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Abstract: In southern Benin, the rapid growth of demographics and the need for fishery products
have forced public managers to adopt various management measures in the face of anti-ecological
methods used by fishers; however, these strategies are often formulated independent from the
context. These measures have not remained without consequence on the daily lives of fishers. This
paper examines factors influencing fishers’ individual perceived wellbeing satisfaction using the
social-ecological system framework. Data on 205 small-scale fishers’ demographic information,
perception of job, and individual wellbeing satisfaction and governance subsystems were collected
and analysed by the use of an ordered logistic regression. The results demonstrate that job satisfaction
and ownership of water bodies (in contradiction to Ostrom’s advocation for commons management)
affected fishers’ individual perceived wellbeing satisfaction. Fishers likely value ownerships, affecting
their perceived wellbeing mainly in the South East. The prohibition of certain fishing gear decreases
fishers’ individual perceived wellbeing, indicating their attachment to these. Therefore, the question
remains as to whether or not the scenarios of eco-sustainability of artisanal fisheries can be managed
in the same manner as those related urban dwellers and the public sector. This is in particular
reference to the line between urban land property rights, urban dwellers and the state, and property
rights on water bodies, fishers, and the state.

Keywords: fishers; individual perceived wellbeing; prohibited gears; property rights; southern Benin

1. Introduction

Worldwide official estimations indicate that fisheries employed two-thirds of the
59.6 million people included in the primary capture fisheries and aquaculture sectors in
2016 [1]. Fisheries are an important part of the world food system. Fisheries support the
livelihoods and food security of more than half a billion people [2]. Globally, artisanal
fisheries, which depend on fish stocks such as many natural resources [3], are diversified
with a strong anchorage in the family economy [4]. However, the overexploitation of
aquatic resources has been the cause of negative impacts on biodiversity, ecosystem services,
and livelihoods, especially for poor and vulnerable groups [5]. This situation affects food
security and limits poverty alleviation of households that are fishery-dependent [6].

In Benin, inland fishing exclusively remains an artisanal activity and is currently
without access barriers. This activity is concentrated in the southern part of the country:
the lower reaches of main rivers and lagoon complexes, ancient lakes, and other small
lakes [7]. It generates about 600,000 jobs, provides nearly 30% of the total amount of the
consumed animal protein [8], and has represented a major source of income for vulnerable
fishing communities throughout generations. The historical settlement around water bodies
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in the study area of indigenous communities (Pedah, Pla, Goun, and Aïzo) since the 15th
century has given rise to the governance by traditional standards of the property rights of
fisheries [9–12]. Traditional property rights are therefore transferred from one generation to
the next and ownership of Acadja (Acadja looks like a fishing pond and is built by placing
wooden branches in the lake and fencing them with fishing nets) is considered a right
by the owners [11]. As result, there is a density of 117 fishers per km2 which is ten times
higher compared to standard in such environments [13]. This density, most likely causes
the overexploitation of aquatic resources, which could be linked to the low implementation
of a sustainable fisheries management and development policy [14]. Consequences of the
high density lead to the reduction of growth time of fish species [15,16].

However, Law N◦ 2014–2019 of 7 August 2014, regulating fishing and aquaculture in
the Benin Republic, provides that water bodies and their resources are part of State property.
The two regulatory frameworks thus become contradictory and fishers’ property rights are
revoked; nets and sedentary fishing gears (Acadja, Mêdokpokonou (Mêdokpokonou is a
fixed fishing installation consisting of fine-mesh nets which are set so that even small fish
are trapped)), the methods most used by fishers, are therefore prohibited. This disrupts
the perception and the conditions of use of the water body by the fishers. Despite water
resources’ depletion and the shortcoming of alternatives for fishers [17], they remain
highly dependent on fish stocks. Therefore, there is a pressure for the development of more
fishing technologies which subsequently impacts upon resource availability [18].

Moreover, it is possible that changes in management strategies could have an impact
on the job satisfaction of small-scale fishers and their families and communities [19]. It is
important to note that job satisfaction plays a key role in human perceived wellbeing;
therefore, special consideration should be given to social groups that may gain or lose from
any management decisions. A primary concern is to evaluate how the wellbeing of the
fishing system’s principal actors will be impacted by such management changes [20]. Along
the same lines, the level of attachment of fishers to their job can influence the success or
failure of fishing management strategies [21,22] Loss and degradation of ecosystem function
have complex consequences for the socioecological system as a whole, impairing the flow
of ecosystem services upon which humans rely for their livelihoods and wellbeing [23].

While several studies have significantly addressed the issue of job satisfaction and
fishers’ individual perceived wellbeing satisfaction in developed countries [21,24–28] none
of them have thus far comprehensively adopted the social-ecological system framework
(SESF). The current study attempts to understand the types of influence exerted by various
factors (natural, socio-cultural, economic, and management changes) on fishers’ individual
perceived wellbeing in order to facilitate a fishery sustainable management process in
estuarine and lagoon environments of southern Benin.

2. Methodology
2.1. Defining Perceived Wellbeing as an Outcome in Social-Ecological System Framework (SESF)

A global challenge faced by humanity is how to achieve the sustainable use of the
nature for human wellbeing [29]. Various research approaches have been developed
and applied to different studies in which the interaction between the social system and
the ecological system has been explicitly considered [30–33]. These approaches include:
(i) combining material or energy and economic flows [33–36]; (ii) modelling human be-
haviour and drivers that specifically impact on an ecosystem service [37,38]; (iii) identifying
and modelling specific goods that are relevant for human and ecological systems [32];
and (iv) studying the resilience and adaptive management of social-ecological systems
(SES) [39–41]. Concomitantly, frameworks have been developed to set a common language,
to structure research on SES, and to provide guidance toward a more sustainable develop-
ment of the social-ecological system. These frameworks differ significantly in their goals,
their disciplinary background, their applicability, the temporal, social, and spatial scale
addressed, and their conceptualization of the social and ecological systems as well as their
interaction [37,40,42–45].
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The social-ecological systems framework (SESF) is a combination of variables that
have proven to be relevant for explaining sustainable outcomes in the management of
forestry, fishery, and water resources [30,43,44] The SESF includes in its conceptualization
of the social system both the micro and macro levels, and also the interaction and feedback
loops between them. In the SESF, social and governance structures affect the way in
which the actors behave, and actors might be part of the governance system and shape
it. The SESF explicitly includes dynamics in the social system. It conceptualizes the
ecological system from an anthropocentric perspective: the ecological system is seen as
a provider of services that increase human wellbeing. The SESF explicitly addresses
the reciprocity between the social and the ecological systems (S↔E). It also addresses
interactions by defining the first-tier level variable “interactions”. This generic category
then provides second-tier level variables that allow further detailing, such as “harvesting
rate”, to represent how actors impact on the ecological system by using resources (S↔E),
and “sharing of information” to represent how actors assess the conditions of the resource
(E→ S). The SESF has been applied to study under what conditions the users of the resource
develop rules for its sustainable management [30]. If the initial set of rules established by
the users, or by a government, are not congruent with local resource conditions, long-term
sustainability may not be achieved [44]. Studies suggest that long-term sustainability
depends on rules matching the attributes of the resource system, resource units, and
users, and also governance, i.e., the ability to apply the rules which are supposed to
drive sustainability.

Based on the latter, the social-ecological systems framework (SESF) is arguably the
most comprehensive conceptual framework for diagnosing interactions and outcomes in
social-ecological systems [46]. The SES framework enables the integration of data from
various natural and social science disciplines, thus providing a theoretically grounded
means of testing hypotheses regarding the dynamics and implications of social-ecological
interactions [46].

In a social-ecological system (SES), subsystems such as resource system (inland fish-
eries), resource units (pirogue, Acadja and other gears), users (fishers), and management
systems (organizations and rules that governs fishing) are relatively separable but interact
to produce outcomes at the SES level, which in turn affect the same subsystems and their
components as well as other SESs [44]. The reciprocity between the social system and the
ecological system includes feedback loops and learning processes in the social system in re-
sponse to change. The SESF provides then a common language for the conceptualization of
interactions within social-ecological system and their dynamics. The SESF relates concepts
and variables where the ecological system is conceptualized from an anthropocentric per-
spective, which defines the ecological system based on its utility for humans as a resource
system. The social system consists of resource users (fishers and their livelihoods), and the
management system that influences actions by defining rules as well as monitoring and
sanctioning mechanisms, all of which affect users’ wellbeing as an outcome [30].

To assess a management subsystem from both social and ecological perspectives,
it is necessary to identify some outcome variables (management system effect, common
conditions trend, user group wellbeing) adapted from a specific natural system [47]. Indeed,
at the fishers’ level, there are non-monetary benefits gained from their activity, as job
satisfaction, including attributes of adventure, challenge, and being outdoors, that are rarely
found in other occupations [22,48]. Studies in the US have suggested that self-actualization
(autonomy, independence), a component of job satisfaction, is responsible for adherence
to the fishing profession, even in the face of declining income, and indicates a taste for
adventure and risk-taking [24,49] Besides, for many fishers, professional attachment is
developed and reinforced by family traditions and interactions with other fishers during
and outside of working hours, as fishing is not seen as just a job [50,51] Moreover, job
satisfaction is a major contributor to human wellbeing and therefore special attention
must be paid to social groups whose survival depends on management decisions [27].
Wellbeing is a state of being with others, manifested by the satisfaction of human needs,
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where one can act usefully to pursue their goals and enjoy a satisfactory quality of life [52].
The purpose of job satisfaction research is to assess how management contributes to the
wellbeing of fishers [19,20]. As such, dissatisfaction with the profession has been shown to
create consequences for human wellbeing, including absenteeism, mental health illnesses,
family violence, and longevity [53]. Additionally, the consideration of natural resources
effect on user’s wellbeing is seen as an integral part of conservation and maintenance
strategies [54]. To sum up, efforts to sustainably manage inland fisheries could and
should benefit from the use of robust indicators, to assess and compare the effects of
environmental and management changes on fishers’ wellbeing and to inform more effective
and adaptive policy and management strategies [55]. Thus, optimal and sustainable
management decision-making depends on the ability of managers to recognize and measure
the individual and social non-monetary benefits of fishing [24,56]. A wellbeing approach
can help recognize the difficult choices in sustainable fisheries management [57]. Figure 1
represents the attributes of socio-ecological systems and the relationships between them.
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2.2. Evolution of Ecological Protection Rules in southern Benin

In southern Benin, before the colonial period, resource management/conservation
rules were introduced by the Houeda people’s King. Among these rules, it was forbidden
to jump into the lake at the risk of disturbing fish spawning grounds, to chase fish by hand
to the fishing net, to put leaves in the water to attract fish, to use narrow-meshed fishing
nets that contain hooks, and finally to fish two days a week in addition to the days of
vodoun worship that protected the lake. Over time, the sanctions formerly applied to the
rule’s violators became no longer effective. By the end of the 1930s, all efforts to re-establish
local institutions had failed [9]. During the period of colonization (1894–1960), regulation
was not appropriate as local institutions were weakened [58]. From independence to
the democratic period (1960 to 1990), various rules were instituted by the administrative
authorities and essentially concerned the prohibition of Acadja in Lake Ahémé. In Lake
Nokoué, on the other hand, the construction of Acadja was allowed but cannot be located
anywhere on the water bodies. Since 2014, throughout Law N◦ 2014–19 of 7 August 2014,
Acadja is prohibited. Despite this ban, the selection of locations for its implementation is
governed by agreements between individuals, fishing communities, local authorities, but
with very little public structure. This raises the low level of cooperation between fishers
and public governance institutions [11].
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2.3. Study Area

In southern Benin, there are two large estuarine and lagoon complexes, including
Lake Nokoué lagoon of the Porto-Novo complex covering 180 km2 and forming part of
Ramsar site 1018. It is supplied with fresh water by the Sô and Ouémé rivers. It is subject
to marine influences through the channels of Cotonou and Badagry [59]. The two bodies
of water maintain a permanent link through the 3 km-long Totchè channel. The second,
Lake Ahémé coastal lagoon complex covering 102 km2, is part of Ramsar site 1017. Lake
Ahémé receives freshwater from the Couffo river and connects via the Aho channel to the
coastal lagoon, whose hydrological regime is dependent on flooding from the Mono river
and the upwelling of seawater through the Bouche du Roy river. This study focuses on
fishers from the four most representative fishing activity towns in southern Benin. They
include: (i) Aguégués and So-Ava in the southeast and closest to Lake Nokoué lagoon of
the Porto-Novo complex; and (ii) Comè and Grand-Popo in the southwest closest to Lake
Ahémé coastal lagoon complex (Figure 2). The choice of those towns met a certain number
of criteria. They included: (i) the lakeside lifestyle, the so-called “Toffins” in the southeast
(So-Ava, Aguégués) which contrasts with the land-based lifestyle, the so-called “Houeda”
in the southwest (Comè, Grand-Popo); (ii) the large fishing populations of those towns;
(iii) the diversity of the fishing gears/methods used; and (iv) the fact that they are each
attached to a body of water making up the two estuarine and lagoon complexes. With these
criteria, the study area covers the diversity of inland fishing issues in southern Benin [17].
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2.4. Sampling

Administratively, Benin is subdivided into 12 territorial departments; each department
is subdivided into towns, each town into boroughs, and each borough into villages. The two
lagoon and estuarine complexes of southern Benin cover 13 towns. For this study, it was
decided to limit the number of towns in which fishing activity is well practiced in each
complex of inland water bodies. Two towns were randomly selected in each complex.
Consequently, the results of this study cannot be generalized for all of the communes of
the two complexes but only to all the largest towns. The statistical units for this study are
fishers. Within each selected town, two boroughs were randomly selected from all the
boroughs in which fishing is practiced. Finally, within each selected borough, two villages
were selected by a simple random draw from all the villages in which fishing is practiced.
Exchanges with a certain number of resource persons made it possible to update this list in
order to have an up-to-date sampling base. Thus, a certain number of fishers were selected
by a simple random draw in each selected village. It is therefore a random sampling
stratified by phases; each complex being considered as a stratum. The minimum size of
fishers to be selected from each of these complexes was then determined independently.
The estimation of the sample sizes was carried out in order to have reliable point estimates
of the main relevant results within each complex. The sample size calculation formula used
in this study is the Schwartz [60] formula. In total, 205 fishers were surveyed: 100 fishers
for the Lake Nokoué Porto-Novo lagoon complex, and 105 fishers for the Lake Ahémé
coastal lagoon complex.

2.5. Data Collection

The data collection was done via a questionnaire. Each subsystem is made up of
multiple variables. Further, other variables contributing to fishers’ wellbeing were also
added to the questionnaire [21]. We assessed how this combination of factors can affect
fishers’ wellbeing. The questions addressed to the target population were organized into
five sections, with each subsystem as follows:

• Resource systems

To characterize the resource systems, we collected data on clarity of system boundaries.
We asked fishers if fishing boundaries are defined (yes or no) and if the boundaries are
clear? (not clear, clear, very clear). Another question was in regard to Acadja ownership.

• Resource units

Resource units are fish. Most of data considered were secondary data collected by
government service fisheries management. They included: resource unit mobility, growth
or replacement rate, interaction among resource units, fish stocks, distinctive markings, and
spatial and temporal distribution. Due to their unavailability, these data are not considered
for the study.

• Governance systems

To characterize the governance systems, fishers were asked to report upon the regu-
lations which had the greatest impact on their income. Regulations were classified into
the categories of’ “Acadja ban”, “Mêdokpokonou ban”, and “other regulations”. They
were also asked to report property rights systems and their co-management measures with
government office in their area. As an indicator of management processes, fishers were
asked to evaluate the clarity of regulations (unclear and clear). They were also asked to
evaluate the impact of their individual and fishing associations participation to meetings on
management and the influence these meetings have on the management plans developed,
on scale of 1 to 3 (no impact or difference, to big impact or difference, with neutral).

• Users’ demographic variables

The users’ background information included age and fishing experience in years,
education level, marital status, membership to fishery associations, and annual income
from fishing and other activities. Further, based on the research tradition on job satisfaction
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in the fishing industry [28,44,45] nine indicators for measuring job satisfaction used by
Pollnac et al. [21] were used in this study (see Table 1). For each of the nine indicators,
fishers were asked about their level of satisfaction on a scale from 1 to 5, with 1 very
dissatisfied, 5 very satisfied, and 3 neutral. These values are added up for each component
of job satisfaction, which translated to a scale ranging from 3 to 15, with a median of 9.

Table 1. Three components of job satisfaction and the elements added to create them. Likert scale
in parenthesis.

Basic needs (3–15)
Actual earnings from fishing (1–5)

Predictability of earnings from fishing (1–5)
Safety of the job (1–5)

Social and psychological needs (3–15)
Fatigue from the job (1–5)

Healthiness of the job (1–5)
Time spent away from home (1–5)

Self-actualization (3–15)
Adventure of the job (1–5)
Challenge of the job (1–5)

Opportunity to be your own boss (1–5)
Source: Adapted from Pollnac et al. [21].

In addition, to analyse bundles of property rights, data were collected on various
types of property rights (access, withdraw, management, exclusion, and alienation) and to
characterize fishers’ perceptions of ownership between the southeast and southwest in the
study area.

• Wellbeing

Individual perceived wellbeing is the dependent variable in this study. Wellbeing is a
multidimensional variable within which some, but not all, dimensions are interrelated [27].
Here, the focus is on one dimension of wellbeing: perceptions of individual wellbeing. The
operationalization of this dimension of wellbeing is consistent with modern approaches
to the variable [20,61] Previous analyses done by Oswald and Wu [61] have presented
objective confirmation of responses to the subjective measure, “In general, how satisfied
are you with your life?” for individual wellbeing. This question was evaluated on a 5-point
Likert scale ranging from very dissatisfied to very satisfied. This method has been validated
in the treatment of fishers’ perceptions of wellbeing [22,62,63]

2.6. Data Analysis

Descriptive statistics were calculated for the variables of each subsystem. Analysis of
the factors affecting overall variance in the individual perceived wellbeing of small-scale
fishers was done in two steps. First, Likert scores were combined to gain better clarity on
fishers’ satisfaction [56]. Very dissatisfied and dissatisfied were combined to dissatisfied,
while very satisfied and satisfied were combined to satisfied. Undecided choice was unaf-
fected. In the second step, the testing of factors influencing fishers’ individual perceived
wellbeing satisfaction was done using ordered logistic regressions [46,64]. The choice of
explanatory variables was dictated by the social-ecological system framework subsystems
variables [45], following the literature.

The job satisfaction variables (basics needs, social and psychological needs, and self-
actualization) were coded to (0,1). Values below the median 9 (the satisfaction threshold)
are coded 0 and values greater than or equal to 9 are coded 1 [22,26] For government
governance clarity (5 Likert scale, very unclear to very clear), very unclear, unclear, and
neutral were combined to unclear, while very clear and clear were combined to clear. For
the fishers’ power on governance (no one, neutral, high), no one and neutral were coded 0,
and high coded 1. Further, Spearman’s rho correlation coefficient was used to measure the
relationship between subsystem characteristics and individual perceived wellbeing [21].
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According to Long and Freese [65], the ordered logistic general equation is expressed
as follows:

P(Y ≤ j) =
exp

[
∝j +(B1X1 + . . . + βkXk)

]
1 + exp

[
αj + (B1X1 + . . . + βkXk

)
]

where P is the probability of predicting the Y dependent variable with j ordered levels, X
are the independent influencing covariates and factors described below (Table 2). The Y
dependent variable levels were specified as ordered: dissatisfied, undecided, and satis-
fied. Diagnostic tests were done to check assumptions of the ordered logistic regressions.
The variance inflation factor (VIF) was calculated to detect multicollinearity between the
explanatory variables of a model. Chatterjee et al. [66] underline that a multicollinearity
problem is raised when a VIF has a value greater than or equal to 10, and/or when the
mean VIF is greater than or equal to 2. In this research, the VIF calculation showed that
multicollinearity was not a problem, as all VIFs were less than 10 and the mean VIF was
1.69. The assumption of proportional odds was also tested using a model function on
STATA 15.1 [65]. The given results (likelihood ratio chi-square = 22.32 with probability
= 0.1728) were not significant and indicated that the null hypothesis of no difference in
the coefficients of model was accepted. Finally, in an ordered logistic model, marginal
effects measure the expected change in the probability that a particular choice will be made
relative to a unit change in an explanatory variable [56,63]. However, the marginal effects’
signs and the respective coefficients may differ because the former depends on the sign and
magnitude of all other coefficients [67]. All analysis was done with STATA 15.1 software.

Table 2. Definition of variables used in the ordered logistic regression model.

Variables Type of Variables/Description

Acadja ownership Categorical (1 if the fisher owns Acadja, 0 if not)

Property ownership on water bodies Categorical (1 if the fishers believe they own space on the water bodies, 0
if not)

Household size Continuous (number of household members)
age Continuous (age in year)

Annual fishing income Continuous
Annual income from other activities Continuous

Basic needs Categorical (1 if the value greater than or equal to 9, 0 if not)
Social and psychological needs Categorical (1 if the value greater than or equal to 9, 0 if not)

Self-actualization Categorical (1 if the value greater than or equal to 9, 0 if not)

Fishers power on government governance Categorical (1 if the fishers think their power on government governance
is high, 0 if not)

Perceived effect of Acadja ban Categorical (1 if the fishers think the ban of Acadja has a negative impact
on fishing, 0 if not)

Perceived effect of Mêdokpokonou ban Categorical (1 if the fishers think the ban of Mêdokpokonou has s
negative impact on fishing, 0 if not)

Perception of government governance clarity Categorical (1 if the fishers think government governance is clear, 0 if not)
Perception of fishing boundary definitions Categorical (1 if the fishers think boundaries are defined, 0 if not)

Perception of co-management measures with
government Categorical (1 if the fishers think these measures exist, 0 if not)

Fishing association membership Categorical (1 if the fisher is a member of a fishing association, 0 if not)
Marital status Categorical (1 if the fisher is married, 0 if not)

3. Results
3.1. Description of Social-Ecological Subsystem Variables

The social-ecological subsystems as described above have many variable components
(Table 3). First, in the resource’s subsystem, to the question of whether fishing boundaries
are defined in the estuarine and lagoon environments of southern Benin, 77% of the
study respondents answered negatively. This result implies the occurrence of regular
intrusions into areas traditionally belonging to other fishing communities. Regarding
governance subsystem characteristics, respondents were asked to identify regulations
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that had a negative impact on income. If a given regulation type was mentioned in
response, it was coded as present; hence, the relationships examined are between two
dichotomous variables. The “ban of Acadja” (34%) and “ban of Mêdokpokonou” (42%) are
the regulations which have the most impact on the income of the fishers. Other regulations
(23%) related to closure of the Cotonou and Grand-Popo mouths and “ban of some days
on the water” were also mentioned by fishers. Besides, 65% of fishers perceived that
government regulations are not clear, while 62% of them estimated that they could not
influence the government management process. This result shows that fishers were not
probably involved in the definition of these rules.

Concerning users’ demographic characteristics, the age distribution of the fishers
showed that over 16% of the sample were young (between 21 and 35 years old), 35%
were between 35 and 50 years old, while 49% were over 50 years old. The number of
fishing experience in years was between 26 and 50 years for about 52% of the surveyed
fishers. In addition, 52% of fishers had no level of education, 30% had primary school level,
while 62% were not members of any professional fishers’ association. Further, 62% of the
surveyed fishers were satisfied that their social and psychological needs were being med,
63% were satisfied about self-actualization, and 68% about basics needs.

Table 3. Descriptive statistics of the social-ecological system framework subsystem variables.

Variables %

Resource subsystem variables

Are fishing boundaries defined? No 77
Yes 23

Governance subsystem variables

Regulations that had the greatest impact
on their income

Ban on Acadja 34
Ban on Mêdokpokonou 42

Ban on some days on the water 0.5
Other regulations 23

Perception of clarity of government
regulations

Regulations are not clear 35
Regulations are clear 65

Do fishermen have relative power over
the governance process?

No power on governance process 62
Power on governance process 38

Co-management measures with
government

No 82
Yes 18

Users’ characteristics

Age distribution
(21–35) 16
(35–50) 35
≤50 49

Fishing experience
(1–250 28
(26–50) 52

>50 20

Education level
None 52

Primary 33
Secondary 15

Fishing association membership No 61
Yes 39

Marital status
Married 98
Single 2

Basics needs satisfaction
<9 32

(9–15) 68
Social and psychological needs

satisfaction
<9 38

(9–15) 62

Self-actualization satisfaction
<9 37

(9–15) 63
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Finally, 82% of the fishers affirmed the non-existence of co-management measures of
property rights with the government offices.

As regards property rights, it is important to stress that in addition to the subsistence
and commercial rights detained by fishers, the population of fishers have established their
habitat in the southeast. The analysis of the bundles of property rights (Table 4) reveals
that access and extraction rights are equally distributed among fishers in both areas. The
fishers can therefore access and fish for their daily needs. However, in the southeast, in
addition to access and extraction rights, there are management, exclusion, and alienation
rights to the water bodies. These particular property rights are owned by fishing families.
They are used for the construction of dwellings in view of the lake lifestyle, but also for
the installation of Acadja for fish production. In the southeast, the perception of the water
body goes beyond simple grazing but is considered a living space that fishers, appropriate
for their survival and transferable to future generations.

Table 4. Property right bundles.

Property Right Bundles
Southeast Southwest

Aguégués Sô-Ava Comè Grand-Popo

Access 42% 32% 49% 49%
Withdrawal 44% 32% 49% 51%

Management 10% 15% 2% 0%
Exclusion 1% 7% 0% 0%
Alienation 4% 13% 0% 0%

3.2. Factors Affecting Fishers Individual Perceived Wellbeing Satisfaction

Table 5 presents the results of the ordered logistic regression with the variables that
significantly affect fishers’ individual perceived wellbeing satisfaction. The likelihood ratio
chi-square of 184.02 with a p-value of 0.00 indicated that the model as a whole is statistically
significant, as compared to the null model with no predictors. The pseudo-R2 indicates
that about 51% of variance in the reported wellbeing is attributable to the combination of
the significant effects (p < 0.05 at least) of six out of the seventeen variables included in
the model. The variables such as Acadja ownership, household size, fishers’ age, fishers’
power on governance, government governance clarity, fishing boundary definitions, annual
fishing income, annual other activities income, co-management measures with government,
fishing association membership, and marital status do not have significant coefficients and
thus do not contribute to the variance of fishers’ individual wellbeing. The coefficient of
variables such as property ownership on water bodies, basics needs satisfaction, social
and psychological needs satisfaction, and self-actualization satisfaction are positive and
increase fishers’ individual wellbeing satisfaction. The coefficient of variables such as
Acadja and Mêdokpokonou bans are negatives and decrease fishers’ individual wellbeing
satisfaction. Fishers’ perceived wellbeing satisfaction is also positively affected by property
ownership because as this allows for the setting up and operating of Acadja, increasing
fishing income.

The three components of job satisfaction are statistically significant, as expected.
The statistically significant positive coefficient associated with basics needs satisfaction
indicated that fishers’ individual wellbeing is directly linked to the satisfaction of earning
from fishing. Concerning social and psychological satisfaction variable, its coefficient is
positive and significant. This suggests that fishers are satisfied with the time they spend
away from home, the fatigue, and the healthiness of the job. The same result could be
observed with self-actualization, suggesting that fishers are satisfied with the adventure,
challenge, and opportunity offered by fishing activities.

However, the statistically significant negative coefficients associated with the ban
on Acadja and Mêdokpokonou suggest that fishers’ individual wellbeing satisfaction
decreases with the bans as they negatively impact fishers’ income.
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3.3. Marginal Effects of Factors Affecting Fishers’s Wellbeing

The marginal effects of the explanatory variables determining fishers’ individual
wellbeing satisfaction are calculated to better understand the impact of these variables
(Table 5). An increase in the perception of the existence of property ownership on the
water bodies of one unit leads to a 0.265 increase in the fishers’ individual wellbeing
satisfaction. When fishers’ perception about their satisfaction of basics needs (earnings),
social and psychological needs, and self-actualization increase by one unit, the probability
of fishers’ individual wellbeing satisfaction increases respectively by 0.457, 0.235, and 0.646.
Conversely, when the perception of the effects of the Acadja and Mêdokpokonou bans
on fishing income increase by one unit, the probability of fishers’ individual wellbeing
satisfaction decreases by 0.424 and 0.304, respectively.

Table 5. Ordered regression between independent variables and wellbeing with marginal effects.

Variables Coef. St. Err. Marginal Effects

Property ownership on water bodies 1.384 ** 0.660 −0.265 **
Basic needs satisfaction 2.119 *** 0.547 −0.457 ***

Social and psychological needs
satisfaction 1.117 ** 0.538 −0.235 **

Self-actualization satisfaction 3.249 *** 0.582 −0.646 ***
Acadja ban −1.983 ** 0.893 0.424 **

Mêdokpokonou ban −1.474 * 0.761 0.304 **

Pseudo r-squared 0.506 Number of observations 203.000
Likelihood ratio Chi-square 184.022 Prob > chi2 0.000

***, **, *, respectively, represent statistical significances at levels of 1%, 5%, and 10%.

4. Discussion

The present study evaluated fishers’ perceptions of their individual wellbeing satis-
faction within the social-ecological fisheries system located in the estuarine and lagoon
area in southern Benin. Based on the social-ecological system framework, the different
subsystems variables were identified, described, and analysed with an ordered logistic
regression model.

The results show that fishing boundaries were not clear and that fishers were prob-
ably not involved in the definition of these rules. These contacts do not encourage the
sustainable management of resources. These results are in line with the authors of [64,68]
who underlined that the definition of boundaries and the participation of fishers in the
establishment of rules are principles of sustainable collective action. Otherwise, the bundles
of property rights observed on both sides of the study area show a difference in perception
between the fishers. In the southwest, where fishers consider the water body as a pasture
from which fish can be taken for survival, it is possible to apply the collective action ad-
vocated by Ostrom [69] in order to guarantee the sustainability of resource exploitation.
However, in the southeast, where water bodies are perceived as a living space in addition
to their grazing attributes, is collective action still a panacea? Shouldn’t specific forms of
management be considered that involve the perception of living space that fishers give to
these environments?

Actually, the results from the regression did not show evidence of the contribution of
some variables related to the governance subsystem and characteristics of the user. For
instance, fishing boundary definitions and/or a resources subsystem variable does not
contribute to fishers’ individual wellbeing satisfaction. By referring to Table 3, this result
could express that the existence of fishing boundaries between communities would make
it possible to limit various intrusions and thus preserve resources of each fishing area.
Moreover, the absence of the co-management of property rights with government does not
favour the sustainable management of fishing ecosystems in southern Benin. These results
are similar to those of Sonneveld et al. [11] who demonstrated that fishing boundaries are
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not defined in southern Benin. Furthermore, the authors underline that there is no joint
responsibility for resources governance in fishing areas of southern Benin as required by
Ostrom’s eight prerequisites for the sustainable and equitable development of common
resources. Indeed, according to Ostrom [70], a clear definition of fishing boundaries is one
of the principles supposed to increase probability of sustained collective action through
the creation of conditions that encourage users to cooperate with institutions of common
property; from this cooperation the fishers’ satisfaction about individual wellbeing could
therefore arise. Regarding the governance subsystem variables, the power of fishers over
governance is not significant and expresses that the participation of fishers in governance
processes does not influence water management decisions and therefore does not contribute
to their wellbeing.

In addition, the government’s governance rules are not sufficiently clear to fishers
to contribute to the satisfaction of their individual wellbeing. Indeed, in participating in
governance processes, fishers indicated that they would have made proposals for measures
that could improve their fishing conditions and probably contribute to the sustainable
management of fisheries. When these measures are not considered, fishers have the
perception of being neglected, what may affect their individual wellbeing satisfaction. This
result is consistent with the results of [71] which affirmed that co-management is generally
believed to be the preferred approach for sustainability.

However, the results also show that ownership of water bodies positively contributes
to fishers’ individual wellbeing. Indeed, ownership allows Acadja settling, which is a
source of increased income. Given certain historical factors in the settlement of their
families, some influential fishers monopolize spaces on the bodies of water [12]. As a
result, many other fishers have lost their rights to fish around areas under Acadja. They are
therefore constrained to rent the spaces for fishing, which constitutes additional charges.
This ownership creates some social equity problems between fishers operating in the same
areas [72]. It is also a contradiction among water resource sustainability. This result is
similar to those of Keyzer et al. [73], which affirm that lakes must be considered as open
access resources with no exercise of property rights.

The negative influence of the Acadja and Mêdokpokonou ban on fishers’ individual
wellbeing satisfaction indicates their attachment to this fishing gear and method. This
attachment results from Acadja’s selectivity for certain fish species that account for nearly
95% of total fish numerical abundance in Lake Nokoué [16]. Acadja becomes then finan-
cially profitable for fishers and its ban creates income reduction, thus explaining their
individual wellbeing dissatisfaction. The “laisser-aller” that follows the ban offers to cer-
tain participants the occasion to continue the use of this fishing gear, while others who
are more respondent to government regulations, see their wellbeing decrease. The bans
are scarcely followed with monitoring. Thus, the records of replenishment and pollution
followed by the overexploitation of Lake Nokoué by fishing gear and techniques such as
Mêdokpokonou and Acadja threaten biological diversity [74].

The results showed that the three components of job satisfaction (basic needs, social
and psychological needs, and self-actualization) positively influence fishers’ individual
wellbeing satisfaction. These results indicate the therapeutic value of fishing, reflected in
the job satisfaction scores (see Table 3), which positively influence fishers’ lives [22] when
compared to the relationship between subjective job satisfaction and fishers’ individual
wellbeing variables in US Northeast Region and Southeast Puerto Rico. As a precursor
of research on this theme, Pollnac et al. [19] affirmed that job satisfaction components
are linked to individual wellbeing satisfaction, as when fishers are satisfied with their
occupation it can result in improved feelings of wellbeing. Standards of living, reflecting
the general comfort in which households live (housing, possession of durable goods,
and hygiene), declined by 2.6% (value of 26.1%) in 2019 compared to 2015 when it was
28.7% [75]. Furthermore, although rural areas are more affected by non-monetary poverty,
rural households experienced an improvement in their conditions in 2019 compared to
2015 (the incidence fell from 36.0% to 28.6%). The gradual decline in non-monetary poverty
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in recent years is a sign of improved access to basic infrastructure. These conditions may
also contribute to the fishers’ job satisfaction and de facto to the positive perception of their
individual wellbeing. The study area is projected to have a population that has grown
from 2,995,876 in 2013 to around 3,890,149 in 2019. Aside from fishing, this population
is mainly active in food crop production (maize, cassava, cowpeas, and ground-nuts)
and small-scale pig and poultry farming. The crucial problem in the area remains the
availability of agricultural land, as the area of cultivable land is shrinking over time due to
urbanization. Fallow land is practically non-existent and the cultivation system is hardly
improving as soils are being degraded by overexploitation [76].

Nevertheless, this wellbeing satisfaction will be severely tested in view of the degra-
dation of catch levels resulting from climate change and overfishing, but also in light of the
reforms underway in the fisheries sector in Benin. Fishers’ perception of the government
governance could influence job satisfaction, influencing wellbeing satisfaction [28]. Finally,
the good governance of resources means regulation and control of fishers’ social action by
credible institutions, appropriate texts, and resources to accomplish the public policy [77].
This is not the case in southern Benin. It follows that poor governance of resources results
in the persistence of overfishing, which locks the fishers into a vicious circle of poverty [78].

Therefore, it seems imperative that fishers be involved in governance strategy de-
sign processes in order to understand them well, adopt them, and then monitor their
implementation. This requires the timely dissemination of information to fishers, the dele-
gation of responsibilities and power, the decentralization of decision-making to consider
local contexts.

5. Conclusions

The present study aims at showing how the satisfaction of the fishermen’s wellbeing
can be considered a result of the socio-ecological system in the estuarine and lagoon
environments of southern Benin. Though ecological data was unavailable, our results
showed that job satisfaction and ownership have significant roles in the fishers’ perception
of their individual wellbeing satisfaction. However, the bans on some fishing gear (Acadja
and Mêdokpokonou) drastically decrease fishers’ individual wellbeing. Moreover, the
lack of clarity in government regulations and absence of co-management measures with
government contribute poorly to fishers’ individual wellbeing. It is therefore appropriate
to involve fishers in rules regarding prohibited gear (Acadja and Mêdokpokonou) and
ownership management, and also to understand resource stocks in order to anticipate their
evolution alongside an increasing demography. For this it is necessary to evaluate the
scenarios of eco-sustainability of artisanal fisheries and to decentralize the decision-making
process in order to involve the fishers in the implementation of the recommendations.
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