways (14%) and in gutters (7.34%). The chi-square test
indicates an asymptotic significance equal to 0.011 < 0.05. This shows a dependence
of laws on waste management practices for socio-economic actors. Next, the Chi-
square test indicates an asymptotic significance equal to 0.559 > 0.05. This shows that
there is no dependency, or that knowledge of the laws has no influence on waste
management practices among residents. Finally, the Chi-square test indicates an
asymptotic significance equal to 0.859 > 0.05, which means that there is no
dependence on laws and waste management practices for temporary users.

Given the above, the absence and weakness of environmental protection
legislation would explain the inefficiency of the waste management system on the
coast. This is a similar finding of the study carried out in Indonesia by Herdiansyah et
al. (2021) who explain that inadequate infrastructure, economic conditions, and lack
of knowledge of the laws make efforts to solve the problem of waste in coastal areas
ineffective. In the same vein, Bangoura (2017) points out that it is essential to mobilize
sufficient resources, strategies, and above all legal tools to achieve better waste
management in the city of Conakry. Indeed, the author’s study (Mvele-n’dango’o,
2007) had already underlined this in his comparative study in Libreville and Abidjan,
which states that the shortcomings observed in waste management in these two cities
are due to a lack of organization, overlapping responsibilities, non-application of
regulatory texts and logistical shortcomings relating to environmental protection and
waste management. The general public’s lack of knowledge of regulations is an
obstacle to their application. This leads to incivism, negligence, and non-compliance
with hygiene and sanitation rules along the coast. This can be explained by the fact
that in developing countries, environmental protection regulations are limited and lack
application in the field (Carlos-Alberola et al., 2021; Doron, 2021). Consequently,
adopting a legislative framework to waste management practices would be an essential
element in coastal governance. This is also emphasized by (Ivanova and Lisina, 2023)
that laws play a key role in effective waste management in the field of environmental
protection. However, without the application of regulations, it is difficult to provide
for planning (Mounganga, 2013). To achieve this, it is essential to harmonize precise
regulations, planning tools, and the creation of a monitoring body to promote waste
management on the coast. This management will aim to minimize production, reduce
the volume of waste to be landfilled, and increase the rate of waste recovery. It is also
essential to implement information, awareness, and education campaigns among the
city’s inhabitants to develop an understanding of the regulations and best practices on
coastal waste disposal. On the strength of these initiatives, this study suggests the
creation of a coastal observatory specific to the realities of the Gabonese Republic.
This observatory will ensure permanent surveillance of bathing areas, monitor waste
collection, and organize installed and planned facilities on the coast, as there are
currently no precise regulations on coastal waste management. As was the case in
France in 1975, when the Conservatoire of coastal areas and lakeshores was created,
and in 1986 the French parliament passed the Littoral law, which would accompany a
set of measures relating to coastal protection and development (Lé&ifrance, 1975).
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Thus, under the dual impetus of European Union law and the Grenelle de lamer, the
legislator introduced integrated management of the sea and coastline by instituting an
innovative framework described as governance (Boillet, 2012). This new framework
makes it possible to act collectively on anthropogenic and natural processes that
threaten the sustainable quality and planning of the coastal environment. To this end,
as emphasized by Desse (2010) taking into account all stakeholders, coastal zone
territories, scientific approaches, and vernacular knowledge could then be effective,
over the long term, in a perspective of sustainability in the coastlines of sub-Saharan
Africa. This study constitutes an opening for studies in the field of waste management
in coastal zones in Gabon and countries of the South.

5. Conclusion

Coastal zone management in Gabon, and particularly in the Libreville
metropolitan area, remains a priority insofar as it is of economic, social and
environmental interest. However, despite the existence of these various regulatory
texts, coastal zone management has many shortcomings in the fields of waste
management, planning and coastal preservation. To this end, this study contributes to
the analysis of environmental protection regulations, focusing on coastal waste
management, for which a specific law and its application are necessary to achieve
sustainable coastal zone management. Hence the need to set up a coastal management
agency and an observatory committee to oversee missions linked to waste collection
monitoring, coastal protection, ecotourism and the development of infrastructures
linked to coastal activities and the sea along the coast.
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