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Background 

Increasing pressures on artisanal fisheries resources in northern Mozambique have motivated 

a number of community-based fisheries initiatives in recent years, mirroring trends towards 

more localised approaches to fisheries management in the wider Western Indian Ocean 

(WIO). These initiatives include the establishment of Locally Managed Marine Areas 

(LMMAs) adapted to the context of Mozambique’s fisheries co-management framework, 

which provides a basis for management by local communities through Community Fishing 

Councils (CCPs). Such initiatives have generally been supported by NGOs working with 

government and local communities. With a coastline of over 400 kilometres, Cabo Delgado 

encompasses a diversity of social and ecological conditions, which are likely to result in 

different management outcomes at the site level. There is considerable interest from the 

literature in understanding how diverse social, ecological and institutional factors interact in 

order to identify general principles for the design of successful governance systems and 

provide better guidance to managers about where to focus management interventions.  

 

Objectives/research questions  

In this paper, we adopt a social-ecological systems (SESs) approach to explore relationships 

between four dimensions of social-ecological systems (Governance System, Actors, Resource 

Units and Resource System) in six northern Mozambique fishing communities. Our study 

was guided by the following research questions: How do social and governance dimensions 

(governance system and actors) relate to ecological dimensions (resource units and resource 

system); How do these relationships vary across sites? and What social, governance and 

ecological dimensions are priority in achieving social-ecological sustainability?  

 

Methods 

Ostrom’s (2009) framework for analysing sustainability of social-ecological systems was 

used to identify variables under the four dimensions. The study did not investigate all 

variables in these four components of socio-ecological systems, but represents a first step 

towards their characterisation. As such, a total of 11 variables were matched to availability of 

previously collected data across six fishing communities where efforts to implement 

community-based fisheries management have been in place since 2014. Governance variables 

were collected through structured questionnaire administered to the CCPs, while the Actors 

variables came from a household surveys. Resource Unit variables were derived from 

fisheries monitoring conducted in the six villages whereas the Resource system came from 
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underwater visual census (UVC) surveys. Each variable was normalised to a scale of 0-1 

based on the quantile distribution of the original data. The variables were then nested under 

the four dimensions and weighed to a cumulative weight score of one. A Principal 

Component Analysis was used to detect the correlation between variables in each dimension 

and between the dimensions. 

 

Results 

The first Principal Component (PC1) explained 72.7%, 48.6%, 85.9% and 89.9% of variance 

in the Governance, Actors, Resource Units and Resource System variables respectively. The 

PCA loadings of Governance variables showed Rules in use in fishing communities to be 

positive correlated to PC1 (R=0.91) in contrast to Organisation of the fishing communities 

that was negatively correlated (R=-0.78). This suggests existence and awareness of fisheries 

management rules such as temporary and permanent closures in fishing communities, is an 

important variable describing the Governance System. However, a strong and functioning 

CCP was a pre-condition to the Governance System. The main variable defining the Actors 

System was percentage of non-migrant fishers, which was positively correlated to PC1 

(R=0.89). All variables under Resource System showed positive correlation (R>0.82) with 

PC1 as explained by productivity of the ecosystem represented by fish biomass and species 

diversity and equilibrium properties denoted by coral reef resilience and size of resource 

system under co-management.  

 

The Governance and Actors dimensions were positively correlated, and the same for 

Resource Units and Resource System. However, Governance and the ecological dimension 

variables - Resource Units and Resource System, showed weak negative correlations. The 

relationship between the Actors and ecological dimensions was not clearly defined. Based on 

the variables assessed, four main groupings were found amongst the six communities defined 

by a strong social-ecological system in Quiwia and Quirinde, a strong social system coupled 

by weak ecological system in Nsangue – Ponta, a healthy resource system paired with a weak 

social system at Quifuque and a weak socio-ecological system in Lalane and Malinde.. 

 

Conclusion 

The findings suggest the importance of understanding each of the component parts of a socio-

ecological system. A functional CCP provides a foundation for establishment of fisheries 

management rules that define Governance System. Therefore, building the capacity of CCPs 

is likely to improve their functioning and the overall Governance system. Membership to a 

village saving loan association (VSLA) and diversification of livelihoods are considered 

important in improving social cohesion, and should be encouraged, as they would reinforce 

the Actors System. Given a scenario of large numbers of migrant fishers in all communities, 

promoting their involvement in VSLA is likely to improve trust and adherence to 

management rules. The species-rich ecosystems found locally offer fishermen the ability to 

switch from less to more abundant fish species. Therefore measures to protect fish species 

and their habitats through establishment of LMMAs and enforcement of spatial closures 

would improve the Resource Units and Resource System. 


