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ABSTRACT
Fisheries sustainability is categorised through four conceptual pillars: ecological, economic, and social, including cultural 
and institutional. Much work on fisheries sustainability has been done in marine fisheries relative to inland fisheries. Two 
inland peri-urban impoundments, Chivero and Manyame in Zimbabwe, support numerous small-scale fisheries; however, 
environmental and socioeconomic variables threaten the sustainability of the fisheries. This study aimed to identify and 
contextualise drivers and barriers to sustainability of small-scale fisheries in these two peri-urban impoundments. We 
applied three frameworks, Fishery Performance Indicators, Community-Based Fishery Indicators and FAO Small-Scale 
Fisheries Indicators, to identify and contextualise the drivers and barriers. Quantitative and qualitative methods were used to 
collect data from fishers in the two impoundments. A structured questionnaire was administered to 115 fishers in 23 fishing 
companies operating in the two lakes. Fisheries income and revenue as well as food security are key drivers. Lack of post-
harvest equipment, volatile fish markets, water quality and quantity deterioration and fish stock decreases are key barriers 
to sustainability of fisheries in the two impoundments. There are subtle differences in the extent and impact of the drivers 
and barriers of fisheries sustainability in the two lakes. The differences relate to the uniqueness of the aquatic habitats, social 
constructs and fisheries operational frameworks in each lake. This suggests a need to assess fisheries sustainability using an 
integrated bottom-up approach starting from individual fisheries < community fisheries < global/generic fisheries. 
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INTRODUCTION

Small-scale inland fisheries provide essential ecosystem 
services comprising food, nutrient cycling in water, 
employment and income to millions of people, and generate 
foreign currency for developing countries such as Zimbabwe 
in Sub-Saharan Africa (Allison et al., 2009; Marshall, 2011; 
FAO, 2013, 2014a,b,c, 2016; Bartley et al., 2015). Inland 
fisheries support numerous livelihoods and enhance the socio-
economic development of urban and rural areas in Africa 
(Allan, 2005; WorldFish, 2009; AU-IBAR, 2012; De Graaf 
and Garibaldi, 2014). However, the sustainability of inland 
fisheries is threatened by a plethora of factors, including 
aquatic environmental degradation (Welcomme et al., 2009; 
Cooke et al., 2012), overexploitation and overfishing (FAO, 
2015; 2016) and market volatility of fish prices (Taylor et al., 
2007; Vörösmarty et al., 2010). The dynamics in other factors 
such as geographical expansion, fishing capacity-building, 
natural variability and climate change further threaten the 
viability of inland fisheries (Béné, 2003; Allison and Horemans, 
2006; Garcia and Rosenberg, 2010). Hence it is imperative to 
effectively monitor and assess the state of freshwater inland 
fisheries (FAO, 2016). 

Within Africa, contemporary fisheries assessment and 
management remain heavily dominated by the ecological 
aspects and to a lesser extent the economic aspects (Stephenson 
et al., 2018). No comprehensive and holistic frameworks exist 
to integrate and evaluate various other aspects such as the 
cultural, political, institutional and social elements threatening 
the sustainability of small-scale inland capture fisheries (Bond 

and Morrison-Saunders, 2011; FAO, 2016; Thompson and 
Stephenson, 2016). The challenge in evaluating the sustainability 
of fisheries is largely driven by a lack of reliable and consistent 
fisheries statistics (Cooke et al., 2013), and non-cogent 
classification of small-scale fisheries into urban, rural and peri-
urban sets, and this tends to complicate effective management of 
small-scale inland fisheries (Béné et al., 2003; Kebe and Tallec, 
2006; FAO, 2010; Bartley et al., 2015). As a result of lack of a clear 
assessment framework for sustainability and reliable statistics, 
small-scale inland fisheries are excluded from national and 
regional economic planning initiatives and are notably absent 
in the Sustainable Development Goals (Bartley et al., 2015, FAO, 
2015; Link et al., 2017; Stephenson et al., 2018). Clearly, there is 
a need for a framework that assesses the ecological, economic, 
institutional and social elements or indicators of fisheries to 
evaluate their sustainability (Stephenson et al., 2018). 

Two contiguous peri-urban eutrophic lakes, Chivero and 
Manyame, in Zimbabwe support numerous fisheries and 
provide vital ecosystems services such as potable water and 
habitat for aquatic organisms (Marshall, 2011). The viability 
and sustainability of the fisheries in the two impoundments 
is threatened by a number of factors such as water pollution, 
climate change, over-abstraction of the water and competing 
water withdrawing activities (Magadza, 2011; Mhlanga and 
Mhlanga, 2013). Despite their ecological and socioeconomic 
significance, fisheries in urban and peri-urban impoundments 
such as Chivero and Manyame are not often a national priority 
and are undervalued and largely overlooked in Zimbabwe 
(FAO, 2015; Kupaza et al., 2015). This study aimed to identify 
and contextualise drivers and barriers to sustainability of 
small-scale fisheries in these two peri-urban impoundments. 
Three indicators – Fishery Performance Indicators (FPI) 
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Indicators (CFI) following Boyd and Charles (2006) and FAO 
Small-Scale Fisheries Indicators (FSSFI) (FAO, 2015) – shown 
in Table 1, were used to evaluate the drivers and barriers 
threatening the sustainability of fisheries and viability of 
fishing livelihoods in Lakes Chivero and Manyame, Zimbabwe. 

MATERIAL AND METHODS

Study area 

Lakes Chivero and Manyame (Fig. 1) are two peri-urban 
impoundments located about 30–40 km south-east of 
Harare, the capital city of Zimbabwe (Magadza, 2003). 
Morphometrically, Lake Chivero has a capacity of 247 181 
× 106 m3, a mean depth of 9.4 m and a surface area of 2 630 
ha with a retention time of 1.1 years. Lake Manyame has a 
surface area of 8 100 ha at full capacity, when its maximum 
and mean depths are 23 m and 5.6 m, respectively, with an 
estimated mean retention time of 0.7 years (Marshall, 2011; 
Utete et al., 2018). The impoundments were constructed in 
1952 and 1976, respectively, to mainly provide potable water 
to Harare (then Salisbury City). However, other uses such as 

water abstraction for irrigation, small-scale and subsistence 
fishing and recreational activities such as boating, angling and 
birdwatching have evolved over the years (Marshall, 2011). 

With regard to small-scale fishing, there are a total of 
23 fishing cooperatives (12 in Lake Chivero and 11 in Lake 
Manyame). Each fishing cooperative consists of at least 
8–11 members who contribute fishing gear (boats and nets), 
labour and start-up capital, as well as paying the permit fees 
to National Parks (Utete et al., 2018). The fisheries from Lake 
Chivero have been estimated to catch an annual yield of 
250 kg∙h-1∙yr-1 fish (Marshall, 2011), though there is no clear 
estimate of catches in Lake Manyame (Utete et al., 2018). The 
allowed mesh sizes in the two lakes range from 26 mm to 
152 mm (1–6’’) with 12.5 mm (0.5’’) increments (Marshall, 
2011). Fish catches have been declining in the two lakes, 
thus threatening the sustainability of the fisheries and the 
livelihoods of the fishers (Utete et al., 2018). Hence there is a 
need for an integrated framework to assess the sustainability of 
the fisheries, not only from a stock assessment perspective but 
using a holistic lens approach encompassing other covariates 
such as water pollution, post-harvest considerations, market 
accessibility as well as demographic aspects (FAO, 2015).

Table 1. Frameworks for indicators of drivers and threats to sustainability of small-scale inland fisheries in Lakes Chivero and Manyame, 
Zimbabwe for 2017 

Framework Reference Target audience Intended application
Fishery Performance Indicators Anderson et al. (2015) Individual-level fisheries Rapid sustainability assessment of 

individual fisheries
Community-Based Fishery 

Indicators 
Boyd and Charles (2006) Individual fishing communities Develop and monitor a set of 

local-level community relevant 
sustainable development 
indicators

FAO Small-Scale Fisheries 
Indicator 

Food and Agriculture 
Organisation (2015)

Small-scale fisheries Develop capacity of small‐scale 
fisheries to improve food security 
and reduce poverty

Figure 1. Location of the study area, Lakes Chivero and Manyame in Zimbabwe
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Data collection 

We employed a mix of quantitative and qualitative methods to 
collect data from fishers in 2017. A structured questionnaire 
was administered to 115 fishers in 23 fishing cooperatives 
operating in Lakes Chivero and Manyame. Focus group 
discussions and key informant interviews were done on active 
men and women fishers, and Parks officials responsible for 
Lakes Chivero and Manyame, in order to have an in-depth 
qualitative cross-validation of the drivers and challenges 
affecting their livelihoods. From 115 questionnaires 
administered, 87 fully completed ones were used for further 
data analysis. 

Description of the indicator frameworks and their 
assessment in fisheries

Three indicators, Fishery Performance Indicators (FPI) 
after Anderson et al. (2015), Community-Based Fishery 
Indicators (CFI) by Boyd and Charles (2006) and FAO Small-
Scale Fisheries Indicators (FSSFI) frameworks, summarised 
in Table 1, were used to evaluate the drivers and barriers 
threatening the sustainability of fisheries and viability of 
fishing livelihoods in Lakes Chivero and Manyame, Zimbabwe. 
Conceptually, separating measures of performance, the FPI 
uses 68 individual outcome metrics – coded on a 1 to 5 scale 
based on expert assessment to facilitate application to data-
poor fisheries and sectors – that can be partitioned into sector-
based or triple-bottom-line sustainability-based interpretative 
indicators conveniently classified into ecology, economic, 
social and community aspects (Anderson et al., 2015). For any 
given fishery or cooperative, the respondents, who were mostly 
fishers, were asked a raft of closed and open-ended questions 
which are broadly classified into ecology, economic, social and 
institutional aspects. Every recurring theme or response is 
scored on a scale of 1 to 5 and the results are collated as a mean 
for each theme in the main classification scheme. The frequency 
of recurrence of any theme implies its significance as an aspect 
to measure the sustainability of the fishery (Chu et al., 2017). 

The Community-Based Fishery Indicators (CFI) by Boyd and 
Charles (2006) presupposes a collection of fisheries in a water 
body to be a fishing community. Then it assesses a wide array of 
aspects ranging from the fishing fleets or vessels, nets, gender 
composition and roles, access to financial capital, fishery training 
facilities and opportunities afforded to the fishing community. 
It also assesses on a thematic basis the perceptions of the fishing 
community on fish stocks, depletion levels, and environmental 
issues such as water pollution and climate change (Boyd and 
Charles, 2006). Frequently recurring or generic issues across 
the fishing community are broadly categorised into ecological, 
social, economic and institutional categories (Boyd and Charles, 
2006; FAO, 2015). The idea is not to weigh the significance of 
the factors but to get a holistic perspective from the fishing 
communities who are on the ground on the topical or recurring 
factors affecting their viability and livelihoods (FAO, 2015). 
This enables broad policy considerations rather than narrow 
quantified (weighed) aspects which tend to shift over temporal 
scales in fishing communities as the aquatic environment is 
largely dynamic (Bartley et al., 2015). 

The FAO Small-Scale Fisheries Indicators (FSSFI) target 
mainly small-scale fishers who are considered as self-employed 
(FAO, 2013). The main factors considered are the food security 
and nutrition levels of the fishers, largely driven by fish stock 

dynamics, water quality concerns, climate change, changes in 
fishing regulations, fish poaching and competition for fishing 
zones (FAO, 2015). FSSI tends to evaluate the ecological elements 
of the fishing business on a Likert scale of 1–4 or 1–5, based on 
the mean responses or perceptions of the fishers themselves. In 
line with other fishery indicators, the most recurrent themes for 
any given fishery are allocated high scores 4 or 5 on the scale 
and are the key factors to be considered in fisheries management 
and ensuring and evaluating sustainability of small-scale inland 
fisheries (Stephenson et al., 2018). 

Comparative analysis of the perceptions of fishers

After identification of the most recurrent factors influencing 
sustainability of small-scale fisheries in the two lakes using the 
three indicator frameworks, we further comparatively tested 
for the significance of differences in the perceptions of fishers 
in Lakes Chivero and Manyame towards the types of drivers 
and barriers affecting their livelihoods. For clarity, the mean 
perceptions are derived from the Likert Scale of: 1 = strongly 
disagree, 2 = disagree, 3 = agree, and 4 = strongly agree. Fishers 
in the two lakes were used as the test groups. After testing for 
normality using the Kolmogorov–Smirnov test, the data were 
found to be non-parametric, and thus we used descriptive and 
multivariate inferential statistics. We treated the two lakes as 
categorical groups, and since our perceptions were on a Likert 
scale of 1–4 we applied the 2-way contingency Chi square 
(χ2) test of homogeneity for comparison at the 5% level using 
the SPSS 21 version. The same test was also used to assess 
for differences in the livelihood strategies of the respondents 
between the two lakes.

RESULTS 

Demography and livelihood strategies of fishers in the 
two impoundments 

The basic demography of the fisheries in Lakes Chivero 
(males = 34, females = 1) and Manyame (males = 45, female 
= 7) was skewed towards males. The majority (n = 13; 37%) 
of the fishers were primarily involved in fishing and farming, 
and the rest (n = 8; 23%) were fish traders in Lake Chivero 
(Table 2). In Lake Manyame, the majority (n = 32; 62%) of the 
fishers were directly and actively involved in fishing, whereas 
a sizeable portion (n = 10; 19%) of the fishers were also into 
fish marketing and 10% (n = 5) were engaged in trading and 
repairing of fishing gear such as nets and boats. The rest of the 
respondents (n = 5; 10%) were into farming as an alternative 
livelihood strategy in Lake Manyame (Table 2). Statistical 
analysis indicated a significant difference (χ2 (3) = 14.749; p < 
0.05) in the actual livelihood strategies between the two lakes. 
For Lake Manyame, the hierarchy for the livelihood strategies 
was: fishing > trading > farming > others, whilst for Lake 
Chivero it was: farming > fishing > trading > others. 

Table 2. Livelihoods of fishers in Lakes Chivero and Manyame. The 
percentage frequencies are in brackets.

Lake
Occupation

Total
Fishing Farming Trader Other

Chivero 13 (37.1) 14 (40) 8 (22.9) 0 (0) 35
Manyame 32 (61.5) 5 (9.6) 10 (19.2) 5 (9.6) 52
Total 45 (51.7) 19 (21.8) 18 (20.7) 5 (5.7) 87
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Drivers and barriers of fisheries sustainability in Lakes 
Chivero and Manyame based on the fisheries viability 
indicator frameworks

From the three indicator frameworks applied for the Lakes 
Chivero and Manyame, the FPI framework identified ecological 
elements such as depleting fish catches/stocks, deteriorating 
water quality, dynamic land-use patterns and climate change 
as barriers threatening the sustainability of the fisheries. 
Economic barriers such as volatile markets, poor post-
harvest preservation infrastructure, expensive annual fishing 
permits and unskilled fish processing workers also threaten 
sustainability of small-scale fisheries in both lakes. Social 
factors such as rapid fisheries managerial and casual labour 
turnovers, as well as lack of cross linkages with communities 
and unguaranteed short-term fisheries careers, act as barriers 
to the viability and sustainability of fisheries in the two 
lakes. Institutional or governance issues such as inaccessible 
fishing and harvesting rights are barriers to the sustainability 
of fisheries and livelihoods of fishers in Lakes Chivero and 
Manyame in Zimbabwe. Lack of collective bargaining action, 
for instance towards accessing loans and capital to maintain 
fisheries viability, is a barrier to sustainability of the fisheries. 
Inadequate participation of the community and exclusion of 
females in fisheries governance is a barrier to the sustainability 
of fisheries in the two lakes as indicated by the FPI (Table 3). 

The CFI framework identified reductions in fish 
biodiversity, deterioration in the quality of lake habitat, 
decreases in fishable areas and drawdown zones as well as 
reductions in the catch of targeted species and an increase 
in by-catch wastes as ecological barriers to the sustainability 
of fishing communities in Lakes Chivero and Manyame. 
Fluctuations in the income value of fish harvests/catches, 
low market incentives for fisheries and fish which tend 
to be seasonal, as well as the low credit worthiness and 
natural capital are economic barriers to fishing-dependent 
communities in both lakes (Table 3). Dynamics in the 
demographic structure of fishing communities as well as access 
to fishing-related education and contribution and cooperation 

of marginal groups such as females and youths are some 
of the social factors affecting the two fishing communities 
(Table 3). Lack of an integrated approach towards research 
and management of fisheries resources are barriers towards 
sustainability of fishing communities (Table 3). 

Using the FSSFI framework, aquatic habitat pollution and 
degradation are the main ecological barriers for sustainability 
of fisheries in the two lakes (Table 3). Volatile income from 
fish sales is the main economic barrier for sustainability of the 
small-scale fisheries in Lakes Chivero and Manyame (Table 
3). Failure to uphold or respect cultures and ensuring gender 
equality and equity are social barriers for sustainable small-
scale fisheries in the FSSFI framework (Table 2). Within the 
governance and institutional elements, lack of transparency of 
fisheries management, effective implementation of fishing rules 
and unclear access regulations are key barriers for sustainable 
fisheries in Lakes Chivero and Manyame (Table 3).

An evaluative summary of the three fisheries indicators 
show that fisheries-related income, employment, level of 
education of the fishers, and guaranteed food security and 
nutrition from fisheries, as well as accessible fish markets, 
are the key drivers for the sustainability of small-scale inland 
fisheries in the two lakes. Other key driving factors for 
sustainable fisheries comprise the level of fishing technology, 
such as fishing gear, boats and suitable post-harvest facilities, 
available (Table 3). 

Demography and comparative analysis of perceptions 
of fishers in the two impoundments 

The basic demography of the fisheries in Lakes Chivero (males 
= 34, females = 1) and Manyame (males = 45, female = 7) was 
skewed towards males with a large proportion 91% (n = 79) and 
the rest 9% (n = 8) were females. 

The drivers and barriers facing small-scale inland fisheries 
suggested by peri-urban fishers and as indicated by the three 
frameworks were added and the results are summarised in 
Table 4. Among the identified drivers in sustainability of 
fisheries there were significant differences (χ2 (3), p < 0.05 in 

Table 3. List of fisheries sustainability indicators and the ecological, economic, social and governance elements considered for fisheries in 
Lakes Chivero and Manyame, Zimbabwe

Index Ecological elements Economical elements Social elements Governance elements
Fishery Performance 
Indicators

Fish stock
Sustainable fisheries 
Water quality 
Land use patterns
Climate change

Markets
Infrastructure
Harvest
Post-harvest equipment 
Permits
Processing workers

Managerial returns
Labour returns
Community service
Local ownership
Local labour
Career

Fishing access rights
Harvest rights
Collective action
Participation
Community
Gender

Community-Based 
Fishery Indicators

Fish biodiversity
Quality of habitat
Area of fished and 
unfished areas 
Target species 
abundance
By-catch or resource 
waste

Harvest value
Income
Market incentives
Food security
Credit worth
Natural capital

Demography
Access to knowledge/Education
Contribution of marginal 
groups
Cooperation

Integrated approach to 
fisheries
Research
Management of fisheries 
resources

FAO Small-Scale 
Fisheries Indicators

Environmental 
sustainability

Economic sustainability Respect of cultures
Gender equality and equity
Non discrimination

Transparency
Rules and laws
Regulations
Property rights
Capacity to manage
Consultation and participation
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the educational levels towards fishing-related issues among 
fishers in Lakes Chivero and Manyame (Table 4). There is a 
significant difference (χ2 (3), p < 0.05) in the importance of fish 
harvest incomes as a driver for fishing among fishers between 
the two lakes. There is a significant difference (χ2 (3), p < 0.05) 
in the fishers’ perceptions towards the benefit of fish catches 
and by-catch wastes for food security between the two lakes 
(Table 4). Fishers in both lakes do not differ (χ2 (3), p > 0.05) in 
their perceptions towards the availability and dynamics of the 
fish market as a driver of sustainability of fisheries (Table 4). 

Fishers in Lakes Chivero and Manyame concur (χ2 (3), 
p > 0.05) that declines in peri-urban fish stocks, reductions 
in water quality and quantity as well as climate change, 
gender disproportion, poor networking among fishers, and 
obsolete post-harvest equipment and infrastructure, as well 
as inaccessible and low financial capital, are the main barriers 
to sustainability of fisheries (Table 4). Most fishers in both 
lakes consider bay accessibility / fishing zone restrictions / 
prohibitions as barriers for their fishing business. However, 
fishers from both lakes differ significantly in their perceptions 
of the barrier role played by reduced fishing bay accessibility 
on fish catches (χ2(3), p < 0.05) and the lack of legal frameworks 
(χ2(3), p < 0.05) in the sustainability of fisheries in the two lakes 
(Table 4). 

DISCUSSION

The main aim of the study was to identify and contextualise 
drivers and barriers to sustainability of small-scale fisheries 
in two peri-urban impoundments Chivero and Manyame in 
Zimbabwe. Three indicators: Fishery Performance Indicator 
(FPI), Community-Based Fishery Indicators (CFI) and FAO 
Small-Scale Fisheries Indicator (FSSFI) frameworks were used 
to evaluate the drivers and barriers affecting the sustainability 
of fisheries, and viability of fishing-dependent livelihoods in 
the two lakes. 

Results of the study indicated the need for a consistent 
income, food security, and food nutrition as the main drivers 
of small-scale inland fisheries in Lakes Chivero and Manyame. 
Accessible fish markets and the educational levels of the fishers 
are also key drivers for the sustainability of small-scale inland 
fisheries in the two lakes. These findings resonate with research 
by Allison and Ellis (2001); Béné (2003) and FAO (2015), which 
reflect that small-scale inland fisheries serve multiple purposes, 
although food security, food nutrition and an income to 
alleviate poverty form the main basis for continued operations. 
The educational levels of fishers are key drivers of fisheries 
sustainability as they infer a capacity to: undergo fisheries and 
water resource conservation training, adopt new fishing methods 
and adapt to new post-harvest technologies (Fregene, 2002).  

The three fisheries indicator assessment frameworks revealed 
almost similar ecological, economic, social and institutional 
barriers to the sustainability of the peri-urban fisheries in 
Lakes Chivero and Manyame. The FPI, in particular, indicated 
ecological barriers such as depleting fish stocks, water pollution, 
climate change and dynamics in land use patterns in the 
catchment as the main barriers to the sustainability of small-
scale fisheries. The CFI indicated similar results with the FPI 
as it identified declines in targeted fish stocks and biodiversity 
as the key barriers to the sustainability of small-scale fisheries. 
The FSSFI indicated aquatic environmental degradation and 
practice of unsustainable fishing methods as the key ecological 
barriers to the sustainability of fisheries in Lakes Chivero 
and Manyame. The ecological barriers identified in this study 
resonate with generic ecological hazards threatening the 
sustainability of most marine, coastal and inland fisheries. Béné 
(2003); Béné et al. (2009); Allison et al. (2005, 2009); Marshall 
(2011); Kolding and Van Zwieten (2012); FAO (2012, 2016) largely 
attribute key ecological elements such as unfishable drawdown 
zones, depleting fish stocks and poor water quality and erratic 
water level fluctuations as barriers to the sustainability of 
inland fisheries in Benin, Chad, Cameroon, Zimbabwe, Niger 
and Malawi. For this study, the deteriorating water quality 
standards, declining fish stocks and biodiversity in the two 
peri-urban impoundments are owed to the transboundary 
(complex mixture of urban and rural characteristics) nature of 
the catchment areas, punctuated by a lack of clear demarcation 
and improper water and land resource governance (Nhapi and 
Gijzen, 2004; Khan et al., 2013).

The three indicator frameworks reflected economic 
barriers, such as poor post-harvest infrastructure, low 
recapitalisation and creditworthiness, volatile fish markets and 
subdued seasonal prices, as key threats to the sustainability of 
the fisheries in both lakes. Seasonal fluctuations in fish stocks 
tend to affect the fish prices at the fish markets in the two 
lakes, with prices relatively higher in the winter season (Seijo 
et al., 1998; FAO, 2015; Mhlanga and Mhlanga, 2013; Kupaza 
et al., 2015). The lack of efficient and climate-smart fishing and 
post-harvest technologies in small-scale inland fisheries affects 
fishing effort, fish catches and the subsequent market prices 
(Fregene, 2002). This economic barrier leads to price disparities 
in small-scale inland fisheries which tend to lead fishers to 
overexploit the fisheries resources using high fishing effort and 
inefficient gear (Béné, 2003; 2009). 

The demographic distribution of the fishers showed male 
dominance in the two impoundments. All three fisheries 
assessment frameworks indicated social barriers such as 
disproportionate gender consideration, where females are 
marginalised and perform peripheral and fringe post-harvest 
roles, including fish gutting, gleaning, and cleaning in fisheries. 

Table 4. Comparative analysis of the perceptions of fishers in the two 
lakes towards drivers and barriers in fisheries sustainability 

χ2 Mean 
perceptions

SD

Drivers
Education 0.005* 1.93 0.367
Income activities 0.002* 1.35 1.321
Fish for food security 0.005* 1.36 0.493
Market 0.422 1.54 0.85
Training 0.142 2.15 1.070
Technology 0.546 1.80 0.791
Livestock owned 0.031* 1.57 0.492
House owned in 10 km radius 0.355 0.28 0.543
Barriers
Catches decline 0.439 1.03 0.183
Bay accessibility 0.007 2.31 1.043
Water quality 0.079 1.79 0.407
Water quantity 0.682 1.81 0.502
Climate change 0.652 3.44 0.684
Gender disparity 0.247 2.08 0.955
No networking 0.504 2.36 1.017
Legal frameworks 0.022* 2.78 0.972
Obsolete infrastructure 0.576 1.80 0.793
Financial capital 0.126 1.41 0.495

*Denotes significant difference
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Undefined and peripheral roles for women, even though 
they may be as educated as men in leadership positions, in 
the peri-urban fisheries ensures male domination of the 
industry (Matsue et al., 2014). The peri-urban nature of the 
two impoundments implies that women and the youths who 
are equally affected by poverty would have been attracted to 
fishing as an alternative source of income to alleviate poverty 
(Nelson et al., 2008; Khan et al., 2013; FAO, 2016). However, the 
FSSFI framework indicated a strict adherence to cultural values 
within the fishing communities, where some fisheries do not 
deliberately employ women for cultural, ethical and inferred 
hygienic reasons, which are largely mythical as stated by 
Allison et al. (2009) Béné (2009) and Matsue et al., (2014). This 
tends to marginalise women from lucrative fishing operations 
and economically disempowers them and discourages females 
from considering fishing as a career in both impoundments 
(Matsue et al., 2014).

From a governance and institutional perspective, the 
three frameworks showed that barriers such as restricted 
access to lucrative fishing zones, expensive annual fishing 
permits, low consideration for fisheries project management 
and extension services, fishing land access, rules, laws, and 
regulation awareness, as well as water conservation education 
and awareness, affect the sustainability of fisheries in both 
impoundments. Lack of transparency in fisheries operations 
is a highlighted barrier indicated by the FSSI, threatening the 
sustainability of small-scale inland fisheries. Lack of training 
and extension services may hinder adoption and transfer of 
fishing technologies to peri-urban fisherfolks and threatens 
the sustainability of individual small-scale inland fisheries 
(Adelekan and Fregene, 2015). Even more so, the peri-urban 
fisheries have poor social organisational networks, limited 
access to financial capital, rely on obsolete equipment and 
hardly have legal representation, and this threatens their 
sustainability (Béné, 2009). In most cases, institutional 
elements of fisheries are neglected and lead to their non-
consideration in economic planning and governance processes 
(Fregene, 2002; Béné, 2009, Welcomme et al., 2010; Bartley et 
al., 2015; Link et al., 2017; Stephen et al., 2018). 

There are subtle differences in the key drivers and barriers 
reflected by the three indicator frameworks. This is because the 
three fisheries viability assessment frameworks lack conceptual 
coherence and often neglect to incorporate important aspects 
of the fishery system. In fact most fisheries sustainability 
assessment frameworks tend to consider individual fisheries, 
and are dimensional with much focus on fish stock assessment 
(Béné, 2009; Bartley et al., 2015), water and habitat dynamics 
(Marshall, 2011; Tendaupenyu, 2012, Nyarumbu and Magadza, 
2016), impacts on fishing-dependent livelihoods (Garba, 1997; 
Allison et al., 2005; Salmi, 2005; Mhlanga and Mhlanga, 2013) 
or currently the effects of climate change (Brander, 2010; 
Welcomme et al., 2010; FAO, 2012; 2016; Wichelns, 2017). 
This suggests a need to assess fisheries sustainability using 
a bottom-up approach starting from individual fisheries < 
community fisheries < global/generic fisheries (Seijo et al., 1998; 
FAO, 2012; 2015). Inclusion of cultural, social, governance, 
ecological and economic aspects will lead to a holistic 
assessment of the sustainability of fisheries. 

Comparative assessment of the perceptions of the fishers in 
Lakes Chivero and Manyame towards the drivers and barriers 
to the sustainability of fisheries reveal significant differences in 
perspectives towards drivers, such as the effect of educational 
levels, alternative income strategies adopted, food security 

of fishing livelihoods, and livestock owned. Some fishers 
consider the individuals’ educational level to be irrelevant as a 
motivational factor driving fishing activities. Rather, fishing is 
viewed as a physical activity needing minimal cognitive effort. 
Fregene (2002) argues that such an attitude hinders the smooth 
operation and uptake of fisheries extension and management 
training services in most small-scale inland fisheries in Sub-
Saharan Africa. Fishers from the two lakes differ significantly 
(p < 0.05) in their perspectives towards the need to earn 
an income from fishing being a driver of sustainability of 
fisheries. Rather, they relate the need to maximise profits with 
overexploitation and overfishing of the fisheries resources, 
often using unregulated gear in the two lakes. Thus, fishers 
in the two lakes tend to use illegal gear in order to maximise 
catches, resulting in overfishing which in the long-term 
threatens the sustainability of the fisheries and livelihoods of 
fishers themselves (see Tweddle et al., 2015; Irvine et al., 2018).

The significant differences in fishers’ perceptions 
towards a need for food security as a driver of fisheries 
sustainability in the two lakes indicates that fishers have 
different motivational factors for continuing with fishing as a 
livelihood strategy. Fishers significantly disagree that owning 
livestock such as cattle and goats is a driver of fisheries 
sustainability in the two lakes. This partly reflects the peri-
urban nature of the two lakes, and proximity of Lake Chivero 
to the main capital city of Harare, relative to Lake Manyame. 
Fishers in Lake Chivero adopt a more urban lifestyle and tend 
to alternatively go into non-fishing-related income activities 
such as trinket trading, tobacco marketing and formal jobs 
(FAO, 2013; Kupaza et al., 2015). Fishers in Lake Manyame 
adopt a more rural lifestyle with agriculture and livestock 
ranching as an alternative livelihood. Non-significant 
differences in perceptions towards most of the barriers to the 
sustainability of the fisheries between fishers in the two lakes 
indicated the universal nature of challenges facing small-
scale inland fisheries, such as poor water quality and quantity 
(FAO, 2015), depleting fish stocks (Welcomme et al., 2010; 
Tweddle et al., 2015), climate change (Brander, 2010), gender 
disparity (Matsue et al., 2014), low capital and poor post-
harvest technology (Fregene, 2002) and peri-urbanisation 
(Khan et al., 2013; Nagendra and Ostrom, 2014).

CONCLUSIONS AND RECOMMENDATIONS

The main drivers for sustainability of fisheries include the 
need for a consistent income, food security and food nutrition 
in Lakes Chivero and Manyame. The applied fisheries 
sustainability assessment indices; the FPI, CFI and FSSFI, 
indicated similar barriers threatening the viability of the small-
scale inland fisheries. However, the significant differences 
in the perceptions of small-scale inland fishers towards the 
barriers and drivers of fisheries between the two lakes shows 
the inherent uniqueness of individual fisheries and fishers. 
Thus, in order to guarantee the sustainability of the fisheries 
in the two peri-urban lakes, there is a need to consider a 
bottom-up approach incorporating the concerns of individual 
fisheries which then feeds into community fisheries and can 
inform global fisheries aspects. Even more so, future studies 
of fisheries may exploit the integrated application of a raft of 
fisheries assessment frameworks for effective evaluation of their 
sustainability in the face of ecological, economic, social and 
institutional threats. 
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