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Background 

The sustainable governance and management of small-scale fisheries (SSF; or artisanal 

fisheries) is challenging due to their complexity and diversity. Small-scale fisheries system 

dynamics emerge from the interactions of diverse entities, large-scale drivers and diverse 

social, ecological and ecological contexts, making the outcomes of interventions 

unpredictable. This unpredictability is exacerbated by a lack of data about ecological and 

social dimensions. In this paper we introduce agent-based modeling as a methodological 

frontier to tackle the complexity and interconnectedness of SSF. 

 

Agent-based models (ABMs) are gaining popularity as a method for combining qualitative 

and quantitative data to understand the underlying processes of an empirical phenomenon. 

Because ABMs can be used as interactive and collaborative modeling tools they are also 

known for their ability to bring together fisheries workers, government representatives, and 

researchers across disciplines, and thus provide an avenue of reconciling different knowledge 

bases, assumptions, and goals. Even though there is a strong connection between the main 

methodological qualities of ABMs and the challenges for improving SSF management, only 

few ABM studies are found in the peer-reviewed literature. The studies tend to be 

participatory ABM projects of a particular localized case; or more theoretically oriented to 

understand the emergence of certain phenomenon. Although ABMs are still the exception 

among fisheries models, ABMs are more common in large-scale fisheries. 

 

In this paper we discuss the usefulness of agent-based modeling and review their application 

in published small-scale fisheries models. The potential of agent-based modeling to represent 

the diversity and interactions from the bottom-up, to understand emergent phenomena such as 

over-fishing and social inequalities, which makes them particularly interesting for small-scale 

fisheries. 

 

 

Methods 

We reviewed the literature on the application of ABMs in SSF. We identified 12 papers 

based on the criteria that the models should include both social and ecological entities and be 

linked to governance, management or policy issues. Forrester et al (2014) specifically use 
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ABMs in the WIOMSA region. We also analyzed the ABM approach to identify its 

usefulness for different SSF research questions, and management and governance problems. 

 

 

Results 

Our review finds a wide range of motivations, purposes and research designs, such as 

understanding of a phenomenon, a decision-support tool, or participatory tools, across the 

small number of agent-based studies applied to small-scale fisheries. 

 

The published models were used to understand a number of different phenomena, such as 

increased harvests emerging from cooperative forms of management; factors facilitating the 

emergence of self-governance; increased harvests in relation to the placement of marine 

protected areas; the emergence of either fishing cooperatives or patron-client relationships as 

the dominant form of self-governance; the emergence of balanced harvesting; long-term 

effects of tourism and urbanization on coral reef health and fisheries causes of overfishing 

and environmental (reef) degradation.  

 

We identified three different uses to the way the ABMs were employed. The primary use of 

the first approach was to explain how some SSF phenomena can come about, and to explain 

the mechanisms (i.e. factors and processes) that were effective. The second use was to use the 

models as policy assessment tools to identify and explain the mechanisms behind why some 

policy, or way of organizing the fishery, may be better than another. The third use was to use 

the ABM as a participatory tool, as pioneered by the Companion Modeling team 

(https://www.commod.org) through role-playing games. Forrester et al. (2014) develop their 

models through participatory approaches to understand the complexities in implementations 

of Beach Management Units in Kenya. 

 

 

Conclusion 

Because agent-based models can deal with the complexity of small-scale fisheries, they 

provide an interesting method for improving our understanding of contextualized 

generalizations of mechanisms and how they generate a phenomenon of interest in small-

scale fisheries. However, agent-based modeling is not a panacea. Time, resources, and active 

collaboration between those involved in designing and developing an agent-based model are 

of major concern for a successful outcome of the modeling project. 

 


