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ABSTRACT 
 

Lake-based fisheries play a significant role in terms of food security, livelihoods, culture, and well-

being of the millions of people who rely on the resource for varying purposes. Many local and 

indigenous coastal communities have for several generations lived and depended on fishing as 

their principal economic activity and have passed down their fishing knowledge, skills and 

expertise over time. However, with considerable effects from environmental change, human 

anthropogenic activities, and mismanagement, lake-based fishery resources are rapidly depleting 

and deterioration at rates that might not satisfy and meet the demands of our growing population. 

With such a scenario, issues of complex food systems, livelihood, employment and sustainability 

of the resource remains a challenge and problem within these communities. This paper provides a 

schematic literature review of the Great Lakes of Canada and the African Great Lakes local fishing 

communities as a complex and changing socio-ecological system and landscape. An understanding 

of how people are using their local fishery, how it interacts with other aspects of their food system 

and security, and how this relates to the human/ecology and sustainability of their practices is very 

important. The paper creates a foundational and socio-systematic thinking approach for the 

complex analysis of the socio-ecological system of lake-based fishing communities and to further 

understand challenges within this system and its contribution to the global debate on adaptation, 

sustainability and the effects on livelihood, food security and well-being of communities 

depending on the resource. 
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1.0 Introduction 
 

Factsheet of the United Nations Ocean Conference – 2017 shows that almost 2.4 
billion people (approximately 40% of the world’s population) live and have access to the coast 
(United Nations, 2017, p. 1). Amongst this, the Great Lakes of Canada (constituting – Lake 
Superior, Lake Huron, Lake Michigan, Lake Erie and Lake Ontario) has a population of 
approximately 8.5 million Canadian living around the Canadian portion of the Lake (Canadian 
Geographic, 2019:2). The African Great Lakes, on the other hand, constituting of Lake Victoria, 
Lake Tanganyika, Lake Malawi, Lake Albert, Lake Kivu and Lake Edward, has a population of 
approximately 107 million people (www.cs.mcgill.ca). Fishing for several decades remains a 
principal activity, way of life and livelihood source for communities who have access to the 
resource and its coastline. Whether be it either coastal lake-based communities in North America 
or Sub-Saharan Africa, the attachment of fishers and their communities to fishing activities 
significantly shapes the socio-ecological system of these lakes, and food security, and their 
livelihood. Locally caught seafood has the potential to address food security problems within many 
coastal communities as their diets constitute a reasonable portion of fish or fisheries products 
(Loring, Gerlach & Harrision, 2013:15). However, as many scholars (e.g., Brinson; Lee & 
Rountree, 2011; Paolisso, 2007) argue, fisheries are usually absent on the agenda for most food 
security forums and debates, although, through actions of food activists and movements, current 
trends and discussions on the potential of seafood in addressing food security has been on the rise. 
The recent 2018 State of Food Security and Nutrition world report shows that more people keep 
going hungry with a ratio of about one in nine people being hungry/malnourished (FAO, IFAD, 
UNICEF, WFP and WHO, 2018). With such challenges in food and nutrition, and with about 40% 
of the world’s population living around or having access to the coast, it is unarguable that fisheries 
and seafood are vital in addressing food insecurity as it constitutes a significant component of 
various local community food systems especially of rural indigenous communities around the 
world. 

  
Predominantly, small-scale artisanal fisheries (SSF) especially lake-base or from other 

coastal fisheries sources contributes and provides a significant production amount to the world’s 
seafood that we consume or use for varying purposes and economic activities with almost half as 
much quantity as commercial or industrial fisheries (Sharma, 2011). That is to say, there are 
enormous potentials for SSF in terms of employment, income generation and as a food source for 
the thousands who depend on it. However, although there exist these potentials, issues of 
overfishing, illegal, unregulated and undocumented fishing (IUU), amongst other challenges have 
impacted the sustainability of fisheries and a constant decline in fish stock globally (See Godfray 
et al., 2010; Pauly, Watson & Alder. 2005). Contending issues of sustainability and the current 
trends of vulnerabilities to climate change effects has been a complex challenge for most 
researchers or policymakers to quintessentially discuss fisheries and seafood as a significant 
resource that could be dependable or to resolve some of the food insecurity issues (Loring, Gerlach 
& Harrision, 2013; Hilborn et al., 2015). Since the 1980s, there has been a constant decline of 
global fisheries stocks due to overexploitation, the use of more complex and advanced 
technologies for fishing, and poor management. The sustainability of the resource is at risk 
(Hibborn et al., 2001). Critical scholars (e.g., Worm et al., 2006; Clausen & Clark, 2005) argue 
that poor management and governance are the root causes of these deteriorating fisheries stocks. 
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The last decades have witnessed the introduction of several international and national 
policies on the management of fisheries resources and market-focused initiatives. Many 
governments, especially those in the global south, for example, prioritize the option of 
privatization as a means to ensure proper management of the resource by those they consider 
having the required expertise and resources and can afford to pay and access the resources (Béné 
& Friend, 2009). On the other hand, fishery management is confronted with the proliferation of 
market-based mechanisms through eco-certification to ensure the sustainability of the resource 
through price premiums for sustainable practices. Through fisheries certification, fisheries 
stakeholders enter into and follow the certification procedures and guidelines by established 
organizations (mostly private and NGO led) to achieve their ecolabel and chain of custody and the 
garnering of price premiums as a reward mechanism (see for example the Marine Stewardship 
Council). But as Foley and McCay, 2014 argue, this market-based approach to fisheries 
management sets in new rules and new forms of ‘privatize property rights’ to a common-pool 
resource like fisheries. That said, the issue of access to fisheries resources and fishery enclosure 
has brought in a significant challenge for communities who own the resources and now been 
deprived of their collective rights and management of their fisheries. However, the precedent 
amongst other issues such as overfishing and degrading fish stocks sets as a point of departure for 
this project as to how this contributes or affects community food systems, sustainability and food 
security of communities who are attached to their fisheries for their livelihood. 

  
Great Lake fisheries (the Great Lakes of Canada and the African Great Lakes in this 

context) have experienced significant stock depletion from overfishing, alongside a drop in the 
lake's size and capacity over the years (Ogutu-Ohwayo et al., 1997). Pressures from commercial 
or local fishers have resulted in overexploitation of the resource as fishing is a significant economic 
activity for many of the inhabitants (See Jamu et al., 2011). The varieties of fish species serve as 
a vital food source for many coastal inhabitants and constitute a significant component of the food 
systems for the increasing human population around the Lakes. Overfishing and demand for the 
resource have resulted in drastic reduction and even depletion of the ecosystem of some lake 
fisheries species. Undoubtedly, the depletion of fish stocks in these areas has a direct impact on 
the people whose generation has lived and depend on these resources for food (food systems), 
socio-ecological aspects (culture and traditional knowledge as well as their economic activity. The 
sustainability of Lake fisheries is essential. It sets a good foundation for human-ecology interaction 
and analysis with the use of not only scientific knowledge but also local/traditional knowledge. 

 
 
1.1 Why this Research? 
 

Lake fisheries, as outlined above, is a natural resource with enormous potential. From 
the attachment of people to their environment, fishing plays a vital role in enhancing social 
cohesion as it connects communities and as knowledge on how to use and manage the resources 
goes down from one generation to the next. Fishing serves as an essential economic activity, 
income generation and, most importantly, a significant part of their community food system as it 
serves as a food source for the millions of people who depend on it. This research aims to 
contribute to the burgeoning body of literature on adaptation, resilience, and sustainable livelihood 
challenges faced by small-scale fishing households and their communities. They are challenged 
and exposed not only to declining fisheries stocks but also limitations to their fishing activities, 
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access to the resource and access to market opportunities, which has been monopolized in most 
cases by larger corporations (Hébert, 2014). For better continuity, the sustainability of the resource 
is very crucial and strongly depends on how much we know and implement both traditional and 
scientific knowledge in the management of this resource. Those affected and whose generation has 
lived and depended on these resources are key stakeholders in these processes. Their food system, 
food choices income, and livelihood all depend on the resources and directly reflects on the well-
being of the people. A research focus on coastal fishing communities around the Great lakes will 
help explore the various sources of household income, food choices, and how they are currently 
doing to curb the challenges of sustainability. 

 
1.2 Research Questions  
 

Our understanding of how lake fisheries shape and define the food system of fishing 
communities and how it affects aspects of their livelihood and well-being is very important as 
environment and societies keep changing. The focus on people who depend on fishing as their 
principal economic activity, and their access rights to the resource creates a broader understanding 
of the socio-ecological dynamics within lake fisheries systems. A major consideration will be on 
how the people are coping with the issues of depleting fish stocks and the ecosystem and how these 
have impacted their lives. This leads to the following research questions: 

 
a. How are communities adapting to environmental changes? 
b. How do these changes affect their livelihood (food security, employment etc.)? and 
c. What are some of the policies or fishery governance mechanisms within these coastal 

communities?  
 
 

2.0 Literature Review 
 

The burgeoning body of literature on environmental change and how it affects other 
aspects such as food security and livelihood has begun to include discussions and debates on the 
significant contribution of fisheries especially small-scale as an essential component of 
community food systems and its importance to local livelihood and well-being. Although 
contend with issues of overexploitation and stock depletion, the sustainability of the resources 
remains very crucial for the billions of persons and communities depending on it. This section 
critically discusses the current trends and gaps in the available literature on Lake fisheries, Lake 
fisheries sustainability and the nexus between fishing, sustainability, and food security. 
 
2.1 The Great Lakes of Canada 
 

Located in North America, the Great Lakes of Canada constitutes part of the 
Laurentian Great Lakes bordering both the United States and Canada. It comprises of five major 
lakes namely Lake Superior, Lake Michigan, Lake Heron, Lake Erie, and Lake Ontario. The Great 
Lakes are made up of more than 179 fish species which have been harvested for several 
century/decades by the native inhabitants of the area and the later arrivals of Europeans who settled 
in the area (Coon, 1999). However, Regier et al. (1999) posit that overfishing in the area from 
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indigenous/aboriginal activities, local or commercial fishing of fish for food amongst other 
recreational fisheries activities has impacted tremendously of the depletion of fish species and 
severe threads to its natural ecosystem. Aboriginal inhabitants have been inhabitants of these Lakes 
for so many years, where fishing constitutes their way of life and their attachment to fishing for 
various cultural purposes and also as a significant component of their food system especially as 
family food, although more subsistence nature (Liuson, 1997; Cleland, 1982). Fish equally serves 
as a commercial commodity that could be exchanged for other goods and services within the 
community. Access right was strictly locally controlled by various native bands and local 
management communities until the late 1990s when commercial fishers, through government 
policies, started fishing in the area (See Jewiss, 1992 in Regier et al., 1999). 

  
Unarguably, as Whillans and Berkes (1989) noted, the introduction of commercial 

fishers and their sophisticated fishing gear and technology has worsened the issues of overfishing 
in the Great Lakes and numerous conflicts and fishing rights. Liuson (1997) outlines that 
“Aboriginal fisheries are found on all of the Canadian Great Lakes except Lake Erie. There are 
two First Nations fisheries on Lake Ontario, two on Lake Heron, and five on Lake Superior” (p.3). 
The indigenous inhabitants’ fishing activities are mostly subsistence and fish are used chiefly for 
family consumptions and other cultural/traditional activities depending on the species and the 
ceremonial event (Berkes, 1990). These claims on the attachment of coastal communities to fishing 
espouse the arguments on the importance of fishing/fisheries to the community food systems of its 
residents and how it assists in addressing food security issues and livelihood. But, relatedly, there 
are also licensed commercial local Aboriginal fishers who operate commercially, although 
recently, their numbers are comparatively meagre to the number of native licensed commercial 
fishers working in the area and who account more to total fish harvest per year (Legg, 1994 in 
Liuson, 1997). 

 
2.2 The African Great Lake 
 

The African Great lakes comprise of Lake Victoria, Lake Tanganyika, Lake Malawi, 
Lake Albert, Lake Kivu and Lake Edward and have a total population of about 107 million people 
living and depending on the resource (Ogutu-Ohwayo et al., 1997).  Many countries in Africa have 
access to these lakes, and the lakes, over the years, have witnessed increase exploitation from an 
increasing human population. Lake Malawi, for example, is amongst the deepest lakes in Africa 
and constitutes more than 700 fish species. Like most of the other Great Lakes, the African Great 
Lakes has enormous fishery resources that serve as a source of dietary proteins for most of the 
inhabitants around the lakes. Fishing equally contributes to the livelihood of many Africans who 
have direct access to the resource (Hara & Njaya, 2016). Sustainability of the African Great Lake 
fisheries, just like those in North America since the 1970s, remains a significant challenge (Ogutu-
Ohwayo et al., 1997). There is a drastic decline in fish stock as catch volumes keep declining while 
the population demanding the resource keeps growing. The market value of most of the African 
Great lakes'lakes' essential species has been on a decline, and the stocks are rapidly declining 
compared to three decades back (Hara & Njaya, 2016). Considering the attachment of the people 
in this area (especially the rural communities) to fishing as their source of livelihood, most lake 
fisheries are open access, which acts as safety nets for most of its resource-poor inhabitants (See 
Jul-Larsen et al., 2003). The management of the resource to ensure its sustainability is very critical 
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too for the short and long run, especially with the rapidly growing population that depends on the 
resource for their livelihood.  

  
Many scholars have advanced in their various scholarship discourses on the different 

type of management system that operates for these lakes (e.g., Hara & Njaya, 2016; Njaya, Donda 
& Béné, 2012). Whether right based management or co-management, each governance options 
have both advantages and disadvantages. For example, co-management within the fisheries 
context, advocates for management of the fisheries between the government and organized fishing 
groups/communities based on equal power-sharing agreements or the terms ascribed to both 
parties (Sen & Nielsen, 1996). Right based management on the other hand outlines the provision 
for exclusive use and management rights of fisheries by a fishers' group or group of fishers which 
by law gives them the legal right and power over their fishing activities for their own benefits, 
through forms of individual transferable quotas (ITQs) etc. (Sumaila, 2010). However, within the 
context of developing countries, these management options outlines above are usually challenged 
with inadequate financing, lack of appropriate technology and expertise and pressures from 
international donors who most at times dictate best management options or procedures (Njaya, 
Donda & Béné, 2012). African Great Lakes, amongst the many other lakes in the world, suffers 
from weak management systems and the continued effects of anthropogenic human activities on 
these lakes as the human population keeps increasing (Jamu et al., 2011). With such a scenario, 
the depletion of the lakes directly affects the millions of people who depend on it for their 
livelihood. 

 
2.3 Lake Fisheries Sustainability Challenges 
 

The sustainability of most lake fisheries remains at stake. Growing populations and 
failures in agricultural land to meet productivity expectations have exerted enormous external 
pressures from new entrants to lake fisheries resources, amongst other issues such as over-fishing 
and poor management (Geheb & Binns, 1997). Such constraints on fisheries arise from numerous 
reasons, that is, just one reason, the quest to meet household income, dietary protein needs and 
sustainable livelihood by those living around the lake (Cohen & Foale, 2013). For example, most 
of the fish (cichlid) species in Africa’s Great Lakes are going extinct and experiencing a drastic 
decline in catch volume from the usual overexploitation and the overtime introduction of invasive 
fish species (Witte et al., 1992). Relatedly, the Great Lakes of North America are equally going 
through similar trends of stock depletion and overexploitation and the presence of parasitic or 
invasive species (Ogutu-Ohwayo et al., 1997; Liuson, 1997). This can be seen by the introduction 
of industrial fishing trawls in Lake Malawi since the 1970s has exacerbated the decline of cichlids 
species as they are being harvested and used in fish trade (Turner, 1977 in Ogutu-Ohwayo et al., 
1997). Espousing this claim, Alimoso et al. (1990) equally argue that the introduction of these 
industrial trawls in the lake has accounted massively for the depletion and degradation of the 
habitat of other fish species such as catfishes.  

  
On the part of Africa’s Great Lakes, growing human population and human activities 

possess a severe threat to the sustainability of its lake fisheries resources and clean water sources. 
There has been a rapidly growing community around the lakes, which has more than doubled the 
population size in the early 1980s (Cohen et al., 2016). Human activities such as farming and 
livestock rearing have aided in the pollution of the lake, including the increasing number of fishers 
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that depend on the lake for their daily subsistence. As Ogutu-Ohwayo et al., 1997 noted, most of 
Africa’s Great lakes, which constituted a rural setting, are rapidly changing to urban centers with 
substantial commercial and tourism activities taking place, owing to its economic potentials. The 
Great Lakes of Canada, on the other hand, is equally faced with similar trends in sticks depletion 
and fish habitat degradation (See Liuson, 1997). The entrants of European fishers in the lake and 
the provision and open access to commercial licenses and commercial fishing with sophisticated 
technology and tools have increased the external pressures on the lake’s ecosystem from 
overfishing. Many species in most of the lakes have witnessed drastic physiological changes or 
extinction (Johnson, Ross & McCullough, 2000). Also, the pollution of the lake by industrial 
wastes, recreational activities amongst others has consistently increased concerns on its 
sustainability (Rabe, 1997). First Nations or the indigenous people in the area are usually excluded 
from the management decisions of the lake, failing to take into consideration their local traditional 
knowledge on how they have been using the resource (See Beckford et al., 2010). 

 
2.4 Indigenous knowledge and Adaptive management of fisheries 
 

Unarguably, pressures or stresses on natural resources, especially from the effects of 
climate change, are often felt directly by small communities at various levels, that is, economic, 
social or environmental (Khattabi & Jobbins, 2011). These stresses for small-scale fishery 
communities, for example, has been on the increase and continuously increases the vulnerability 
and more impoverished living conditions and livelihoods for the many small-scale fishers who 
depend on the resource. In sustaining their livelihood and the culture of fishing, many local 
indigenous fishing communities, through the use of Traditional Ecological Knowledge (TEK), are 
taking innovative measures on how to effectively manage their fisheries adaptively to the 
numerous existing challenges (Berkes, Colding & Folke, 2000). TEK has been very instrumental 
in the management of resources within complicated situations ranging from conservation of 
biodiversity, ecological processes and the establishment of protected areas (Johannes, 1998; 
Gadgil, Berkes & Folke, 1993). Many contemporary scholarly publications have outlined different 
definitions and importance of TEK in resource management. Most prominently, Berkes, Colding 
& Folke (2000), TEK is “a cumulative body of knowledge, practice, and belief, evolving by 
adaptive process and handed down through generations by cultural transmission and relationship 
between humans and the environment” (p.1245) 

  
TEK constitutes some aspects of adaptive management together with other rigorous 

scientific methods and processes for fishery management. Considering the rapid deterioration and 
decline of fisheries resources, adaptive management through the reduction in the fish catch is 
assumed to allow recovery of stocks and enable an increase in productive fish sizes (Ben-Hasan, 
Al-Husaini, & Walters, 2017). However, many scholars (for example, Pauly, Hilborn & Branch, 
2013; Hutchings, 2000) argue that there is no clear evidence as to how the reduction in fishing can 
facilitate stock recovery. Although with such critics, management through complete fishing 
enclosure amongst others has helped improve the health and sustainability of fisheries (Pauly, 
Hilborn & Branch, 2013). TEK, as an option for adaptive management, has been very instrumental 
in the management and use of fisheries resources, especially as knowledge and techniques, are 
being passed down for several generations. Berkes (1989) posits that the incorporation of ‘local 
social mechanism’ through local institutions is a key distinctive difference between TEK adaptive 
management from the usual conventional or scientific methods. 
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The establishment of local institutions that promotes the sharing of local knowledge 

within communities is an effective way to engage local people into the management of the 
resources that sustain their livelihood. Here, local institutions are regulated by recognized leaders 
who set rules and mechanisms in which resources are used in the community, and several 
generations uphold these principles. Berkes, Colding, and Folke (2000, p.1253), in their issue, 
summarise the use of TEK in resource management to follow the following procedures usually 
overlooked by the conventional methods. These include: (1) the use of ecological knowledge 
through monitoring of changes in the ecosystem, species protection, habitat and the control of 
harvest; (2) Species management through resource rotation and succession management; (3) 
incorporation of social mechanism for resource management through the establishment of local 
institutions and leadership, local rules and regulations and the transition of knowledge from one 
generation to the other. Overall, adaptive management through the use of TEK for fisheries 
management deals with the use of local institutions, leadership (social mechanisms) and the use of 
local knowledge for the better use of fisheries resources that ensures its sustainability and the 
enhancement of better livelihood amongst people in a particular community. However, state 
policies and regulations may also interplay to shape the way local people use the resource and the 
involvement of commercial fishers, too, which increases the complex nature in the management 
of the resource. 

 
2.4 Current Knowledge Gaps 
 

Fishing and gaming serve as a way of life, community activity, family food source and 
livelihood for many indigenous (aboriginal) populations around the world such as those in the 
North of North America (See Loring & Gerlach, 2015; Loring Gerlach & Harrison, 2013). Their 
community food systems and healthy living are highly dependent on their attachment to the coast 
for various socio-cultural and economic reasons. Unarguably, the same goes for many local 
indigenous communities living around lake fisheries. The Great Lakes of Canada, including those 
of the African Great Lakes, comprises of several indigenous community settlers who have lived 
their lives from generation to generation in the same area. Fishing activities equally forms part of 
their culture, household food source, amongst others. However, for decades now, debates on the 
sustainability of lake fisheries resources have been on the rise with many commissions and 
legislative bodies created to ensure sustainable use and management of the lakes (e.g. The Great 
Lakes Fishery Commission; The Lake Victoria Basin Commission). Many fish species are 
becoming extinct, habitats degraded, overfishing from commercial fishers and a rising population 
depending on fish as a primary protein source raise so many issues. That said, little is known as to 
how these current trends affect or interact with the human-ecology and food systems of these 
communities, their access to healthy food, specifically locally-caught fish, and the ongoing 
management options. We know so much about the various conventional methods of fisheries 
management and policies. Still, little is known or been advocated for on the relevance of local 
traditional knowledge in the management of natural resources. Summarily, this research will 
explore and contribute to the current body of literature on the community food system and explore 
how traditional knowledge can be useful in ensuring the substantiality of lake fisheries resources, 
especially for inhabitants around the Great Lakes. 
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3.0 Theoretical Framework 
 

There do exist a plethora of related theoretical approaches often used by many scholars 
in their discourse on natural resources management and resource use. The theoretical debates such 
as Berkes, Folke and Colding (2000) on ecological and traditional systems/knowledge for resource 
management; Ostrom and North (1991) on new institutions and common-pool resources are some 
related examples. 
 
3.1 Socio-ecological Systems, Knowledge and Sustainability 
 

Berkes, Folke and Colding (2000) in their book on Linking social and ecological 
systems debate explicitly the importance of utilizing and including humans through local or 
traditional knowledge sharing in resource management discourses rather than just relying on 
scientific propositions or findings. They succinctly articulate how social and ecological systems 
linkages approach to resource management are a more plausible and sustainable approach. Berkes, 
Folke, and Colding (2000) define “social systems are systems that deal with property rights, land 
and resource tenure systems, systems of knowledge pertinent to environment and resources, and 
world views and ethics concerning environment and resources, while ecological system refers to 
the natural environment or ecosystems” (p.4). The inclusion of humans is the major aspect 
underpinning their theoretical debates on resource management. The role of humans within this 
context implies their local or traditional knowledge, which they have learned and has been passed 
down to them from generation to generation. The oft-quoted contribution of local people in 
resource management is usually construed on the type of knowledge and information they possess 
about a particular ecosystem they live in, which is commonly referred to in many scholarly works 
as traditional ecological knowledge (TEK) (Warren, Slikkerveer & Brokensha, 1995). 

  
Ruddle et al. (1992), in their issue, use Fiji ‘Vanua’ concept to elaborate the 

interrelations between human-nature (social systems) with land, water, and the environment as a 
single and unified unit of interactions and relationships. Relatedly, debates on how institutions 
shape the governance of common-property rights and access through social, economic and political 
organizations rely on the understanding of the relationship between humans (social groups) and 
the carrying capacity of the ecosystem around them (Berkes et al., 2000). However, from a more 
ecological economics perspective, natural resources have been commodified and a price attached 
to it (natural capital), although there are several debates as to how these assists in the management 
of the resource (Costanza, 2006). Contextualizing the human factor, Berkes, Folke, and Gadgil 
(1994) argue that there should be another component known as cultural capital since humans create 
and operate institutions that govern these natural resources. Constant changes in the ecosystem 
over time, however, makes it more difficult to accurately predict or provide room for researchers 
to speak confidently on a particular socio-ecological context and dynamism (See Hilborn & 
Ludwig, 1993). Unpredicted and overexploitation of resources within an ecosystem equally makes 
it harder to discuss changes and current trends in the area accurately. Considering such a scenario 
of unpredictability, scholars (Walters, 1986) have posited adaptive management as a tool or 
strategy that handles such situations and examines the relationship between humans and the 
ecosystem as they all evolve and change over time. To Holling (1978), policies regarding resource 
management can be constructed as a continuous experiment in which policymakers keep learning, 
with the quest to find out how people in the different environments do depend on the available 
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institutions and social setting. Lee (2001) articulates this system as an adaptive management 
strategy that relies on feedback from individual actions and their environment and one that shapes 
policy decisions depending on the sustainability of the resource. 

  
Conceptualizing the interaction between social and ecological systems for a resilient 

and sustainable natural resources management, Berkes, Folke and Colding (2000:16) categories 
this relationship into four broad concepts, that is an ecosystem, people and technology, local 
knowledge and property rights institutions. First, ecosystem analysis deals with the more general 
discussions on either the physical or biological characteristics of a particular environment (lake 
fisheries in this context). Physical characteristics entail the various variations in the seasonal 
temperatures or fishing seasons in the areas, while the biological relates to the productivity of the 
lake, species interaction and their growth patterns, which are their biotic and abiotic considerations 
(See Holling et al., 1995). Notwithstanding, as Folke, Holling, and Perrings, 1996 noted, there are 
other living organisms aside from fisheries that live within this ecosystem and equally contribute 
to the functionality of a proper food chain in the system. Thus, biodiversity consideration is 
significant for sustainability. However, as earlier explained, ecosystems are open to variability and 
unpredictable situations, which makes it very difficult for new analysis and making definite 
conclusions. 

  
Second, people and technology constitute and describe the social system and the level 

of technology being in the area for fishing activities. The social network goes beyond individual 
characterization but to the total number of people who make up a small community or social group 
(this could be tribal groups, district, or even a region). The size of the community, depending on 
the case, influences the use of technology. Small-scale inshore fishing communities will employ 
smaller technology for the exploitation of fisheries and within a certain surface area compared to 
a larger-scale offshore fishing community. Therefore, the type of technology being used directly 
relates to the sustainability of the resource and how resources are being used within the community. 
Third, local knowledge in its entity embodies a vital component of any sustainable natural 
resources management system, especially for a resource like fisheries. Local indigenous fishers, 
whether in Canada or Africa, do have local knowledge in the management of the resources which 
have often pass on this knowledge from one generation to the next. They possess what many 
scholars describe as traditional knowledge, which refers to how local communities use cultural 
methods in the management of their natural resources. Finally, property rights institutions deal 
with various ways in which established institutions manage resources. These range from state 
property rights regulated by government or private property rights governed by the 
market/neoliberal principles and the rising trends of co-management regimes where communities 
have the powers to manage their resources in a form for common property right management 
system. The latter system is the focus within this context as all the rights and management 
responsibilities are on the people themselves who define and set the fishery rules. However, as 
scholars argue, each of these management regimes comes with its pros and cons in resource 
management. 
 
3.2 Institutions and Common-pool Resources 
 

Theoretical debates on natural resources management (fisheries in this context) have 
elaborated through the lens of new institutional economics (NIE) and the common-pool resource’s 
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dimensions. This theoretical approach critically examines the mainstream discourse on how 
individuals and institutions interact together for the management of a common resource. Major 
scholars on this front, for example, North (1991) and Ostrom (1990), have discoursed extensively 
how aspects of institutions, self-interest, and elements of property rights facilitate or makes 
complex the governance of natural resources. To North (1991), “institutions are the humanly 
devised constraints that structure political, economic and social interactions through either 
informal constraint (customs, codes of conduct) or formal rules (property rights, and laws)” (p.97). 
Institutions act as rule-setters in shaping human interactions and assist in defining economic 
activities within societies through various choice set for production cost, and reward mechanisms 
(Hall, 1997). Procedures for incentives are instituted and enforced through the use of different 
instruments by these institutions in the economy in a manner that directs economic growth amongst 
other microeconomic parameters. 

  
However, the state is crucial in the enforcement of individual contracts and their 

effectiveness in negotiation processes, depending on the type of trade, be it at the local or capital 
markets. In capital markets, as North explains, the security of property rights through systems that 
avoid the seizure of property or controlled access, especially for the common is paramount no 
matter how these properties are acquired (North, 1991, p. 101). Unlike the state, institutional 
enforcement could either be through self-enforcing standards or the involvement of third-party. 
The state should regulate third-party participation in principle through its political structure and 
how these established structures provided room for better enforcement of contracts and property 
rights in such economies (Clague et al., 1999). North (1991) debates the arguments by Williamson 
(1985) that the concept of NIE should be a combination of “not only a theory of property rights 
and their evolution but a theory of the political process, a theory of state, and of the way in which 
the institutional structure of the state and its individuals specify and enforce property rights” 
(p.233)  

  
Generally, NIE is position in the manner in which political and economic institutions 

define the choice set for humans, the changes in this choice set with time and the availability of 
alternatives guided by political decisions and property rights for the people. Further, Alchian and 
Demsetz (1972) see individuals forming organizations as means to get more rewards from their 
different expertise and division of labour either voluntarily or by force depending on the terms of 
the agreement or exchange; thus, organizations are a combination of several individual contracts. 
However, this organization within the institutional framework can be perceived as either creating 
channels for maximizing outcomes or the misappropriation of resources and creating changes in 
property rights depending on the political structure governed by the state and on the different 
individualistic interests. 

5.0 Expected Outcomes 
 

The question of whether people/communities living around the Great Lakes, have 
access to healthy food, specifically locally-caught fish, and how this shape their food system is an 
important issue to be looked upon. It is expected that with declining fish stock, depleted fish 
habitats, increases in commercial fishing and an increasing human population affect the 
sustainability and capacity for these lakes to meet its expectations, especially those of local 
inhabitants. With such challenges, it will not be surprising to see the food systems and food options 
of these locals being affected or compromised. Although environmental shocks from climate 
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change, over-fishing directly affects lake fisheries sustainability and productivity, access rights to 
this resource and the various management options are important factors defining the sustainability 
of the resource and how it can continue to serve those depending on the resource in the future. 
Unfortunately, rising demand for fish for family food or as an economic activity that contributes 
to household income continues to increase while productivity keeps falling. Various management 
methods are proposed through rigorous scientific findings, but the sustainability of the resource 
remains at stake. However, considering the long line of generations who have to live in these 
coastal communities and are attached to the lakes not only for fishing but for other socio-cultural 
activities, assumable local traditional knowledge, if appropriately integrated, could provide a 
workable solution on how to better manage lake resources. It is equally expected that limited access 
to the fisheries and limited harvest quantities directly relate to household incomes, especially for 
families who rely on fishing as their primary economic activities. With limited incomes, family 
food options become a challenge and could also affect their health and well-being. That said, the 
study should be an open dialogue for sustainable ways in which the fisheries resources productivity 
could be maximized; the incorporation and acknowledgment of traditional knowledge is an 
appropriate management option. An objective criterion will be to properly understand their food 
sources and opportunities, especially for household who depend on fishing. 

6.0 Research Significance  
 

The global discourse on fish stock depletion, overfishing, illegal unregulated and 
undocumented (IUU) fishing, always focuses on how it affects the GDP of countries, its effects on 
licensed commercial fishers amongst many others. However, the debates, including even those of 
the recently held Blue Economy Conference, failed to pay particular attention to how these are 
affecting the food systems, health and well-being of small-scale fishing (SSF) communities who 
live and depend on fishing for their livelihood. This research seeks to explore and assess how 
communities are reacting to environmental changes, their various food choices/options, the 
availability of healthy locally-caught fish and the household incomes for the many SSF 
communities who are attached and depend on fisheries resources for numerous reasons (both 
socio-cultural and livelihood). An understanding of the human-ecology, their food system will 
help provide evidence that speaks to issues of sustainability, food security and healthy living within 
these communities and as to how interventions and stakeholder’s involvement could be well 
coordinated. Another key significance of this research is to raise and bring out the debates on how 
local traditional knowledge possessed by the local communities could be a significant and integral 
part of a sustainable fishery management system. Understanding and incorporating the traditions 
of these people within the countries is the first step to any sustainable management plan in the 
area. Summarily, this study will help generate evidence for programmatic and policy actions that 
will strengthen community food systems and lake fishery sustainability, which will ultimately be 
important in solving the global and continuous challenges of food insecurity, hunger, and 
malnutrition around the world. 

  

7.0 Beneficiaries of the research 
 

Currently, there does exist little or no scientific literature within lake fisheries 
discourses that comparatively examines issues of food security and lake fisheries sustainability 
and management for communities living in both the global north and global south. Although 
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variation does exist in terms of institutional, political, development and social qualities, the 
attachment of these local and indigenous communities to fishing as a source of their livelihood, 
culture and the passing down of knowledge between several generations are similar. With such 
considerations, this research will benefit the scientific community, fishing communities, NGOs 
and governments directly. Especially from an international development perspective, many lessons 
could be learned by both cases on how local communities can advance sustainable fishing 
practices, food security, and livelihood issues in a changing climate and society. The research 
hopes to commence a north-south scholarly and policy discourses on aspects of food systems and 
local knowledge amongst these similar groups of persons with cultural and livelihood attachments 
to fishing. 
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