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ABSTRACT 

Fisheries in Kenya were initially managed through a centralized, top-down approach but were 

transformed into a co-management approach through Fisheries Beach Management Units (BMUs) 

Regulations of 2007 and regularised in the new Fisheries Act of 2016.  The BMUs ensure effective 

involvement of local stakeholders in fisheries management while Fisheries Officers ensure BMUs 

adherence to fisheries policy and regulations. Despite this, inland capture fisheries are still 

threatened while there is limited information about BMU performance evaluations in Kenya. The 

study evaluated the performance of BMUs on co-management in L. Turkana between September 

2019 and July 2020 in Turkana County. The study objectives included; (i) assess stakeholders' 

contribution in inland fisheries co-management, (ii) evaluate the effectiveness of BMUs 

implementing fisheries co-management, (iii) assess the impact of fisheries co-management on 

fishing communities. I adopted a cross-sectional research design and used purposive sampling was 

to identify the study BMUs. Questionnaires, key informant interviews, focus group discussions, 

and observations were used for data collection. I used Chi-square tests, multinomial regression in 

R, and descriptive statistics in MS Excel to analyze the data. Thirteen stakeholders were identified, 

and their involvement in BMU activities was significant statistically (x2 = 74.099, df = 14, p<0.05). 

BMUs were moderately effective (49%) in their operations concerning equity (48%), efficiency 

(55%), and sustainability (43%). BMUs relied more on external support from donors than 

internally generated resources. There was inequity in training while essential equipment for fishing 

operations, safety, and rescue operations were missing in most BMUs. The majority (69%) of 

BMU members poorly understood BMU rules and regulations. There were wide variations in daily 

earnings (<KES 500 to >KES 5000) from fishing and increased household income while total fish 

production had decreased. In conclusion, co-management is a practical approach for managing 

fisheries, particularly in large lakes like Turkana. However, enhancement of the system should 

involve all relevant stakeholders, building the capacity of BMU executives on management 

aspects, including fundraising and financial management, conflicts resolution, and patrols. Policy 

adjustments recommended include forming stakeholder networks to enhance broad engagement of 

stakeholders, allocating a kitty for fisheries financing at the County level, and improving fishery 

production as a 'safety net' strategy to cushion the marginalized people. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background information 

Fisheries sector plays key role in social, economic, political and cultural development at global, 

regional, national and local scales (Cochrane, 2000). The demand for fish and products of fishery 

has been increasing steadily more than the supply across the world (Mwikya, 2005). The sector 

provides employment to people at a global scale in services, transformation, transport and 

commercialization both directly and indirectly. Capture fisheries in particular provides 

employment opportunities to nearly 120 million people most (97%) of whom live in developing 

countries with women accounting for around 47% (World Bank 2012).  

 

In eastern Africa, fisheries sub-sector is a major contributor of animal protein to the human 

populations living along the East African coast, inland aquatic systems and those in distant towns 

where fish is marketed. It provides direct employment to fishermen, fish traders, fish processors, 

gear makers, boat makers and repairers. Fisheries is also a foreign exchange earner to many 

countries whereby fish and fisheries products are exported, and provides food security to such 

countries (Aloo, 2006).  

 

Although global capture fisheries production has remained fairly constant, it represents more than 

50% of total fish production (FAO, 2014). Despite this, aquaculture has shown increasing 

production at the global scale indicating that capture fisheries are likely to be reaching its upper 

production limits (Costello et al., 2016). In 2016 for example, global total capture fisheries 

production stood at 90.9 million tones 2016, indicating a slight decrease compared to the years 

before 2016 (FAO, 2018).  

 

Many fish production projections across the world show that capture fish production will decline 

or stagnate in the coming years due to fish overharvesting and other problems such as climate 

change but under appropriate management, capture fish production will likely expand in the years 

ahead (Bennett et al., 2018). Small scale fisheries, a sub component of capture fisheries contributes 

significantly to the overall capture fisheries production and it is important for the role it plays in 
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ensuring food security, livelihoods support and nutritional security. The sector contributes approx. 

50% of global capture fisheries and 90% of all fishers across the globe (World Bank, 2012).  

 

Inland capture fisheries in rivers, floodplains, lakes, reservoirs, agricultural rice fields (Bennett et 

al., 2018) particularly play critical roles to individuals, the society and the environment (Lynch et 

al. 2016). FAO (2016) estimated that from the total 93.4 million metric tonnes of fish produced 

from capture fisheries, 12 million metric tonnes were accounted for by inland fisheries. In the 

developing countries for example, capture fisheries provide food for consumption by individuals.  

 

According to FAO (2014), approx. 21 million people are dependent on inland capture fisheries 

where it provides economic security and provides employment to 36 million people in post-harvest 

activities. Local communities are also dependent on fisheries activities as source of livelihoods 

and contribute to local empowerment of women and youth. Fish and fisheries also provide 

heritage, spiritual, and aesthetic values, which according to Harris et al. (1989) are often 

considered “priceless”. Inland fish and fisheries also provide recreational services (Poe et al., 

2013), enhances human well-being and health (Lieschke & Currie, 2007) and knowledge transfer 

and capacity building (Verpoorter et al., 2014). Inland fishes provide ecosystem functioning and 

contribute to biological diversity on earth since they occupy most aquatic ecosystems. According 

to Helfman et al. (2009) inland fishes account for approx. 40 percent and 20 percent of all fish and 

vertebrate species respectively. 

 

Different scales can be used to classify inland fisheries. For example, they can be classified based 

on large scale operations targeting markets of high value markets e.g. trawl fishing in Amazon 

River estuary. In Africa, such examples according Cooke et al. (2016), include trawl fisheries in 

Lake Malawi and Lake Victoria Nile perch fishery. Traditionally, inland fisheries are leaning 

towards fish production to support local livelihoods for local trade and fish consumption at the 

household level. This in turn provides food security benefits, support to local livelihoods, 

empowers women and improves nutrition at the household level. Inland capture fisheries are faced 

by a number of challenges even though they play an important role in developing countries and 

many factors limit their ability to contribute their nutrition and food security.  
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Factors such as rapid growth of human population, climate change and overfishing alters the 

distribution and volume of fisheries supply negatively impacting on local and global food 

provisioning (Bennett et al., 2018). With the potential decrease in capture fisheries production, it 

was recently predicted that ten percent of people in the world, particularly in developing countries, 

will face deficiencies due to projected decline in micro-nutrients and essential fatty acids (Golden 

et al., 2016). To counter this and for the inland fisheries to continue providing the nutritional 

capacity several factors such as technological change, more inclusive governance arrangements 

and adaptation to climate change will have to come into play. 

 

Despite the availability of fisheries management and harvesting regimes, such as market-based 

and co-management approaches, fisheries management still faces problems throughout the world. 

Inland fisheries production throughout the world has been affected by overfishing, impacts of 

climate change, environmental degradation and re-distribution of surface water. These have 

resulted in extirpation of many indigenous fish species that shift the balance among fish species 

resulting in dominance of a few introduced fish species (Dietz et al., 2003). In capture fisheries 

value chain, these threats have proved to have great impacts on peoples livelihoods hence 

threatening the survival of the millions of people dependent on such fisheries. This trend could be 

reversed by employing sustainable fishing practices in the freshwater and marine fisheries. 

 

‘Co-management’ is a new paradigm in natural resources management currently being applied to 

manage resources that are common pool in nature. These resources according to Castro and 

Nielsen (2001) include pastureland, forest ecosystems, watershed and fisheries. In fisheries, the 

concept is practiced throughout the world and is the foundation of “Voluntary Guidelines for 

Securing Sustainable Small-scale Fisheries in the Context of Food Security and Poverty 

Eradication”, approved by the FAO member states in 2014 (Tilley et al., 2019). The overall result 

of fisheries co-management arrangements has been varied in inland fisheries throughout the world 

as observed in Bangladesh (Allison & Badjeck, 2004), Thailand (Pomeroy et al., 2001), Nigeria 

(FAO, 2000), Malawi (Allison & Badjeck, 2004; Njaya et al., 2012; Nunan et al., 2015; Russel & 

Dobson, 2011). Recently, FAO (2019) reported that fisheries co-management is critical in securing 

sustainable small scale fisheries across the world using best practice case studies in Senegal, Nepal, 

Uruguay, Myanmar, Bangladesh, the Caribbean, Madagascar, Mozambique and Southeast India. 
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The introduction and implementation of fisheries co-management in East Africa is in tandem with 

similar applications the world over. According to Nunan et al. (2015), the recognition of the co-

management approach in fisheries has been seen as a response to stakeholders concerns  related to 

many illegalities particularly in fisheries in addition to lack of capacity of government departments 

responsible for fisheries  to manage lake fisheries effectively. Many authors (e.g. Kanyange et al., 

2014; Onyango & Jentoft, 2007) have noted that the result of fisheries co-management in relation 

to fish stocks and compliance to fisheries rules and regulations has been varied across BMUs in 

East Africa. These outcomes are dependent on the level of government support and the nature of 

short-term support of co-management by various projects. Despite the different levels of support 

to co-management, what has since succeeded is the licensing and registration of boats and fishers. 

However, Mkumbo and Marshall (2014) observe that despite the success in registration and 

licensing, co-management is still challenged by the increasing cases of illegal activities and fishing 

effort. 

 

In 2014, fisheries was valued at KES 8 Billion with annual exports worth approximately KES 4 

Billion (GoK, 2014). The sector is critical for income generation and employment and currently 

contributes 0.5% of the GDP. In 2014 alone, the sector supported a total of 61,311 people directly 

as fishermen and 73,839 fish farmers with 69,688 stoked fish ponds (GoK, 2014).  Inland waters 

cover an area of between 10,500 and 11,500 km2 and contributes 80% of Kenya’s total fish 

production followed by aquaculture (14%) and coastal and marine (6%) (Aloo et al., 2014). In 

particular, Lake Victoria and the Indian Ocean fisheries contribute 89% and 6% of Kenyan 

fisheries production respectively. The remaining production is contributed mainly by lakes 

Turkana (3%), Baringo (0.19%), Naivasha (0.17%) and Kanyaboli (0.09%) (GoK, 2014). 

 

Capture fish production has been negatively affected by many challenges in Kenya. The failure of 

rain-dependent agriculture, unemployment, conflicts among pastoralist communities neighbouring 

inland lakes and inadequate sources of alternative livelihoods, which according to Obiero et al. 

(2017) have provided incentives for the young generation to engage in fishing activities. With this 

influx, traditional fishing practices have changed including the economic conditions and 

application of new fishing techniques which by extension has contributed to illegal fishing 

activities, limited control of fishing operations and threatening the fisheries resources and local 
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livelihoods. Fisheries management in these lakes uses the direct command-control method that 

contains fishing gear/methods restriction, seasonal fishing closure, size and effort restriction 

(Costello et al., 2008). These management measures have failed to address the above challenges 

that often lead to overfishing since they do not control fishers' desire to increase fishing effort in 

addition to intense competition among fishers that erodes conservation objectives. 

 

The above challenges have prompted the need to involve communities in fisheries resource 

management through co-management arrangements, consequently reforming the dominant 

centralised command control or top-down  managerial approach. In Kenya, for example, the 

government has put in place legal frameworks to reform the use and management of common pool 

resources like fisheries, forests, wildlife and water by incorporating stakeholders, mainly local 

communities in resource governance. The constitution of Kenya and policy frameworks have been 

put in place to give way for enactment, reviews and amendments of laws including Acts of 

Parliament to operationalize co-management. Chapter Four of the Kenya Constitution outlines the 

obligations of the Kenyan government and its citizens towards environmental protection, 

management and conservation under the Bill of Rights (GoK, 2010). Article 69 of the Kenya 

constitution gives obligations with respect to the environment upon which Acts of Parliament are 

enacted to ensure appropriate governance of common pool resources to ensure sustanable 

development.  

 

Management of forest resources for example, is incorporated in the Kenya Forest Conservation 

and Management Act (GoK, 2016) and implemented by Community Forest Associations (CFA) 

who work closely with the Kenya Forest Service (KFS) to manage forests and promote sharing  of 

benefits. The Water Act also provides a similar co-management arrangement in the water sector 

whereby Water Resources Authority (WRA) works in collaboration with Water Resource Users 

Associations (WRUA) for sustainable catchment and sub-catchment areas in the country.  

 

The implementation of these co-management arrangements has been successful in some areas 

while they also continue to face challenges that need continuous research for improvement. The 

wildlife Conservation and Management Act (GoK, 2013) promotes collaborative management by 

establishment of Community Wildlife Associations (CWA) and recognises wildlife managers in 
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private lands with presence of wildlife. The Act also establishes Kenya Wildlife Service (KWS) 

as the government agency charged with the responsibility of conserving and managing wildlife in 

wildlife conservation areas, national parks and wildlife sanctuaries under its jurisdiction in 

collaboration with local communities represented by CWAs.  

  

Fisheries co-management was incorporated into Kenyan Laws through the Fisheries (Beach 

Management Unit) Regulations of 2007 (Revised 2012) currently under the Fisheries Management 

and Development Act Cap 378 Laws of Kenya (GoK, 2016). The regulations established Beach 

Management Units (BMUs) as the community-level organizations charged with the responsibility 

of implementing co-management arrangements consequently transforming the open-access nature 

of the fishery into common property resource where user rights are held by the BMUs.  

 

The supervisory and supportive role of the government Department of Fisheries on financial, legal 

and technical aspects are also outlined in the BMU regulations. For example, Authorized Fisheries 

officers are responsible for overseeing BMU elections as returning officers, attending BMU 

execurive meetings, provifding technical assistance, facilitating yearly audit of BMU financial 

books of accounts and any other records. Despite its good intentions for promotion of sustainable 

fisheries management capture fisheries continue to face challenges in Kenyan inland lakes.  

 

This study evaluated the performance of BMUs in Lake Turkana fisheries co-management since 

the operationalization of the approach in Kenya in 2007. The performance was evaluated based on 

the equity-efficiency-sustainability nexus (Allison & Badjeck, 2004) in relation to the 

implementation of the objectives and mandate for which BMUs were formed. The mandate of the 

BMUs under the Fisheries (BMU) Regulations of 2007 in the Fisheries Act of 2016 include the 

following: (a) strengthened management of fish landing stations, (b) promotion of members 

welfare (poverty alleviation, health and improved livelihoods), (c) gender involvement in decision 

making and fisheries activities, (d) quality of fish marketed and value addition, (e) members 

trainings and capacity building, (f) conflict resolution mechanisms, (g) leadership and (h) decision 

making. 
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1.2 Statement of the problem 

Kenyan inland fisheries are threatened by a number of challenges including uncontrolled fishing 

pressure, disturbance in breeding areas and use of illegal fishing gears due to weak enforcement 

of fisheries laws and regulations. These challenges continue to threaten freshwater fisheries despite 

the adoption of fisheries co-management approach, implemented through establishment of BMUs, 

in response to the perceived failure of the centralised top-down fisheries management approach. 

In this arrangement, the main reason for establishment of BMUs is to enhance a structured 

participation of community members and other local stakeholders in fisheries management and 

ensure compliance to fisheries rules and regulations in collaboration with the Fisheries Department 

in each respective County.   

 

Despite its broad adoption in the management of fisheries, there is little evidence of the 

effectiveness of BMUs and co-management in delivering more sustainable fisheries in Kenya. 

Besides, adequate analysis of performance and effectiveness of BMUs and co-management 

arrangements regarding equity, sustainability and efficiency outcomes are often lacking in 

literature since most studies have focused on description of the co-management process. Work has 

been done along the Kenyan and Tanzanian marine fisheries, and in Lake Victoria where recent 

studies indicate persistent violation of fisheries regulations and inability of BMUs to enforce rules. 

However, such studies are lacking critical evaluation of the performance levels and effectiveness 

of the existing BMUs and their capacity to successfully implement the fisheries policy and 

regulations, and hence address the above challenges especially in Lake Turkana. There is need to 

evaluate the performance of BMUs on co-management approach using a framework that assesses 

the BMU performance on their mandate against the overall expected outcomes of sustainable 

resource management including equity, sustainability and efficiency.  

 

1.3  Research Objectives 

1.3.1  Broad Objective 

To enhance the performance of fisheries co-management approach through the participatory 

approach in resources management. 
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1.3.2  Specific Objectives  

i. To assess the contribution of stakeholders in inland fisheries co-management. 

ii. To evaluate the effectiveness of BMUs using equity-efficiency-sustainability framework.  

iii. To assess the impact of fisheries co-management on fishing communities. 

 

1.4  Research Questions  

i. How have fisheries stakeholders contributed to the performance of Beach Management 

Units and co-management?  

ii. How have BMUs performed based on the three selected evaluation criteria of equity, 

efficiency and sustainability?  

iii. How has BMU as a co-management strategy contributed to the well-being of fishing 

communities?  

 

1.5  Justification 

Unsustainable utilisation and degradation of fisheries resources continue to occur in Kenyan inland 

lakes despite the existence of the co-management approach. This is despite the approach being 

introduced as the ‘compromise’ intervention measure for collaborative fisheries management 

involving the participation of local communities, the government and other relevant stakeholders. 

Although BMUs are responsible for implementing fisheries co-management, information on the 

contribution of various stakeholders, the effectiveness, successes and failures in implementing co-

management regulations is scanty. BMUs performance assessment has been conducted along the 

Kenyan and Tanzanian marine coasts and in Lake Victoria. However, there are still data gaps with 

regard to performance of BMUs implementing co-management in the Kenyan inland lakes.  

 

The study evaluated the BMUs performance towards achieving the key principles of co-

management approach in Lake Turkana.With a potential of generating KES 3 billion annually from 

fisheries alone, Lake Turkana is the least studied of the African Great Lakes. The lake still faces 

resource management challenges including illegal, unreported and unregulated (IUU) fishing, 

inadequate fish handling and processing, poor implementation of fisheries laws and regulations, 

resource-use conflicts among others. The study identified stakeholders, their contribution in 



25 

fisheries co-management, and investigated the effectiveness of governance structures, institutional 

capacity and socio-economic contribution of co-management to the fishing communities.  

 

This study was anchored on the Fisheries (BMU) Regulations of 2007 (revised 2012) and the 

Fisheries Act of 2006 that have legally regularised the fisheries co-management approach. The 

Lake Turkana BMUs were formed from 2010. This study purposively selected BMUs that had 

been in operation for at least five years from time of legal registration since this time is good 

enough for such BMUs to have developed adequate time for evaluations. 

 

The study provides information for use by the government of Kenya, Non Governmental 

Organisations (NGOs) working in the area of food security such as FAO, WFP among others, and 

fishing communities. The study results will contribute towards the review of the fisheries co-

management approach in Kenya and beyond with a potential to inform policy in management of 

fishery resources. 

 

1.6  Scope of study 

The study area was Lake Turkana, located in the Kenyan Rift Valley. The objects of special interest 

for this study were the stakeholders i.e. the people and institutions depending on the fisheries 

resources either directly or indirectly. These included BMUs and their membership represented by 

local communities (fishermen, fish traders, fishing boat/canoe owners), the national and county 

governments represented by fisheries officers from the State Department of Fisheries and the Blue 

Economy (SDF&BE) and fisheries professionals from Kenya Marine and Fisheries Research 

Institute (KMFRI).  

 

The BMUs targeted in this study were those who had been in existence for at least five years and 

hence had implemented fisheries co-management to generate evaluations of their outcomes. 

Respondents were identified based on age (18 years and above), type of fisheries activity (fishing, 

boat ownership, fish trading), BMU leadership position, stakeholder type among others. Target 

respondents were those who had been members of the respective BMU for at least 4 years. This is 

because BMU elections and consequent changes in leadership are conducted every four years, and 

this would have an impact on the long-term plans of the BMUs.  
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1.7  Assumptions and Limitations of the study 

The study used a well-designed purposive sampling that took care of most of the assumptions, 

challenges/limitations and uncertainties the researcher had at the onset of the project. The 

researcher used various parameters to deal with the assumptions and respond to the potential 

limitations and uncertainty the study would be exposed to. These included levels of participation 

of stakeholders, number of years of operation of the BMUs, experience of the respondents on the 

BMU operations, and location of the BMUs. .  

 

1.9  Definition of terms 

Beach Management Unit (BMU): BMU is defined in the Fisheries Act as “an organization of 

fishers, fish traders, boat owners, fish processors and other beach stakeholders who 

traditionally depend on fisheries activities for their livelihoods”.   

Co-management: A partnership arrangement in which the community of local resource users 

(fishers), government, other stakeholders (boat owners, fish traders, boat builders, 

businesspeople, etc.) and external agents (non-governmental organizations (NGOs), 

academic and research institutions) share the responsibility and authority for the 

management of the fishery (Pomeroy, 2006).  

Fisheries: All activities relating to the act or business of fishing, culturing, preserving, processing, 

marketing, developing, conserving and managing aquatic resources and the fishery areas, 

including the privilege to fish or take aquatic resource from the respective water body. 

Governance: A process of sharing responsibility and authoritative power among various 

stakeholders, formulations of rules or policy and implementing management (Be´ne´& 

Neiland, 2006). 

Property right: The exclusive authority to determine how a resource is used, whether the resource 

is owned by associations, individuals or by the government. 

Beach: The defined geographical area of jurisdiction of a beach management unit established 

under the Fisheries Act. 

Performance: The overall measure of effectiveness, successes, failures and gaps related to the 

implementation of the objectives and mandate for which Beach Management Units were 

created to perform in fisheries co-management. In this study, performance of BMUs was 
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assessed through the equity-efficiency-sustainability framework (Allison & Badjeck, 

2004).  

Success: Producing the result that is intended or wanted based on a defined range of expectations. 

In this study, the term success was applied to mean the capability of BMUs to acquire and 

successfully use resources to manage fisheries resources in collaboration with the 

government and other stakeholders, and as outlined in their mandate and the objectives. 

This study determined the success of BMUs for co-management by evaluating the three 

dimensions of success namely equity, efficiency and sustainability following Allison & 

Badjeck (2004).  

Efficiency: Efficiency is defined as compete in performance or the quality of doing something 

well without wasting effort and time or money. In this study, the term efficiency was 

applied to refer to the availability and use of equipment, fish catch trends and income from 

fisheries activities.  

Equity: The degree of ownership of an asset or organization indicating the stake of shareholders 

in the establishment. This study used the term to refer to equity in relation to men and 

women who are part of the fishery stakeholders. According to International Labour 

Organization, the concept of gender equity refers to “fairness of treatment for women and 

men, according to their respective needs which may include equal treatment or treatment 

that is different but which is considered equivalent in terms of rights, benefits, obligations 

and opportunities”. The study applied equity to assess gender involvement, factors 

affecting gender participation, and gender access to information among BMUs 

implementing the fisheries co-management approach. 

Sustainability: The ability to maintain something at a certain level or rate. It also refers to the 

ability of present generations to use the available resources to meet their own needs 

cautiously so that the future generations may also benefit from the use of the same 

resources. In this study, various indicators were assessed that would indicate the 

implementation of fisheries co-management to achieve sustainability including resource 

mobilization, trainings and skills development, conflict resolution mechanisms, 

compliance to rules and regulations, and enforcement of powers by the BMU officials. 

Fishery: Comprises localities where fish resources and other aquatic organisms are found and can 

be harvested to yield a profitable value. Such areas can be wild or farmed, can be marine 
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(saltwater) or freshwater. According to Berkes (2009), a fishery is defined as “the 

exploitation of living aquatic resources held in some form of common or open access 

property regime”. In this case, the author reports that the bulk of the organisms exploited 

is accounted for by fish, however, other organisms may also be important such as 

invertebrates including mollusks, aquatic insects and crustacean. 

Stakeholders:  Pomeroy et al. (2006) defines stakeholders as “Institutions, social groups and 

individuals that possess a specific, direct and significant stake in the resource and area. 

They include, but are not limited to, local resource users, resource users from other 

communities who are dependent on the same resource, traders and business people, 

government agencies responsible for resource management, and advocates of resource 

management”.  

Small scale fisheries: Although defined differently by many authors (see e.g. FAO/RAP/FIPL, 

2004; Pauly, 2006; Smith & Basurto, 2019), small-scale fisheries can be described as those 

fisheries that require only little investment of capital, uses low technology (e.g. non-

motorised gears and vessels) while those engaged in the practice catch fish either destined 

for local markets or for subsistence. They are mostly done seasonally and on a part-time 

basis, and provide livelihoods opportunity for local people. The fisheries are practiced in 

inland waters such as freshwater lakes, rivers and reservoirs, or in coastal marine areas and 

brackish water lagoons. Many authors (see e.g.) have defined small scale fisheries 

differently.  

Food security: According to the Food and Agriculture Organization of the United Nations (FAO), 

food security was defined during the World Food Summit in 1996 as “a condition when all 

people, at all times, have physical and economic access to sufficient, safe and nutritious 

food to meet their dietary needs and food preferences for an active and healthy life” (FAO, 

2006). Recently, food security was defined by FAO in the State of Food Security and 

Nutrition in the World report as “a situation that exists when all people, at all times, have 

physical, social and economic access to sufficient, safe and nutritious food that meets their 

dietary needs and food preferences for an active and healthy life” (FAO, 2017). 

Fish: Bene et al. (2016) defined the term fish as “finfish, crustaceans, mollusks, and miscellaneous 

aquatic animals (from marine and inland sources) but excludes aquatic plants and algae”.  
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Inland Fisheries: Harvesting of naturally occurring fish from the wild or capture fishery from 

inland waters such as lakes, rivers, wetlands and reservoirs.   

Capture fisheries: Harvesting of naturally occurring fish from natural ecosystems in freshwater 

and marine environments. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1  Management of natural resources: an introduction 

Management of natural resources involves managing nature-based resources including fauna and 

flora, water, soil and land by focusing on the effect of management on life quality both for present 

generations and generations to come. It entails the interaction between humans and the natural 

environment hence it encompasses conservation of biodiversity, land use planning, resource 

planning and future industrial sustainability. Natural resource management is compatible with the 

sustainable development concept (Muigua, 2019). It recognizes the dependence of human beings 

on natural resources as the foundation for supporting their livelihoods and development, and that 

human actions on the resources may impact on the productivity and health of the landscapes.  

 

The usage of natural resources should therefore follow technical and scientific understanding of 

the resources and their capacity to support life for the present and future generations. This is 

because natural resource management issues tend to be more complex since they involve many 

components of nature including fauna and flora, hydrological and ecological cycles, geography, 

human beings etc. which are interrelated and dynamic in nature.  The involvement of humans in 

natural resource management comes with the responsibility to manage different types of 

stakeholders who have varied interests in the usage of the resources. The management also 

involves incorporation of other aspects such as geographical boundaries, resource-use policies, 

economic implications of management, contemporary issues, political atmosphere, local 

knowledge, historical perspectives etc. as a result, it has become difficult to satisfy all interests 

and aspects at any particular time resulting into conflict situations. 

 

2.2  Approaches to natural resources management 

The critique of the approaches of natural resource management, and the search for appropriate 

alternatives follows the work of Berkes (2003). Prior to recognition and use of new management 

approaches, the management of common pool resources followed the conventional centralized 

command and control method commonly referred to as the top down approach. This was dependent 

on knowledge of experts working in government agencies, with the aim of controlling the 

happenings in nature and treated people separately from the environment. In fisheries, this 
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approach provided the best example of managerial approach that was characterised by the use of 

managerial concepts and tools without criticizing, anthropogenic ethics, deterministic, control 

oriented scientific views and authoritarian political structures. The approach led to widespread 

failure in fisheries management worldwide (Charles 2001) particularly small scale fisheries whose 

governance became more challenging (Berkes et al. 2001). The conventional model followed the 

population dynamics approach or the stock assessment methodology which intensified the tragedy 

of the commons and failed to consider the role of communities in management and their 

contribution to sustainable use of the common pool resources such as fisheries.  

 

Following the widespread failure of the conventional fisheries management model and Hardin’s 

philosophy of the tragedy of the commons, alternative models for common pool and fisheries were 

assessed by Berkes (2003). The author suggested the term “social-ecological system” that 

emphasizes the linkage between ecological and social systems. The social-ecological systems are 

managed through ecosystem-based approaches to include human beings in the system (Berkes & 

Folke 1998). Berkes (2003) suggested that management of natural resource systems and the 

environment should not follow environmental goods or commodities but should consider 

resilience. This can be achieved by establishing social-ecological systems whose level of self-

organization would be built through adaptation, renewal and learning to achieve integrity and 

develop renewal cycles (Folke et al. 2002; Gunderson & Holling 2002). 

 

Natural resources laws have been designed to address harm and serious damage to resources that 

may be the result of their usage by human beings. This has led to formulation of various approaches 

for natural resources management. These include the command and control or top-down, 

community-based, adaptive management, precautionary principles, integrated management, 

market-based approaches, and incentives approaches including taxation and subsidies (Measham 

& Lumbasi, 2013).  Other approaches include ecosystem-based initiatives such as IWRM/ River 

basin management, ICZM and integrated management of land and other resources (Feeney & 

Gustafson, 2010).   
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2.2.1  Command control or top-down 

The command control or top-down approach is the centralized approach that based on standards 

and regulations (Muigua, 2019). The approach means that systems for protection of natural 

resources are dependent on laws, penalties and regulations hence it depends mainly on intervention 

of the state by the use of laws and regulation of human economic activities on the natural resources. 

In Kenya, the approach has greatly contributed to the protection of the country’s natural resource 

base. Sector-based laws have been developed and are implemented by various agencies including 

NEMA, KWS, SDF&BE, KeFS, KFS and WRA.  

 

The sectorial laws developed and implemented by these agencies are based on compulsion or force 

as opposed to goodwill. The laws are also dependent on fines rather than incentives. Through these 

implementing agencies, the government issues detailed regulations and permits in order to control 

exploitation and conservation of natural resources (Babich, 1992). The approach promotes the 

centralization of authority and does not enhance responsibilities delegation or decentralization of 

authority or power to local entities and authorities.    

 

The approach assumes that the government has the capacity to identify natural and anthropogenic 

challenges facing natural resources hence it can single-handedly set up solutions and policies to 

successfully address them. As a result it is the government or responsible international institution 

is charged with the responsibility of establishing the regulatory limitations, the instruments to be 

used for implementation and the conditions to be fulfilled for successful implementation. In a 

nutshell this method is still applicable to management of most natural resources in Kenya since 

the government has the overall express authority over the use of natural resources. Even with 

resources where community participation in management is currently applied such as forests, 

wildlife, fishery and water, community participation is recognized to some extent although many 

defining laws of community participation have been included in form of regulations to allow 

stakeholders or community participation.  

 

The command control approach is effective in natural resources management because it regulates 

the use of natural resources by criminalization (Ashworth, 2008) of offences committed against 

the law, hence it creates a kind of social control over the use of natural resources (Muigua, 2019). 
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The implementation of this approach has ensured that entities that would escape with criminal 

behavior are now put on their defense and are held responsible for their actions. The penal law in 

Kenya, for example, when a corporate body commits an offence its managers are held culpable 

and may be charged in a court of law while under environmental law, the both the corporate body 

and its managers are culpable for the committed offences. As a result, compliance is ensured 

especially among industries that often contribute to pollution that negatively impacts on natural 

resources. The fines and penalties enforced by the Environmental Management and Coordination 

Act (EMCA) on offending companies ensures compliance and adherence to the rule of law hence 

contributing to effective use of law and regulations for natural resources management.  

 

The application of environmental laws is considered to be in the interest of the public since the 

government is charged with the responsibility of solving most environmental problems (Krier, 

1992) to avoid the problem of tragedy of the commons (Hardin, 1968). However, despite the 

contribution of command control approach in ensuring compliance to the rule of environmental 

laws and working in the interest of the public good, it has been criticized by many. For example, 

it is argued that there is a likelihood of regulatory capture by the regulated population if the 

regulators identify much closer with their interests hence they may be reluctant in the law 

enforcement. There is also imbalance between the capacities of the regulatory agencies and the 

regulated industries hence portraying regulatory capture (Muigua, 2019). These capacities may 

include availability of adequate human resource, easy access to information and money hence the 

regulated bodies may have a competitive advantage over the public regulator.  

 

The approach also suffers from a lack of resource capacity in staff availability leading to inability 

to carry out their mandates (Amechi, 2009). In Kenya for example, lead agencies such as NEMA, 

KWS, KeFS, KFS, WRA are characterized by inadequate staff base hence they are disadvantaged 

in monitoring the activities of individuals and other entities that may access the respective natural 

resources for use. The environmental inspectors whose services are required for interpretation of 

the law to decide whether an entity has committed an offence or not are also largely inadequate in 

most agencies further impacting negatively on the implementation of line laws and regulations for 

respective natural resources. The approach has also only been effective in achieving short-term 

economic gains against long-term benefits since it is perceived to have oversimplified the problems 
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and solutions for control of the environmental challenges (Holling, 1996). Arguably, the approach 

also assumes that the particular problem in question is well-bounded, clearly defined, relatively 

simple, and generally linear with respect to cause and effect (Sposito & Faggian, 2013). Hence, 

when applied to complex real situations, the approach may not achieve the desired and predictable 

outcome thus risking severe ecological, social, and economic repercussions (Simon et al., 2013).  

 

Command control also uses criminal law and criminal sanctions to control regulatory behavior of 

individuals and entities (Muigua, 2019) although it may be difficult to establish the source of 

offence due to complex nature of activities that are the subject of control. The approach is also not 

self-enforcing since the law doesn’t provide for incentives to community members whose 

economic activities in relation the natural resources in question are being regulated. It also gives 

no responsibility to the communities being regulated but the community members are expected to 

comply with the policies, laws and regulations of the government. As opposed to following 

command control approach to achieve short term goals, there is need for governments to identify 

and implement approaches that not only achieve long term gains but also that use stakeholders 

with interests on the said resources, a combined local, historical and scientific knowledge to 

maintain ecosystems that such resources are found while at the same time forging a balance 

between development and environmental management. 

 

2.2.2  Community-based natural resource management  

Community based natural resource management (CBNRM) can be viewed as a continuum of 

management regimes from traditional to modern, informal to formal that may co-exist and should 

inform each other (Roe et al., 2009). The approach recognizes that for natural resources to achieve 

sustainable management, active participation of local communities in management and derivation 

of benefits from the resources is necessary. The approach also attempts to recognize the use of 

traditional strategies for natural resources conservation thereby giving the local communities the 

use, management and ownership rights, and generates incentives for collective investment in the 

management of particular natural resources. 

 

The approach has been promoted intensively recently for pursuing socio-economic aims and 

biological conservation with an often convincing and compelling rationale (Kellert et al., 2000). 
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In Kenya, the community based natural resource management is anchored on national values and 

good governance principles including sustainable development, devolution and sharing of power, 

peoples’ participation and democracy as spelt out in the Constitution of Kenya (GoK, 2010). The 

provisions enhance local communities’ participation for the protection, management and 

conservation of natural resources in Kenya. The community based natural resource management 

approach works to enhance natural resource management through strengthening local institutions 

and building the capacity of local people to participate in decision making for natural resource use 

(Roe et al., 2009). However, community based natural resource management models require 

institutional reforms and changes in power since the approach emphasizes delegation of authority, 

right and responsibilities from the government to local communities over the use of natural 

resources, hence the approach employs the principles of co-management to some degree.  

 

Although attempts have been made to realize successful implementation of the community based 

natural resource management approach some deficiencies have been noted. Kellert et al. (2000) 

used empirical evidence to analyse the success of community based natural resource management 

approach using five case studies from Nepal, the U.S. states of Alaska and Washington, and Kenya 

and concluded that the approach has been largely successful in North America compared to Nepal 

and Kenya. In the two countries (Kenya and Nepal), community based natural resource 

management resulted in inequitable power distribution and accrued economic benefits, did not 

reduce conflicts, poor recognition and usage of traditional knowledge, lack of protection of 

biological diversity and unsustainable use of natural resources. The authors attributed the observed 

differences of community based natural resource management successes to organizational or 

leadership, environmental and institutional factors.  

 

However, case studies conducted in six African countries (Namibia, Zimbabwe, Cameroon, 

Tanzania, Kenya, Ghana) by Roe et al. (2009) contradicted the conclusions of Kellert et al. (2000) 

since they documented ecological, economic, and institutional achievements of community based 

natural resource management in those countries. Conservancies in communal land have flourished, 

critical wildlife resources have improved and illegal wildlife utilization has reduced in Namibia; 

new types of stakeholder relationships have been formed to sustain wildlife production systems in 

community-owned lands while revenues for local communities and district governments have 
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increased in Zimbabwe; in Tanzania, locally elected village governments are now managing more 

than 3.6 million hectares of forests and woodland, or they are co-managed between the local 

communities and the central or local government; wildlife-based tourism ventures at community 

level has contributed to expansion of areas being managed at community level in Kenya; forestry 

laws have been revised in Cameroon that has allowed local cooperatives and community 

associations to have user rights to exploit local forests in Cameroon; and in Ghana, community 

resource management area policy of 2000 has contributed to demarcation of 200,000 hectares of 

forest with local communities given authority to control harvesting and access in forests within 

their jurisdiction (Roe et al., 2009). 

 

The success of institutions engaged in this management approach for in fisheries, forestry, water 

and wildlife may be dependent on their capacity to comprehend the rules and regulations guiding 

their management, and ability to access the resources required to support the implementation of 

their operational objectives. In small scale fisheries for example, Berkes et al. (2003) observe that 

community-level institutional capacity building is considered as an important component of 

managing coastal resources. This has resulted in the civil society entities supporting capacity 

building of community based organizations since this falls within their interests. Consequently it 

has enhanced empowerment of local communities, and promoted partnerships and collaborations 

in the areas of applied ecology and common pool resources management and protected areas, 

which are the requirements of participatory method of management between the community level 

resource users and the government agency managers of common pool resources (Berkes, 2003). 

However, despite the requirement for collaborations for the success of community based 

organizations in managing common pool resources, building such partnerships is not a simple task. 

Successful partnerships requires sufficient organization among fishers and fishing communities 

signifying the need to establish appropriate community based organizations and a favourable 

policy environment in which the government is willing to engage in management through 

collaborations with local resource users (Pomeroy & Berkes, 1997). 

 

The outcome of CBNRM like any other management approach may not apply across board for all 

cases and countries but could be the result of many underlying factors related to among others 

financial, management, human resource and knowledge capacities, political support, prevailing 
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economic situation and the length of implementation. For long term success of CBNRM, time is 

of essence as local resource user groups acquaint themselves with institutional changes, resource 

and knowledge capacities to fully implement the community-based programmes and projects. 

Countries and implementing communities need to learn from the failures so that they can improve 

on the future implementation of activities for them to develop and implement more sustainable 

models to respond to diversity in their localities and promote resilience for success. Long term 

strategies including developing the capacity of local community managers through trainings, 

accountability for resource use, community-level monitoring and equitable sharing of benefits 

accruing from community based natural resource management initiatives should be improved 

rather than enhancing short term resource-use gains. 

 

2.2.3  Adaptive management 

This approach is broadly designed to support resource management programmes that exist in 

uncertain environments and involves data collection and analysis focusing on refining ongoing 

programmes (Intrac, 2018). It recognizes that adaptation for resource management can be achieved 

through the process of planning (goals, knowledge, technology and inventory), taking action or 

doing, monitoring the process of implementation and evaluating the results using new technology, 

inventory, testing new knowledge and revising the programme goals (Stankey et al., 2005). The 

approach includes different initiatives and processes such as participatory design and planning, 

research or data collection, learning, stakeholders’ feedback, monitoring and evaluation, 

engagement with communities and management of information (Intrac, 2018).   

 

According to Stankey et al. (2005), the concept of adaptive management originated from the ideas 

of scientific management that are linked to disciplines outside the management of natural 

resources. However, such ideas have been useful in the natural resource management discipline. 

The approach is particularly applicable in situations where there are high levels of uncertainty. It 

has been applied in various resource sectors including agriculture, fisheries, forestry, and water 

resources management etc. and in many socio-political contexts in the United States, South Africa, 

Europe, Australia, Canada, and Southeast Asia (Stankey et al., 2005).  Although the approach has 

been applied for management of natural resources, its use seems to be championed and applied by 

the civil society organizations to implement development projects. It is also applicable for 
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monitoring and evaluation of donor funded projects and in projects where adjustments in 

implementation process are required through learning in different stages of implementation. 

 

2.2.4  Market-based approaches  

Market-based approaches involve the use of regulations that encourage behavior through market 

signals but not the use of directives to implement environmental matters (Stavins, 2001). The use 

of market-based approaches has been necessitated by the fact that environmental goods are rarely 

valued hence they are perceived to lack a price leading to their overexploitation, depletion and 

mismanagement (Rosegrant et al., 1995). Since command control approach seems to dictate what 

should be done regarding environmental management, it is sometimes seen as the most appropriate 

approach in managing natural resources contrary to market-based approaches.  

 

The under the The Environmental Management and Coordination Act (EMCA) through the 

National Environment Action Plan provides for legal and fiscal incentives in environmental 

management as for institutionalization of environmental issues into corporate processes of the 

business community (GoK, 1999). Although some market-based approaches are anchored in law, 

their use is still limited in Kenya since sectoral laws tend to prefer other management approaches 

that encourage community participation.  

 

2.2.5  Ecosystem based approaches 

These approaches involve integrated management of natural resources including land, water and 

the living fauna and flora to promote their conservation, equity and suatainability in their use. 

Through the approach, cultural identities and human beings are recognised as essential components 

of ecosystems and should be included in natural resource management programmes if meaningful 

results are to be achieved. Examples of ecosystem-based approaches commonly applied in natural 

resource management include ICZM and IWRM.  

 

a) Integrated coastal zone management (ICZM) 

The Kenyan coastal zone is facing many challenges in relation to management. These problems 

range from among others poor waste management, loss and destruction habitats due to over-

harvesting of marine and coastal resources, poor land use practices, poorly co-ordinated 
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development, poor planning, poor planning and non-regulation of settlements and poor planning 

of urban areas among others (GoK, 2013). Empowered by section 55 (2) of the EMCA, the NEMA 

in consultation with the relevant stakeholders and lead agencies conducted surveys and 

consultative engagements that culminated into the development of an ICZM plan.  

 

The challenges facing the management of coastal resources in Kenya have led to unsustainable 

resource consumption patterns including fisheries, forests, wildlife and agriculture. The 

application of integrated coastal zone management is important since it gives a holistic strategy 

for management and planning of coastal resources to ensure environmental integrity and 

sustainable livelihoods. Kenya’s efforts to adopting the ICZM approach in evident by the 

formulation of the ICZM Policy of 2014. According to Muigua et al. (2015), the approach is one 

of the best practices for management and conservation of natural resources. 

 

b) Integrated Water Resources Management (IWRM) 

IWRM is a holistic approach involving various sectors for water resources management as a 

response to increasing competing demands for limited supply of water resources. According to the 

Global Water Partnership (2000), the approach is aimed at ensuring the “coordinated development 

of water, land and related resources to optimise economic and social welfare without 

compromising the sustainability of environmental systems”. It highlights the interdependence of 

natural and social systems and provides a practical framework for such integration on a watershed 

basis (Roy et al., 2011). The approach is systematic and involves monitoring and allocation of 

water resources targeting environmental, economic and social objectives for sustainable 

development. It therefore leads to coordinated water resource management and development 

contrary to the sectoral approach to natural resources management.  

 

The IWRM concept enhances water resource management at the basin level considering the basin 

as the geographical unit for its hands-on achievement. The policy of decentralization favours basin 

level water resources management since local communities and organizations are directly affected 

by water resources management and can better contribute knowledge of the prevailing socio-

economic situation as stakeholders. Thus according to Earle & Bazilli (2013), management of river 

basins an avenue and stage for engaging the local peoples including women and the marginalized 
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groups in the process for decision making. In this arrangement, the central government however 

establishes and provides the rules, regulations and the legal framework for the management of 

water resources. The Tana River and Mara River basins are examples where this approach is being 

applied.  

 

2.3  Fisheries sector and its contribution to development 

According to the FAO, the production of wild caught fish, commonly referred to as “fishery” or 

“fisheries” contributes to the global economy especially for nutrition and food security (FAO, 

2014). In global development, The United Stated Agency for International Development (USAID) 

categorises roles played by fisheries into four main components including global trade, food 

security, nutrition, women empowerment, climate change, poverty reduction and livelihoods 

(USAID, 2016).  

 

2.3.1  International trade 

One of the most traded foods in the world are fish with approximately half of the volume traded 

coming from developing countries. In 2011 alone, the net fish exports value from developing 

countries accounted for more than USD20 billion, a value that was greater than combined exports 

to tea, coffee, tobacco, rice and meat (FAO, 2014). The fisheries volume from developing countries 

are however seemingly high compared to the actual numbers previously reported (Pauly & Zeller, 

2016). Despite the greater export volume of fish from the developing nations, their competitiveness 

in the world market is likely to be limited due to lack of certification subsequently reducing their 

safety and market sustainability. For example, Sampson et al. (2015) observed from a recent 

analysis that a paltry 7% out of the 220 certified fisheries by the Marine Stewardship Council 

originated from developing countries.  

 

Global fish trade is facing challenges related to fisheries governance. The US for example, loses 

more than USD 50 billion from marine fishing due to the lack of secure tenure system and poor 

governance (FAO, 2008). Fish exports endanger food security at the domestic level of the 

exporting country particularly when a non-inclusive approach to fisheries resource management 

and economic growth is not taken into account (ICTSD, 2006). Fish trading at the global scale is 

negatively affecting local livelihoods and food security of local communities since 20-30% of 
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fisheries are exported for aquaculture production as fishmeal (Wijkström, 2009). In order to 

maintain the competitiveness of fish from developing countries in the global market, USAID 

(2016) recommends improved management of fisheries resources. Besides, the USAID 

underscores the need to develop integrated fisheries plans and policies to enhance fish trade, and 

also to ensure that local livelihoods and food security are maintained. 

 

2.3.2  Food security and nutrition 

Although fish and fisheries tend to be excluded in matters of nutrition and food security, they 

provide food and income across the value chain. Fish and their related resources are a concern of 

the fishing communities while those concerned with food security focus mainly on access to and 

availability of fish as a staple food. According to the author, the topics of fish, food security and 

nutrition tend to be linked in three ways: fish provide nutrient and protein content in form of fish 

food; aquaculture and capture fisheries support livelihoods and provide income; and the effective 

provision of proteins by fish relatively transforming the protein content in the human body. Fish 

can be distributed as live, fresh or in other processed forms such as frozen, chilled, minced, dried, 

pickled etc. among other forms, either singly or in combined forms (FAO, 2012). 

 

The relationship between food security, nutrition and fish can follow different scales from micro 

(household), macro (national), to mega (international) levels either directly or indirectly. It can 

also follow the general dimensions of food security described as availability of food (production 

and use of fish as human food and animal feeds); food access (employment creation, wealth 

creation and income generation through the fish value chain); utilization (fish provides good 

nutrition); and stability (macro-level combination of food access and food availability, access and 

utilization at the household or micro-level) (HLPE, 2014). 

 

Fish and fisheries have contributed particularly to food security and nutrition as a “cash crop” to 

the local peoples dependent on fisheries (Béné et al., 2009). Just like farmers do, fishers tend to 

consume a percentage of their production while they sell the surplus in local markets to fish dealers 

and consumers. This has created a platform for trading in fish and fish products with the fish 

trading acting as an income source workers in the fishing industry, fishermen and fish mongers. 

Primarily, fishing and fish trading also generate employment opportunities to fishermen, fishing 
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crew etc. Fisheries also provide secondary employment opportunities to those working in fish 

trading and processing activities. Fish provides rich source of essential amino and lipids, minerals 

and vitamins so long as the fish is well preserved (Allison et al., 2013). Fish provide a variety of 

micronutrients that can address many health related challenges worldwide such as reducing the 

risk of heart or cardiovascular disease; improved pregnancy outcomes and maternal health, 

improved development among children; improved immunity against diseases and improved 

immune system development and functioning; and overall improvement in individual health status 

(Bennett et al., 2018). 

 

The definition of inland waters given by FAO states that it include water bodies e.g. rivers, streams, 

lakes, reservoirs, canals and other land-locked water bodies such as saline water bodies (FAO, 

2014). Inland capture fisheries in particular, of which according to Kapetsky (2003) 80% are 

recorded in developing countries, provide important nutritional and food resources and primary 

source of animal protein in most of the developing world hence boosting local economies and food 

security at the global scale (Welcomme et al., 2010). However, the total contribution from small 

scale artisanal and subsistence fishing is often grossly under quantified since they do not get access 

to markets for recording in national statistics (Bartley et al., 2015).  

 

At the local scale, inland fisheries contribute to managing health and nutrition challenges 

commonly referred to as “hidden hunger” (Kennedy et al., 2003) arising from vitamins, omega 3 

fatty acids and lysine due to general unavailability or lack of access of such important nutritional 

resources as a result of prohibitive costs (Youn et al., 2014). The effects of micro-nutrient 

deficiency related diseases such as rickets in children has been shown to be addressed by 

consumption of fish (Craviari et al., 2008). Some preservation methods easily applied on fish at 

the small scale level such as sun drying of fish can be used by the local communities to provide 

nutrient sources throughout the year. Inland fish are also used as source of livestock feeds and fish 

feeds in aquaculture operations (Musumali et al., 2009). Around Lake Victoria for example, 

Rastrineobola argentea locally known as ‘omena’ or ‘dagaa’ when unsuitable for human 

consumption or when produced as surplus, are solar dried to provide poultry feed. 
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2.3.2 Other contributions of fisheries  

Although marine fisheries statistics dominate the reported capture fisheries, fish and fisheries from 

inland sources have been used to meet most of the challenges faced by the environment at the 

global landscape, the society at large, households level and by individuals (Lynch et al., 2016). 

More than 40% of the world’s finfish production is accounted for by inland fisheries although the 

inland aquatic ecosystems account for very minimal percent of the planet earth’s total water 

volume. Aside from food security and international trade (discussed above), inland fisheries 

support 36% (21 million fishers) of all capture fishers in the world while post-harvest activities 

employ more than 36 million people (FAO, 2014; FAO & WorldFish Center, 2008). In many 

developing countries, FAO (2014) report that inland fisheries are a source of livelihoods to more 

than 60 million people, with women working in more than 50% in the supply value chain. 

 

At the societal level, the value of inland fisheries is often considered “priceless” in relation 

aesthetic, heritage, spiritual (Harris et al., 1989) and recreational values (Poe et al., 2013) it 

provides. Some fish in inland aquatic systems are beneficial to human health and well-being since 

they are in biomedical research, pest control and by forging the outdoor connection between nature 

and human beings (Lynch et al., 2016). For example, the authors report that disease carrying 

mosquitoes that cause yellow fever, malaria and Dengue fever are controlled by larvivorous fish 

such as Arabian killifish (Aphanius dispar) and mosquito fish (Gambusia affinis). In agricultural 

rice fields where the use of insecticides is ineffective or unsafe, or where mosquitoes have 

developed resistance to pesticides (Hemingway & Ranson, 2000), or where the use of insecticides 

or pesticides may cause negative consequences to other biodiversity such as declines in 

populations of amphibians, aquatic invertebrates or other fish species (Pyke, 2008) larvivorous 

fish are commonly used (Lynch et al., 2016).  

 

In biomedical research, selected inland fish species such as zebra fish have been used as models 

in ecotoxicology (Fraysse et al., 2006), pharmacology (Lieschke & Currie 2007), medicine and 

human disease research (Goessling & North, 2014; Lieschke & Currie 2007). Angling contributes 

to recreational psycho social benefits leading to stress reduction, relaxation and emotional support 

(Floyd et al., 2006). Drugs and substance abuse by youths in towns can be reduced indirectly by 

promoting fishing in urban centers (youths may be engaged in fishing thereby reducing the time 
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they may spend on drugs) hence forging a connection between the children and adults with nature 

and reducing the nature deficit disorder concept (Louv, 2008). 

 

Sustainable inland fisheries management has contributed to transfer of knowledge and facilitated 

building of capacity across various jurisdictions (Lynch et al., 2016). This has led to regional co-

operations between different countries in the world. In North America for example, the Great 

Lakes Fishery Commission was established in 1955 to oversee fisheries research to ensure their 

production to full. In 1998, the International Commission for the Protection of the Danube River 

was established in Europe with 14 countries cooperating for equitable and sustainable use of the 

river’s waters. The Mekong River Commission was formed in 1995 in Asia focusing on sustainable 

development and management of natural resources such as fisheries, with full signatory members 

including Cambodia, Lao PDR, Thailand, and Vietnam while China and Myanmar are “dialogue 

partners”. In Africa, three east African countries (Kenya, Tanzania, and Uganda) established the 

Lake Victoria Fisheries Organization in 1994 to facilitate sustainable harvesting of fisheries 

resources for the nations bordering Lake Victoria. 

 

Some inland aquatic systems span boundaries of two or more different countries hence their 

jurisdiction cut across political jurisdictions and different cultures. Since inland fisheries are highly 

valued across various jurisdictions, resource use conflicts have been fueled by the urge for control, 

access and harvesting of fish between different ethnic groups or political administrations. In 

eastern Africa for example, conflicts over the access and use of fisheries resources have been 

witnessed in trans-boundary lakes such as Lake Victoria and Lake Turkana. However, with 

increasing connectivity brought about by globalization, opportunities for close cooperation in 

management of resources are becoming important and are increasing chances for knowledge 

transfer of best practices for sustainable fisheries management. 

 

The presence of inland fish species in almost all inland aquatic ecosystems in the world makes 

them important resources playing a critical role in the ecosystem functioning and biodiversity of 

the inland ecosystems (Dudgeon et al., 2006; Lynch et al., 2016). Predatory species such as Nile 

perch, northern pike etc, create significant impacts on the composition of fish communities (He & 

Kitchell, 1990). Some species influence rates of sedimentation in streams (Flecker, 1997), others 
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alter the aquatic habitats as some herbivorous species modify aquatic vegetation (Wittmann et al., 

2014) while migratory species support distant aquatic and terrestrial food webs by transporting 

nutrients and energy (Wipfli & Baxter, 2010). In terms of biodiversity, inland fishes account for 

20 percent of all vertebrate species on earth and nearly 40 percent of all the fish species recorded 

(Helfman et al., 2009) exhibiting high species richness hence increased resilience (Downing & 

Leibold 2010) in the high diversity of inland species of fish hence moderating the disturbance 

impacts on fish populations (Lynch et al., 2016).  

 

The high genetic diversity among inland fish species is important for aquaculture production since 

it supports selective breeding and improvement of aquaculture fish stocks, and genetic 

modification of species that enables faster growth and little food requirements (Gjedrem, 2000). 

Inland fish in aquatic ecosystems play a crucial role as indicators of ecosystem change and may 

be used to warn human beings of impending threats both to the environment and human well-being 

(Lynch et al., 2016). These include impacts arising from anthropogenic activities like overfishing, 

eutrophication, habitat destruction and invasive species invasion (Vörösmarty et al., 2010). As 

bioindicators, inland fishes respond to environmental changes in the terrestrial and aquatic 

ecosystems in the drainage basins commonly assessed using the Index of Biotic Integrity (IBI) 

during in situ studies by determining absence or presence of intolerant fish to habitat disturbance 

(Karr, 1981). 

 

2.4  Fisheries sector and national development  

Globally, the sector plays a key role in economic, human health and social development. The 

World Bank (2012) has quantified the global contributions of capture fisheries including its role 

in global GDP and livelihoods. Commercial capture fisheries (including postharvest activities) 

contributed USD274 billion to the global GDP, while pre-harvest value chain (for example boat 

building, equipment manufacture and sale) added a further USD160 billion to the GDP in 2007 

alone. Fish is also a vital source of nutrition and feeds more than 1 billion consumers to whom fish 

is a key component of their diets. As a result, the sector is gaining prominence as a major 

contributor to the GDP of many developing countries.The role of fisheries as a source of income, 

employment and nutrition for many of the world’s coastal and rural poor is often not fully 

appreciated by policy makers (World Bank, 2012).  
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In eastern Africa, fisheries management in inland water fisheries and artisanal fisheries in the 

marine waters is facing many challenges. These challenges according AU-IBAR (2018) are as a 

result of the open access nature of the fisheries resources in the region. This has led to many 

challenges such as over-dependence on the fishery resources resulting into increasing fishing effort 

that is manifested by increasing number of fishing gears, fishing boats or canoes, fishermen, and 

overexploitation of the fishery and destruction of fish habitats; use of illegal fishing methods and 

fishing gears; illegal, unreported and unregulated (IUU) fishing leading to harvesting of immature 

fishes, endangered fish species; high poverty rates in the fishing communities.  

 

The author observes that other problems facing fisheries in the region are related to legal and 

institutional framework, inadequate capacity for enforcement, inadequate financial and human 

resources, poor infrastructure for fish  marketing, and poor accessibility to external and internal 

markets due to poor methods of fish processing and production. Currently, fisheries faces 

challenges related to climate change that will lead to shifting fisheries production systems as fish 

species move to occupy new habitats (Lam et al., 2012) and the in changes net primary production 

(Cheung et al., 2009). Other problems include institutional, administrative, macro-economic and 

legal constraints suffered by the private sector; and poor strategies for information sharing and 

dissemination in timely, relevant and reliable manner for the officers involved in management of 

fisheries (AU-IBAR, 2018).  

 

In order to tackle the above challenges and others related ones, various instruments and 

partnerships have been developed at the global scale to address policy gaps and to contribute to 

their sustainable development including the fisheries sector. The United Nations (UN) developed 

17 partnerships for SDGs. Out of these, the fisheries sector shall contribute towards the 

achievement of several SDGs goals. For example, sustainable fisheries management shall support 

local livelihoods and provide affordable fish protein in local diets; promote gender participation, 

create employment and improve decision making in fisheries; and reduce overfishing and build 

the capacity of BMUs in conservation. Sustainable fisheries development shall also contribute to 

the attainment of the aspirations of Agenda 2063 of the African Union. These include promoting 

and strengthening people-driven local institutions especially BMUs with inclusion of women and 
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youth in such developments; and poverty eradication by strengthening fisheries livelihoods, 

strengthening local institutions (such as BMUs) to promote value addition of fish and fish products, 

and modernization of fish agribusiness.  

 

Regionally, common primary management tools and management measures have been applied for 

fisheries management both in inland waters and for small scale marine fisheries. These include 

prohibition of fishing in closed areas or restrictions of areas e.g. marine protected areas or marine 

reserves, no take zones where resource harvesting is not permitted, marine parks, areas closed 

temporarily for aggregations of spawning fish or fish breeding areas, use of closed seasons, and 

zoning of fishing areas or fishing vessels rotation on fishing areas. Restrictions of gear sizes used 

for catching fish, fish age or size and gear types are also currently in use. Other management 

measures commonly used include controlling the number of fishers by issuing fishing and trading 

licenses and use of territorial use rights for the case of small scale marine fisheries.  

 

The application of these measures is vested on the ministries of the central government responsible 

for fisheries, with the Department of Fisheries (SDF&BE for the case of Kenya) as the institution 

that provides the guidance on fisheries policies and legislations including laws (Acts of Parliament) 

and Regulations. Regional Fisheries Management Bodies (RFMB) including Lake Victoria 

Fisheries Organization (LVFO) and Lake Tanganyika Authority (LTA) has been formed to oversee 

management of fisheries activities in Lake Victoria and Lake Tanganyika respectively, owing to 

their trans-boundary nature. The Indian Ocean and its island states have the Indian Ocean Tuna 

Commission (IOTC) and the South West Indian Ocean Fisheries Commission (SWIOFC) through 

which management decisions are made (AU-IBAR, 2018). 

 

The five major drainage basins in Kenya in terms of water resources are Lake Victoria basin that 

drains into Lake Victoria, Tana River and Athi River drainage basins that drains into Indian Ocean 

and Ewaso Ngiro drainage basin that drains into the northern arid region. The country also enjoys 

a broad coastline apart from the above freshwater resources on the western Indian Ocean. These 

aquatic resources are associated with fisheries. The fisheries sector provides employment and 

income to approximately one million Kenyans either directly or indirectly since they are engaged 

in fishing, industrial fish processing or fish trade. Fish in particular provide raw material for 
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manufacturing animal feeds and is a source of affordable protein for human consumption. Despite 

the social and economic role of fisheries, the fishing industry has been unable to realise its full 

potential due to environmental degradation, uncertain export market, low budgetary allocation and 

lack of donor support to supplement government efforts (GoK, 2014).  

 

Sustainable development of Kenya’s fisheries sub-sector shall contribute to the country’s Vision 

2030, the country’s blueprint for national development (GoK, 2007). Lake Turkana, being one of 

the largest water bodies is critical for achieving this vision. When managed sustainably, fisheries 

shall play a key role in achieving the three key pillars of the Vision: Economic, Social and Political. 

Local and export trade of capture and aquaculture fish and fish products shall contribute to 

household and national incomes, while creating employment for various gender groups including 

women and youth. The establishment of social institutions such as BMUs also contributes to 

strengthening of local institutions that shall promote devolution of resources, one of the key pillars 

of the Constitution of Kenya (GoK, 2010). 

 

2.4  Co-management and natural resource governance 

In the 1980s, “good governance” and “decentralization” concepts were initiated by the WB and 

IMF. The two concepts according to Tordoff (1997) were born to check the politics of patronage 

and increased state powers that were marred by corruption particularly in the developing world 

(Pomeroy & Berkes, 1997). Consequently, this period could be viewed as the origin on co-

management. According to Nga (2015), the conception of co-management resulted into a new look 

at resource management whose aim was geared towards the attainment of equity, efficiency and 

sustainability. On that note, Fleishman (2006) categorized co-management in three thematic areas: 

power sharing between government and local resource user groups or users; involvement of 

various stakeholders in resource management; and resource use contexts including indigenous 

peoples and their usage of resources like fisheries and land. These thematic areas coincide with 

the definitions of co-management as provided by other authors (see e.g. Pinkerton, 2003; Pomeroy, 

2006; Pomeroy & Berkes, 1997).  

 

Co-management is a context-based process hence its development may not necessarily follow a 

fixed process. In essence, the formal, informal or customary agreements can be made between the 



49 

government and community in a co-management arrangement. However, according to Borrini-

Feyerabend et al. (2004), informal agreements (e.g. customary practices and related laws) have 

evolved through generations and may be unique to a particular society in question. They also 

include procedures e.g. disputes resolution and conflict management mechanisms set out by the 

society and are adhered to by its members. Since informal agreements are society-based, they are 

enforced through social sanctions and fines based on customary laws. Although recognition of 

such agreements can promote effective collaborative governance between the government and 

local communities, they have little consideration and legitimacy among governments (Pomeroy et 

al., 2001). Formal arrangements entered between the government and stakeholders are however 

considered to have high legitimacy among governments since local communities negotiate them 

with the government.  

 

Co-management is supported widely due to its capability to provide various incentives that are 

used to address various concerns in resource management (Nga, 2015). It has been used as a a tool 

for resolution of conflicts (Hachongela et al., 1998; Kearney, 2002) controlling fishing capacity 

(Hachongela et al., 1998). However, its adoption for management is spearheaded by various 

factors mainly by the rapid depletion of resources due to insufficient government intervention in 

management of resources at various levels (Hara et al., 2002; Jackson et al., 1998). Pinkerton 

(1989) and Hachongela et al. (1998) found that co-management arrangements between the 

government and resource users present more opportunities for communication and open dialogue 

among stakeholders for conflict resolution. Jentoft (2003) also noted that co-management can lead 

to recognition of the roles played by civil society in resouces management.  It also involves local 

people in law enforcement and participation in policy development for resource management 

hence benefiting both the resources and local people (Nga, 2015). Co-management provides lower 

transaction cost as the monitoring and enforcement costs of co-management tend to be lower than 

the other management regimes e.g. centralized management, but it improves justice with 

compliance to the rules and regulations (Pomeroy, 2003). 

 

Co-management has many advantages. As summarised by Berkes et al. (2001), they include 

potential for transparent management of fisheries, democratic and participatory governance and 

increased economic benefits. Co-management also reduces the costs required for administration 
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and the resources required for rules and regulations enforcement, promotes responsibility through 

the involvement of the resource users and enhances the use of local ecological knowledge and 

integration with scientific information to management of resources. Co-management has since 

been used by governments to respond to crises in natural resource management (Pomeroy & 

Berkes 1997). In Asia for example, Nga (2015) noted that governments implement co-management 

in order to seek sustainable coastal resource management by collaborating with local resource 

users in order to achieve what the government would not achieve if the government worked alone. 

Co-management could also be set up to enhance democracy and collaborative governance at the 

local level (Khan et al.2004).  

 

Co-management has emerged as a governance strategy under decentralization reforms. 

Participatory approaches are now in use for management of various natural resources. In forestry 

for example, these approaches include Collaborative Forest Management (CFM), Joint Forest 

Management (JFM), and Community Based Forest Management (CBFM). Many donor agencies 

have promoted the co-management approach in order to improve natural resource governance in 

various countries. The approach is believed to have the inherent potential to provide effective 

management solutions through embodying the key principles of good governance such as 

participation, transparency, empowerment, and accountability in natural resource management 

(Borni-Feyarabad et al., 2006). 

 

The approach is initiated and implemented to serve various purposes. Today, the approach comes 

in many aspects including as power sharing strategy, institution building and strengthening 

strategy, building of trust and social capital, and as a process (Carlsson & Berkes, 2005), problem 

solving strategy and governance (Berkes, 2009) and complex adaptive systems (Berkes, 2007). 

These aspects have put more emphasis on learning and process as opposed to the earlier legal 

characteristics of collaborative or co-operative arrangements (Berkes, 2009). Co-management 

arrangement is necessary for increased compliance in resource management and governance. The 

initiation of co-management is first triggered by the recognition of a challenge in resource 

management. This is the case for the management of Kenya fisheries resources, where the 

government had realized that it could not effectively control the rapid degradation of capture 

fisheries resources due to unsustainable exploitation of the fisheries resources. This led to the 
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recognition of local resource users in management of fisheries. To be effective, community-based 

resource management arrangement cannot succeed alone without a legal framework hence the 

operationalization of co-management policies and laws are crucial for advancement of co-

management (Pomeroy, 2003). 

 

2.5  Fisheries and natural resource policy intervention in Kenya 

Since independence, the government of Kenya has developed policies and legislations that 

contribute directly or indirectly to fisheries sub-sector. The EMCA established NEMA, which 

ensures that for any major development to be adopted, Environmental Impact Assessment (EIA) 

has to be conducted (GoK, 2016a). The Water Act (GoK, 2016d) established the autonomous 

WARMA and ensures conservation and regulation of the water resources, protection from 

pollution and prevention of excessive or illegal diversion in collaboration with local communities 

represented by WRUAs.  

 

The Wildlife Conservation and Management Act (GoK, 2013) govern the conservation and 

management of wildlife resources in Kenya. This Act complements Fisheries Management and 

Development Act (GoK, 2016a) by ensuring that animals both terrestrial and aquatic are protected 

and properly managed in their natural habitats. For instance, this Act is critical for protection of 

Sibiloi Central Island and South Island National Parks in L. Turkana. The Forest Conservation and 

Management Act (GoK, 2016c) give effect to Article 69 of the Kenya’s Constitution (GoK, 2010) 

with regard to conservation of forest resources. The implementation of this Act is critical since the 

main Turkwel river that drains into Lake Turkana originates from Mount Elgon.  

 

Fisheries management followed a top-down approach with little input from stakeholders after 

independence (Cinner, 2009). This approach contributed to a decline in fish stocks of some local 

fisheries, environmental degradation, fishing conflicts, and use of illegal and/or destructive fishing 

gears (GoK, 2014). The then Fisheries Act was characterized by inadequate capacity for 

enforcement, and overlapping roles and competencies of various departments such as fisheries, 

wildlife and forestry. Tensions were also witnessed among the national government, municipalities 

and traditional leaders with regard to management and ownership/control of fisheries resources. 

The Department of Fisheries developed the Fisheries (BMU) Regulation of 2007 and the National 
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Oceans and Fisheries Policy (NOFP) to adequately articulate the overall policy and legal 

framework of the fisheries sector (NOFP, 2008). Currently, fisheries resources are governed and 

managed under Fisheries Management and Development Act (GoK, 2016b). 

2.6  Stakeholders in fisheries co-management 

Nga (2015) described stakeholders in co-management as “individuals, groups or organizations of 

people who are interested, involved or affected either positively or negatively by resource use and 

management”. This involves the development of co-management arrangements by the government 

and various resource user groups (Ross et al., 2009) or the involvement of external stakeholders 

rather than the government and resource users (Pomeroy, 2006). This makes stakeholders to be 

varied although there is limited literature on stakeholder analysis in fisheries co-management with 

inadequate documentation of their roles and responsibilities (Nga, 2015). 

 

Fisheries co-management involves stakeholders at various levels and the sharing of roles varies 

between government and resource users (Pomeroy, 2006). According to Nga (2015), the key 

stakeholders in fisheries co-management may include resource users such as fishermen, fish 

mongers, fish farmers etc. and both local and national government. Other stakeholders include 

members of the local community, consumers of fish and fish products, fishing boat owners, fish 

traders and fish processors, change agents e.g. NGOs, universities and research institutions. Co-

management can be classified according to the role played by various stakeholders. For example, 

Pomeroy (2006) summarised the major types of co-management according to their roles as 

consultative, cooperative, advisory, and informative. 

 

The role played by stakeholders in co-management can fall within three attributes i.e. legitimacy, 

power and urgency (Jentoft et al., 2003). Legitimacy is the presumed claim, legal, moral or ethics 

on management systems; power is the degree of influence on management decisions while urgency 

refers to the demands that need to be satisfied or the objectives that need to be achieved by the 

systems of management. However, according to Nga (2015) these attributes may not be the 

ultimate measure of success of stakeholders indicating their use may come with some dangers. For 

example, some stakeholders may score highly in legitimacy but may score poorly on urgency and 

power. Such stakeholders may be relevant in relation to fairness and equity but their use of power 

to achieve the desired objectives may be questionable. Jentoft et al. (2003) identified three 
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categories in each of these stakeholders; territorial, virtual and functional. Territorial 

representatives are area specific indicating they represent a specific locality that they have to speak 

on their behalf. Virtual representation refers to stakeholders who may be absent hence may not 

participate in actual decision making, while functional stakeholders represent members who have 

a similar interest within the same group e.g. those using the same fishing method , technology or 

gear.  

 

The need to have a well-balanced representation of stakeholders in co-management is critical for 

success of co-management since it tends to facilitate a politically neutral process that clearly 

identifies benefits and costs to all stakeholders, to participate as partners in co-management 

(Baticados & Agbayani, 1998). This is because coastal communities are diverse and have different 

viewpoints in relation to resource use and management. According to Pomeroy et al. (2001), some 

co-management arrangements have been unsuccessful since the target stakeholders are only the 

fishermen without considering the other resource stakeholders in the process. This leads to 

alienation of other stakeholders, such as boat owners, boat repairers, fish farmers, fish traders etc. 

with whom the fishers have a business relationship hence the eventual collapse of the institutional, 

organizational and management considerations (Pomeroy, 1996).  

 

Selected representatives from among the stakeholders form the co-management organization with 

the specific naming depending on the particular place (Nga, 2015). For example, in Western 

countries it is called management board or council (Ross et al., 2009). In  developing countries it 

is called a committee (Pomeroy, 2003). In Kenya, this organization is referred to as Beach 

Management Unit (BMU) with membership drawn from various elected stakeholder 

representatives (GoK, 2016b). The elected stakeholder representatives in BMUs should have high 

personal values and capacity to represent the interests of their groups. As a result, trust among 

representatives can be obtained through personal capacity, knowledge, reputation and prestige 

(Nga, 2015).  

 

2.7  BMUs and fisheries management in Kenya  

BMUs are established as institutions to implement co-management of fisheries resources as 

anchored in the Fisheries Act (GoK, 2016b). Consequently, this has incorporated traditional 
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fisheries management within a formal regime, and given BMUs the rights to manage resources at 

the respective landing site that the BMU is responsible for. Under co-management, the BMUs were 

thought to offer the exclusive solution to the challenges facing fisheries management. However, 

how the approach tries to bridge the gap between scientific and local knowledge need to be thought 

through (Yusuf, 2011). The objectives of BMUs in the Fisheries Act (GoK, 2016b) include to: 

strengthen the management of fish-landing stations, fishery resources and the aquatic environment; 

help alleviate poverty and improve the health, welfare and livelihoods of the members through 

improved planning and resource management, good governance, democratic participation and self-

reliance; recognize the various roles played by different sections of the community, including 

women, in the fisheries sector. Others include to: ensure the achievement of high quality standards 

with regard to fish and fishery products; build capacity of the members for the effective 

management of fisheries in collaboration with other stakeholders; and prevent or reduce conflicts 

in the fisheries sector.  

 

Formation of BMUs has been successful in Kenya with almost all fish landing beaches managed 

by registered BMUs (Yusuf, 2011). Their formation is also seen as the best example of successful 

integration of traditional institutions for fisheries management and the formal institutionalised 

fisheries management, which should have positive impact on enforcement and compliance of 

fisheries rules and regulations (Kamau et al., 2009). However, the work of BMUs has been faced 

by a number of challenges relating to capacities, skills and experience, hence the need for capacity 

building to fully implement the co-management system (Oluoch et al., 2009). Problems also exist 

with access to the beach buffer zones, which have faced encroachment and illegal possession by 

perceived land grabbers and private developers thereby limiting access to the public beaches and 

their BMUs. According to Musa (2008), these problems coupled with corruption have 

compounded the challenge of non-compliance and inadequate enforcement of fisheries laws and 

regulations. Emerging challenges include among others lack of clear understanding of BMU laws 

and regulations, corruption and nepotism portrayed by the BMU officials, integrating the co-

management system within the new governance by devolution, inadequate equipment to perform 

monitoring and surveillance activities. 
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2.8  Co-management successes, failures and challenges 

According to Pomeroy et al. (2001), the conditions for successful co-management can be grouped 

into three broad categories: supra-community level i.e. the external conditions that the local 

communities do not have control over but mainly controlled by the government e.g. existing laws 

and regulations, markets, government administrative structures, technological change and 

demographic factors; community level – conditions found within the community including social 

and physical environment and relationships with the government fisheries managers like the 

fisheries officers; and individual and household level – the individual and household decision 

making and behavior to perform co-management.  

 

The conditions that are important for the success of co-management include clearly defined 

membership to the co-management institution, shared recognition of resource use problem, clearly 

defined objectives for management and effective communication among members and networking. 

Others include linkage with external agents to support management, and availability of 

management rules that are enforceable by the BMU leaders and management authority (Pomeroy 

et al., 2004). Recently however, De Pourcq et al. (2015) developed comprehensive conditions and 

described the sub conditions for successful implementation of co-management approach (Table 

2.1). 
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Table 2.1: Enabling conditions for co-management and the interpretation of the sub-conditions. 

Source: Adopted from De Pourcq et al. (2015) 

Conditions for co-

management 

Description of sub-condition for co-management 

Incentive for individual Co-management participants or members are better off complying 

with fisheries rules and legislations rather than not complying because 

they feel that they derive benefits from the co-management process. 

In case of restrictions on access the individuals are provided with 

alternatives 

Body for coordination All stakeholder groups are represented in a body formally recognized 

and operational 

Trust  There is trust between co-management members and stakeholders and 

the leaders of the coordinating body 

Ownership  Co-management participants are willing to obey management rules 

and legislation and agree with the location of the area of interest 

Effective participation Co-management stakeholders and local leaders actively participate 

making rules and modifying or changing them when there is need 

Free access to 

information 

Information are freely available for co-management stakeholders 

when required e.g. operational plans, budgets, membership etc. 

Clear objectives Co-management participants are involved in formulation of the 

activities, objectives and plans of the co-management institution 

Empowerment  The capacity of members are built on achieving the objectives of the 

co-management coordinating body and its leadership 

Compliance  The management of the coordinating body complies with procedures 

of prior informed consent and other co-management commitments, 

agreements, memoranda of understanding etc. 

Management of 

conflicts 

Existence of mechanism for conflict management at the local level. 

Conflict areas can be identified and potential solutions resolved 

quickly and easily communicated to the aggrieved parties.  

Fisheries co-management in Africa is faced by poor financial, human and technical resources, 

inflexible institutional arrangements and limited time frame, however, successful co-management 
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can be realized by enhancing the quality of the fishery resource and improved compliance with 

fisheries laws and regulations (Khan et al., 2004). Besides, Allison and Badjeck (2004) evaluated 

the impact of implementing co-management in inland waters using three main categories of 

success factors: efficiency, equity and sustainability. The results of the case studies in Bangladesh, 

Sri-Lanka, Laos, Nigeria, Cameroon, Chad, Zambia, Malawi and Brazil varied with different 

levels of success or failure.  

 

Co-management failure were recorded in Bangladesh, Sri-Lanka and Cambodia with regard to 

sustainability as a result of sabotage by powerful individuals, absence of proper management plan 

and lack of information regarding fish stock and exploitation rates, increased illegal fishing, 

conflicts due to open access, influx of migrants,  low entry barriers and landlessness. In Nigeria, 

Chad, Zambia, Malawi and Brazil, the authors attributed co-management failures to 

marginalization of poor people due to restricted access to fishing, conflicts among fishers, local 

authorities and management committees. Others include inappropriate legal framework whereby 

Fisheries Act does not support the principle of co-management in Zambia, and lack of ownership 

of co-management process by local people in Malawi owing to their exclusion by government and 

NGOs. 

 

Despite the above failures of co-management, the approach can be linked to greater success in 

many countries using the three success factors. According to Allison & Badjeck (2004) co-

management was successful in the case study countries due to increased access to credit without 

collateral in Bangladesh, cultural similarity, community driven initiatives, close collaboration and 

involvement of fisheries officers in Sri-Lanka. In Laos, the success of co-management is the result 

of small size of water bodies that are often under control of one community hence easier to reach 

consensus in decision making while in Indonesia co-management is based on traditional systems 

hence easier acceptance by the community.  

 

The establishment of supportive legislative framework and enforcement of measures and rules by 

local community has led to the success of co-management in Nigeria. In Uganda, Scullion (2010) 

reported that at completion of a development project in Lakes Kyoga and George, BMUs were 

able to successfully perform most of their functions that ensured improved social harmony, 
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collection of revenue, inclusion of stakeholders in decision making and control of illegal fishing 

methods and gears. In Tanzania, Luomba (2013) noted that BMUs have been effective in 

enactment of by-laws/ rules to manage fisheries, hygiene improvement in landing sites, control of 

migratory fishermen and control of illegal fishing methods and gears.  

 

Nunan, 2010 argues that BMUs have not been effective in implementing their legal mandate. 

Obiero et al. (2015) concluded that BMUs have performed poorly in their mandates. The study 

noted that fishers continue to have higher rate of violation of fisheries rules and regulations while 

BMU members poorly comply with regulations. The violations of regulations are due to 

corruption, too low penalties, lack of alternative alternatives for earning (Obiero, 2015), family 

and clan ties. BMU leaders are also discouraged and unmotivated, resulting in their culpability in 

these activities. Besides, BMUs have not been unsuccessful in alleviating poverty among its 

members since most of them do not operate nor urge their members to join savings scheme that 

operate around their landing sites or those operated by micro finance institutions (Luomba, 2013). 

BMUs have therefore have not succeeded in ensuring the success of co-management of fisheries 

resources.  

 

BMUs face many challenges ranging from their formation to implementation of their activities. 

According to Ostrom (1990) the co-management approach implemented through BMUs was 

imposed upon the fishing communities in various localities. This resulted in these communities 

seeing BMUs as an extension of Fisheries Departments/Divisions which are responsible for 

implementing the state’s laws, regulations and policies (Geheb et al., 2007). The BMU control of 

fishing activities has also been made impractical since Fisheries Department/Division still has 

powers as spelt out in the Fisheries (BMU Regulations) of 2007 and the Fisheries Act of 2016. 

The incapacities of BMUs to excel in their mandate has also been observed by other authors (see 

e.g. Ogwang' et al., 2006; Onyango & Jentoft, 2007).  

 

2.9  Lake Turkana Fishery 

Lake Turkana fishery consists of about 60 known fish species. Out of these seven are endemic to 

the lake while 12 species are commercially exploited (Mwikya, 2005). The commercially exploited 

species are grouped into four broad categories: (i) the tilapias in the littoral zone dominated by 
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Oreochromis niloticus, and is especially important in the shallow lagoons and the Ferguson's Gulf, 

which fills during high floods in River Omo, but dries up periodically; (ii) the inshore demersal 

fishery, which is currently dominated by Labeo horie; (iii) the offshore demersal fishery dominated 

by Bagrus bayad; and (iv) the pelagic fishery, consisting mainly of tigerfish (Hydrocynus 

forskahlii), Alestes spp., Nile perch (Lates niloticus) and Synodontis schaal.  

 

Despite the high number of commercially exploited species, tilapias are particularly targeted 

because of their popularity both in the local communities and market destinations in the country 

(Mwikya 2005). According to Gownaris et al. (2016), the species composition of L. Turkana 

catches changed considerably over the period of 1960 to 1980, from being dominated by the large 

potamodromous Citharinus citharus and Distichodus niloticus to mainly lacustrine Oreochromis 

niloticus and other tilapia species, Lates niloticus and Labeo horie, but has remained similar since 

the 1980s.  

 

The Lake Turkana is characterised by a fishery that is more characteristic of flooded swamps than 

a stable lake in the north. According to Mwikya (2005), fishes which spawn at river mouths 

migrate to the mouth of Omo River from August to October during the peak period of flooding in 

the Omo delta. During this period the southern parts of the lake remains largely clear while the 

river brings in suspended matter which lowers the light penetration in the north and middle 

sections of the lake. The lake experiences favourable temperatures and abundant sunshine that 

combine to promote the rapid growth of phytoplanktons throughout the lake. However, algal 

growth is more concentrated in the northern sections of the lake owing to this adequate supply of 

nutrients from the river mouth and the north-west blowing wind that concentrates phytoplankton 

towards west and northern parts of the lake. In comparison with other tropical lakes, Hopson 

(1982) showed above-normal phytoplankton productions in the northern and central sections and 

average productions in the southern part.  

Lake Turkana exhibits variations in its nature and seasonality of its water levels hence it is 

impossible to categorize the lake either as one of the flooded swamps such as the Sudd swamps 

in Southern Sudan or as one of the natural lakes. As a result, concepts such as maximum 

sustainable yield (MSY) or even uniform management measures across the lake may be 

inapplicable. However, the lake’s fishery composition and reproduction characteristics are more 
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related to a floodplain fishery (Mwikya, 2005). Lowe-McConell (1987) concluded that riverine 

communities have a higher production biomass ratio and a greater reproductive potential 

compared to lake communities in order to enable rapid colonization during high flooding and 

survive the high mortality rates during dry spells. This is confirmed in Lake Turkana by the 

findings that the fish species have higher growth rates and larger sizes at maturity than conspecific 

populations from other areas as described for Lates niloticus, Synodontis schaal and Oreohromis 

niloticus (Mwikya, 2005). When other factors are kept constant, this rapid growth is attributed to 

the stable high temperatures and food availability in Lake Turkana. 

 

The Lake Turkana fishery is dominated by traditional fish harvesting methods which include use 

of beach seines and the use of simple fishing nets and lines which are mounted from traditional 

boats called plank boats or rafts. The fish trading is not well developed and the use of outdated 

market infrastructure and low fish prices inhibits the fish trade. Among the African great lakes, 

Gownaris et al. (2016) observe that Lake Turkana is the least exploited, but there is uncertainty in 

the future of the fishery since the construction of the Gibe III dam is likely to result into possible 

impacts since the dam is located on the Omo River in Ethiopia that drains 90% of its waters into 

Lake Turkana. Besides, the lake faces other challenges owing to the remoteness of its location and 

resource use conflicts resulting into inaccessibility to markets and fish post-harvest losses. The 

lake is also affected by climate change impacts that are manifested by the changes in lake levels, 

increased temperature, increased salinity levels, low levels of dissolved oxygen and the suspected 

loading of parasites in the fishes (Gownaris et al., 2016). These have a direct effect on the lake’s 

fishery productivity and the overall functioning of the lake’s ecosystem. 

 

2.10  Theoretical framework 

2.10.1  Common pool resources and the tragedy of the commons  

Common pool resources include natural and man-made resources which are costly to deny 

resource users the access through physical barriers or deterrence or use of institutional means while 

the resource availability for other resource users is reduced by the usage by one user (Ostrom et 

al., 1994). The sub-tractability and difficulty of exclusion are two characteristics that create 

dilemmas in which individuals’ short term usage of the common pool resource produce results that 

are not of long term interest for anyone. The individual self-interest on the resource may lead to 
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over usage of the common pool resource with no concern on the negative effects this may cause 

to other users. Consequently, individuals overusing the resource may not contribute the required 

resources such as time, funds, labour etc. for monitoring, improving or maintaining the common 

pool resource in question. In general, common pool resources include renewable resources in 

terrestrial and aquatic ecosystems, and earth system components including the atmosphere and 

basins of groundwater.  

 

The use of these resources by an entity reduces the available amounts to other users while the use 

by others negatively affects the resource attributes in relation to quantity and quality. Assessing 

the migratory stocks of fish and water available in irrigation systems with no capacity for storage 

for example, may be much difficult but it is relatively easy to estimating the size and number of 

trees in a forest and allocation of their use (Ostrom et al., 199o). The authors further observe that 

although the use of technology may be applied to inform decision making through common pool 

resources monitoring and identification, it may not be in itself a substitute or an alternative for 

making decisions. However, more effective management of some common pool resources such as 

groundwater resources and supply, and associated pollution have been achieved by using 

technological advances for their assessment (Blomquist, 1992). 

 

Common pool resources are characterized by different traits that influence the type of management 

regimes applicable to each of them. These characteristics according to Schlager et al. (1994) 

include the speed of or regeneration capacity of the resource, the system’s storage capacity, 

carrying capacity and size of the system, the availability of the resource flows, the effects of 

various harvesting regimes and technologies affect their regeneration patterns and the mobility 

status of the resource since some resources are stationary such as medicinal plants and trees while 

others such as fish, wildlife and water move from one point to the other. Common property 

resource systems in specific locations commonly include different types of public goods and 

common property resources with varying scales, both temporal and spatial, complexities in 

interactions amongst them and different levels of uncertainties (Gibson, 1999). 

 

The theory of the tragedy of the commons was first outlined by Lloyd (1833). He pictured a pasture 

that is open to all and all herdsmen will try to keep cattle to the maximum for centuries since the 
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land would be kept below carrying capacity because tribal wars, poaching, and disease would keep 

the population of humans and the beast. However, when the conditions become more conducive 

then each herdsman seeks to maximize his gain by adding more animals to their herds time and 

again which the herdsman gets economic gain through sales while the negative result is 

overgrazing by many individual herdsmen increasing their herds for economic gains while 

continuously overgrazing the land, therein creating the tragedy and ruin since overgrazing is shared 

by all herdsmen while each individual pursues his own best interest in a society that believes in 

the freedom of the commons (Hardin, 1968).  

 

Tragedy of the commons develops in common pool resources such as fisheries, forests, and grazing 

lands that present a complex management challenge (Fleishman, 2006).  The common pool 

resources are characterized by a complex challenge in relation to management since common pool 

resources are public goods, which are open for use by the public and it is impossible or difficult to 

deny them access to the resources. However, since their consumption by one entity significantly 

reduces or precludes the consumption by others, the common pool resources are also referred to 

as private goods. Individual entities tend to act on their own self-interest while consuming the 

common pool resources leading to the overexploitation of the said resources (Hardin, 1968) hence 

common pool resources are vulnerable to the tragedy of the commons (Fleishman, 2006). 

 

Berkes (2003) observed that fishers had no capacity to regulate themselves since fisheries were 

considered as an example of the tragedy of the commons since the government would not engage 

in discussions in relation to fisheries management with the fishing communities until in the 1980s. 

In order to avoid the tragedy that would come with open access nature of fisheries resources, it 

was assumed that it is the responsibility of the management agencies of the government to device 

laws and regulations and enforces them on the fishers in order to avoid the challenges of access to 

fisheries resources and overfishing. Contrary to this opinion, it has been shown that fishing 

communities have the capacity of using the resources sustainably when certain conditions are put 

in place or when they operate under certain circumstances (Berkes et al. 2001). Authors who have 

worked on common property resources (see e.g. Allison & Badjeck 2004; Fleishman, 2006) have 

confirmed that the regulations provided by the government may not be necessarily required by the 

resource user communities in order to enforce and make simple and practical guidelines for using 
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the resources amongst themselves. This easily works for the local communities when the main 

conditions of community-level management provided by Ostrom et al. (1990) are fairly adhered 

to. 

 

One of the key conditions for handling the tragedy of the commons is finding a mechanism 

whereby government resource managers or management agencies can directly engage with local 

resource users in finding solutions for management of common pool resources. This way, the 

resource managers can consider the resource users mainly from the local communities to be part 

of the solution rather than viewing the community resource users as the problem. Although Berkes 

(2003) argues that this may be mistaken to mean undermining the role of the resource manager, it 

simply means change in nature of the role of the manager from being the direct command and 

control management by force to overseeing the implementation of the delegated power and 

authority. This collaboration may be achieved through participatory processes with the local 

communities and strengthening of the institutions through capacity building to achieve internal 

capacity for self-organization rules enforcement. The internal self-organization by fishers and 

fishing communities may however not be possible in certain cases hence it may require more effort 

to organize and build community-level institutions and build their capacity to achieve this goal 

(Pomeroy et al., 1997) 

 

2.10.2  Tragedy of the commons and property rights  

In theory, there are four types of management solutions that can be applied for managing common 

pool resources including open access, state property, common property and private property 

(Fleishman, 2006) while appropriate management institutions can also be established as a remedy 

to the challenges posed by the commons tragedy (Durrenberger & King, 2000). The management 

solutions are known as property rights systems that are often classified as: (1) Open access, 

indicating free accessibility and use of the resource in question without a defined rights for users 

(Fleishman, 2006). (2) State property, indicating the government hold the use rights for the 

resource in question in trust while the citizens are accorded limited rights for access through 

licensing (Allison & Badjeck 2004). It is the most common management scheme whereby use and 

access to the common pool resource is regulated by the government and relies heavily on the state 

as the coercive force (ICLARM & IFM, 1998). (3) Common or communal property, where 



64 

resource use rights are a preserve of members of a specific community who have the rights to 

exclude any potential user of the resource (Allison & Badjeck, 2004).  

 

Resource ownership by communities has received more attention in the past few decades 

(Fleishman, 2006). The communities are required to establish their own institutions for managing 

the common pool resources, allocate rights of resource usage, participate in making decisions and 

devise strategies for resolving resource-use conflicts, of rules/regulations enforcement, and 

monitoring the progress of implementation of management mechanisms (Ostrom, 1990). (4) 

Private property, indication that an individual assumes the resource ownership and can exclude 

potential or interested resource users from using or accessing the resource (Allison & Badjeck, 

2004). This option was articulated by Coase (2000) but it is not appropriate for management of 

many common pool resources (Fleishman, 2006). In cases of migratory species like fish or wildlife 

(Wilson et al., 2006) for example, this management mechanism seems difficult hence it is not 

applicable to fisheries and wildlife management in particular. 

 

Common pool resources including fishery are public goods since it may be challenging to exclude 

resource users from accessing the resource; at the same time it can be described as a public good 

the amount available for users is dependent on how much is consumed by the other user(s) 

(Fleishman, 2006). As a result, common pool resources are exposed to overexploitation of the 

resources by individuals who use their own self-interest to harvest more at the expense of other 

resource users (Hardin, 1968). This occurs because individual behavior tend to consider the 

individual economic gains as opposed to collective benefits that would accrue from rational use of 

resources (Pomeroy & Berkes, 1997) indicating that with continuous dominance of resource use 

by individual exploitation there must be checks and balances to enhance enforcement, 

collaboration, monitoring and coordination in resource use (Fleishman, 2006). However, with the 

application of relevant management mechanisms and institutions, the tragedy of the commons is 

not expected (Durrenberger & King, 2000).  

 

According to Allison (2001), open access regimes are rare when legally defined since international 

waters that used to be open-access are now governed by various international conventions that 

specify foreign states’ international rights and responsibilities. He further argues that many 
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fisheries fit the criteria of de facto open-access due to poorly defined property rights. Allison and 

Badjeck (2004) found no instance of unconditional freedom of access for all, despite claims to the 

contrary. They also found that many fisheries are state property, but nested within the official 

rights of the state, there are often communal rights and resource tenure systems originating in 

‘traditional’ governance systems, which may be partly recognized in law but are often defended 

and defined outside the official legal system. The authors also argue that private property rights 

are comparatively rare in developing country fisheries but exist in the context of small-pond 

aquaculture or commercial fish farming enterprises including prawn farming in many tropical 

coastal zones. Property rights are in practice more complex than the above typology and the power 

conferred by rights to a resource may follow from a private right being granted (for instance 

through a fishing license), while the power to manage the resource may follow from rights held by 

a national government (Olomola, 1998).  

 

It is important to consider not only the ‘outputs’ of property rights (powers that they confer) but 

also the ‘inputs’ or the characteristics of property rights in order to strengthen how co-management 

might strengthen property rights systems (Allison & Badjeck, 2004). These characteristics include 

exclusivity – the freedom from interference by a rights-holder in the exercise of and benefit from 

their rights; duration – the length of time the holder’s powers may be enjoyed; security – the quality 

of title over the property; transferability – if the property rights can be made exclusive and secure, 

then they become an asset that has a value and the transferability enables rights-holders to realize 

this value (Scott, 2000). Community-based fisheries management in Africa have paid increasing 

attention to the legal dimensions of property rights issues in fisheries, which has led to legal reform 

that recognizes community rights to manage their own fisheries (Allison & Badjeck, 2004).  

 

Options to strengthen property rights for fisheries co-management include setting individual or 

community quotas, specifying TURFS or fishing inputs rights (Shotton, 2000). Granting fisheries 

co-management bodies the rights to regulate access and other forms of input control and to collect 

revenues from license fees is perhaps the most promising means of transferring rights along with 

management responsibilities, whereby the rights previously held by central, state authority can be 

devolved to a variety of organizations including village committees, district multi-stakeholder 
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groups, corporate or legal organizations, or may be held outside the government or community 

structures by NGOs (Allison & Badjeck, 2004). 

 

2.10.3  Ostrom design principles 

Elinor Ostrom developed eight design principles (Table 2.2) for management of common-pool 

resources for natural resources e.g. fisheries, wildlife and forests. The work was revolutionary that 

she received Nobel Prize in economics in 2009. The author concluded her studies by stating that 

“groups are capable of avoiding the tragedy of the commons without requiring top-down 

regulation”, by meeting certain conditions (Ostrom 1990).  
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Table 2.2: The eight design principles for robust common-property resources as applied in 

natural resource management. (Adopted from Ostrom, 1990) 

 

Principle  

 

Interpretation/Operationalization   

1. Boundaries clearly defined 

 

Households or individuals with rights to use the resources 

from the common-pool system (e.g. fisheries, forests, 

wildlife etc.) are defined clearly and are limited to boundary 

of the resource in question.  

2. Adaptation of rules to local 

conditions  

Resource use rules must be in tandem with and well adapted 

to local conditions of available human resource, financial 

resources and local materials 

3.Collaborative arrangements  Rules can be modified as a collective responsibility by the 

majority if they feel that they are affected by the operational 

rules.  

4.Monitoring  Participatory monitoring of the conditions of common-pool 

resources. 

5.Graduated sanctions Violators of the rules for managing the resource can be 

assessed and charged with penalties that is commensurate 

to the committed offense. 

6. Mechanisms for resolving 

conflicts  

Officials and users have rapid access to less costly local 

venues and methods for managing resource users’ conflicts 

and those between officials and users.  

7. Recognition of the right to 

organization 

The users have their own rights to devise their own 

organizations with little interference or dispute by external 

government authorities  

8.Nested governance The use of layers for governance to enhance enforcement, 

management of conflicts, monitoring etc.  

 

Clearly defined boundaries could be interpreted to mean that group members using the common-

pool resource were part of a group or community of resource users, for example, local livestock 

farmers with access to wildlife conservancy or for grazing, access to a fishing beach by fishermen, 
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farmers managed system of irrigation etc. Congruence of rules with local conditions means that 

defined rules must conform to the available local resources, prevailing local conditions and such 

rules should be adaptable to the locality in question. According to Wilson et al. (2016) arrangement 

collective choice mean that rules are dynamic and could be democratically reviewed by members 

in order to suit the demands of members.  

 

Monitoring and graduated sanctions means that members have the opportunity to follow closely 

the happenings within the groups they belong and those with self-serving or questionable 

behaviours could be identified and penalised or reprimanded to ensure order within the local 

institutions. Conflict resolution mechanism means a fast and a fair conflict resolution hence 

minimising internal conflicts as a response to potential split within the group. Recognition of the 

right to organization means autonomy at the local scale hence the group has the opportunity to 

manage its own affairs without external interference. Finally, nested governance means keeping 

relevant relations with those in authority like the government agencies and internal aspects of 

regulations of individuals within the group may be used to regulate the individuals’ conduct in 

large group populations. 

 

Although Ostrom (1990) devised the eight principles for natural resource management, the use of 

these principles would be appropriate for managing all types of commons at all scales.  The author 

argues that some of the most difficult problems related to management of the commons using the 

eight principles of Ostrom will involve local scale management of resources at the village level, 

large watersheds or in a single country. However, resources that portray an international nature of 

usage such as large marine ecosystems or freshwater in an international basin are characterised by 

complexity and extreme sizes and are depleted only at the international context (Costanza et al., 

1998). Managing these resources warrant cooperation of international institutions and 

governments in question at various scales including collaboration among local institutions, 

regional coordination and at the national level. Some resources including fish stocks in the ocean 

or fossil fuel reserves etc. or global climate are difficult to measure hence their management is 

difficult no matter the scale.   
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In the context of co-management, the Ostrom design principles have been applied in natural 

resource management. The principles insinuate that individuals will be encouraged use the 

commons wisely when adequate information is provided to them about the benefits and costs of 

the commons, they are in a position make decisions on their use and management, hence improving 

on their effectiveness and sustainability (Forsyth & Craig, 2014). The Ostrom’s model presents a 

cooperative behavior by proposing that common property resources can be better managed when 

individuals act in groups for collaborative use of the resources. This offers a model for local 

resource governance through decentralization that would easily lead to local people’s 

empowerment and promote incentive-based management mechanisms for management of natural 

resources.  

 

The formation of beach management units (BMUs) signifies the application of the Ostrom’s 

principles in co-management of fisheries resources, co-management of wildlife resources by 

formation of community wildlife associations (CWAs), in water resources co-management by 

formation of water resource users associations (WRUAs) and in forests management through the 

formation of community forest associations (CFAs). These institutions are collaborative 

associations that are semi-autonomous and enjoy delegated powers from the government in the 

current devolved governance system in Kenya. Their formation and operations largely follow the 

Ostrom’s principles to manage the respective natural resources. In theory and practice, the 

formation of these institutions  are likely to lead to successful management since the co-

management institutions are small to medium sized groups founded within the country’s boundary 

and their management at varying scales is nested (Ostrom et al., 1990). 

 

2.10.4  Theory of Change  

Theory of change is a “purposeful model of how an initiative such as a policy, a strategy, a 

program, or a project contributes through a chain of early and intermediate outcomes to the 

intended result” (Reeler, 2007). The term first emerged in the 1990s when it was used to address 

the challenges evaluators experienced while assessing the complex nature of some social 

development programmes. These according O’Flynn (2012) included assumptions that were 

poorly expressed, unclear processes that resulted into changes and inadequate recognition given to 

the series of changes that were critical for achieving the long term goals. The theories of change 
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(ToC) are applicable in understanding the complexity of social change and may be developed and 

applied in different ways and purposes at various levels including programme or project, policy, 

strategy and organizational levels. ToC is participatory, outcome based critical thinking for 

evaluation, design and implementation of an initiative and explains how pathways of change or 

logically linked events result into desired outcome by articulating the assumptions (Reeler, 2007). 

 

According to Jones (2010), the ToC can be expressed in six key elements. These include 

understanding how change happens in the contexts that the researcher is working in, identifying 

the specific roles in contributing to the changes, and developing a conceptual pathway that figures 

out how the contribution of the identified efforts to the identified changes. Others include 

identifying the assumptions to be tested through the programme’s life, continuous change 

monitoring and their pathways, and testing of the assumptions, and conducting critical reflections 

on the pathway and outlining specific roles in the light of emerging changes. However, Reeler 

(2007) summarized the above elements into six steps including the external context, the 

beneficiaries, the results, the time span, the interventions and the assumptions. 

 

ToC provides the potential for CSOs to respond to the complexities and uncertainties of 

development in a thorough manner. However, some authors have a contrary opinion as to the 

usefulness and long-term use of the ToC. For example, the ToC could be a strategy that only suits 

the objectives of donor organisations, i.e. ‘logframes on steroids’ (Green, 2014) since some donors 

demand for the ToC as a condition to fund or provide support to organizations. This is despite the 

fact that the effective development of ToC requires large amounts of time and resources. ToC may 

also not be certainly new in the history of organizations since most organizations have had explicit 

ideas on the dynamics of change happens and the roles they have played with the changes 

(Macleod, 2012). Therefore, ToC re-emphasizes the deeper analysis of the intended outcomes of 

the logical framework (Vogel, 2012). 

 

2.11 The objectives of fisheries management  

Fisheries management objectives can be classified under three main categories, namely 

sustainability, efficiency and equity. Fishery resources sustainability ensures the maintenance of 

the productive capacity of the resource. Efficiency relates to economic utilization of the resource 
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and ensures that returns from the fishery are optimized. Equity is related to social aspect of the 

fishery since it ensures that the returns realised from the utilization of the fishery are distributed 

equitably to the resource users. Clark (1985) identified 22 common objectives for fisheries 

management. Out of these, six are related to sustainability, 12 (efficiency) and 8 (equity). 

Sustainability objectives include; fish stocks conservation, stabilisation of fish stock levels, 

maintenance of  healthy ecosystems, prevent fish wastage, reduction of fishing overcapacity and 

exploitation of underutilized stocks. Efficiency objectives were to; maximise catches, maximise 

profit, stabilise fish catch rates, protection of sports fisheries, prevention of fish wastage, increase 

cost effectiveness, reduction of overcapacity, exploitation of underutilised stocks, increased fish 

trading, foreign relations improvement, increase of foreign exchange and provision of revenue to 

the government. Equity objectives included employment provision, increase fishers’ incomes, and 

reduction of conflicts. Others include to protect sports fisheries, reduce consumer prices, increase 

women participation, reserve fish stocks for local fishers and improvement of foreign relations  

 

These three broad categories are all important if a fishery has to meet the overall goal of flexibility 

in fishing and long term accessibility to a range of resources within the fishery. For example, social 

equity through benefit sharing of management proceeds of small-scale fisheries can be realised 

when such objectives are balanced with revenue generation and maximising the yields from the 

fishery. However, this can only be achieved when the longevity of the resource base is ensured by 

achieving the sustainability objectives of the fish stocks. According to Berkes (2003) social and 

ecological costs of maximization are usually ignored by the conventional objective of maximizing 

fisheries economic returns and biological yields. The fishery objectives should therefore be viewed 

in a broader sense that recognises that the integrity of the ecosystems that support the fishery 

production must be maintained within the context of the fishing community and other stakeholders 

who are responsible for its management.  

 

2.12  Criteria for performance evaluation 

This study considers co-management as an intervention approach towards the challenges of 

fisheries management that emanated from the then command-control management approach to 

fisheries management. According to Chianca (2008), the five most common development 

interventions that include “relevance, effectiveness, efficiency, impact and sustainability” adopted 
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by OECD/DAC have been in use since 1991. Beck (2006) defines the above criteria as follows: 

Relevance is the degree to which the objectives and design of an intervention responds to the plight 

of the target stakeholders i.e. the beneficiary individuals, groups or organizations; policies, 

institutional/partner needs; country and global needs, depending on the scale of assessment. It also 

includes the assessment of validity of the intervention, consistency of the intervention with the 

overall goal, activities, outputs, effects and impacts even with the changing circumstances.  

 

Effectiveness is the extent of achievement or expectation of achievement of the objectives of the 

intervention. It also includes to the results and the different results as perceived by various groups; 

how the achievement or non-achievement of objectives was influenced by various factors. 

Efficiency is the measure of outputs, both qualitative and quantitative, in relation to the inputs. 

The term signifies that the programme under evaluation uses the limited resources to attain the 

desired objectives. Overall, it considers cost efficiency, timely achievement of objectives and 

efficient implementation in relation to the available alternatives.  

 

Impact is the direct and indirect, negative and positive changes, unintended and intended changes 

produced by an intervention including the main effects and impacts resulting from the 

environmental, economic, social and related development indicators. Impact considers questions 

related to the program or project result, the differences made to the beneficiaries or stakeholders 

and the number of people affected by the programme. Sustainability is the measure of the 

likelihood of the activity and programme associated benefits to continue even with the withdrawal 

of funding support. For this to happen, programmes and projects need to be financially and 

environmentally sustainable. Sustainability considers questions related to the extent the activity or 

programme would continue when external funding ceases and the main factors that contributes to 

either achievement or non-achievement of the project or programme. 

 

Besides, Beck (2006) outlines additional criteria that are useful for evaluation of humanitarian 

action. These include connectedness, coherence, coverage and adoptive capacity. The above 

criteria capture important evaluation components and are applicable to an ample range of aid 

interventions (Chianca, 2008). However, for this study, I used the Allison and Badjeck (2004) 
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efficiency-equity-sustainability framework that form the three dimensions of success factors for 

evaluation of policy approaches like fisheries co-management.   

 

2.13  Conceptual framework 

Conceptual framework shows the relationship or consequential influence of independent variables 

on the dependent variable. The performance of BMUs for fisheries co-management (dependent 

variable) is anchored on the equity-efficiency-sustainability framework (Allison & Badjeck, 2004; 

Carlos & Pomeroy, 1996). The components of evaluation using the framework are drawn from the 

objectives and mandate of BMUs as envisioned in the Fisheries Management and Development 

Act (GoK, 2016b). The evaluation framework according to Allison and Badjeck (2004) helps to 

answer a set of fisheries co-management questions on equity, efficiency and sustainability, which 

double as the desired outcome of the conceptual framework. The levels of performance of the 

BMUs are dependent on the three key independent variables of this study; contribution of fisheries 

co-management stakeholders, BMU success factors for co-management of fisheries and the socio-

economic effects of co-management of fisheries to communities. These factors are influenced 

indirectly by the intervening variables such as property rights, watershed management, political 

influence and policy (Figure 2.1).  

 

Figure 2.1: Conceptual framework  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1  Description of the study area 

3.1.1  Location and size 

Lake Turkana, formerly known as Lake Rudolf, is located at the north of the eastern Rift Valley, 

stretching from 35°50' to 36°40' E and 2°27' to 4°40'N (KMFRI/LTRP, 2007), with its northern 

most tip extending into Ethiopia (Figure 2). It is the world's largest desert lake, and by volume, it 

is the fourth-largest Lake in Africa, measuring 250 km long, 15–30 km wide (UNEP, 2013), and 

7560km2, a volume that is almost twice that of Kenya's sector of Lake Victoria. Lake Turkana is 

the deepest water mass in Kenya with a mean depth of 35 m and a maximum depth of 125 m and 

is situated at an altitude of 375 m above sea level (UNEP, 2013; Hopson, 1982). Among the most 

northerly of the Rift Valley lakes, Lake Turkana is the largest saline lake, with its watershed 

extending into Kenya, Ethiopia, Uganda, and South Sudan (UNEP, 2013). The Lake is considered 

the cradle of mankind since it is believed that Lake Turkana is where human life is expected to 

have begun (Amin, 1983) and was declared a UNESCO World Heritage site in 1997. 

 

3.1.2  Climate 

The prevailing temperature of the lake basin is 30°C and receives about 100-300 mm of rainfall 

annually; however, the annual rainfall over the Lake can be as low as 200mm/year (UNEP, 2013). 

The lake water is usually well mixed with oxygen and temperature regimes showing little or no 

stratification owing to the prevailing south-easterly winds, which create a surface current of about 

79 cm/s net wind velocity in the north-west direction, and is compensated by an opposite deep 

water return current, which in turn creates 'upwelling' conditions on the eastern shore (Hopson 

1982). The water of the Lake is alkaline (pH = 9.2) and has moderate salinity (total dissolved solids 

(TDS) = 2500 mg/L) (Campbell et al., 2003). The Lake receives 90% of its water from the Omo 

River from Ethiopia and seasonally from Turkwell and Kerio Rivers in Kenya. The annual water 

surface temperature ranges between 27.2-29.4°C and bottom temperatures from 25.4-26.4°C. The 

air temperature ranges between 19.2-39.9°C. Oxygen concentrations usually range from 5.0-6.5 

mg/l at 80 m depth compared to 6.8-8.4mglL at the surface. However, a survey conducted in 

March-May by Kallqvist et al. (1988) showed oxygen concentrations of less than two mg/l below 

50 m depth and seasonal thermoclines. The climate is scorching, arid, and very windy. October to 
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January are the warmest and driest, while July and August are the coolest. The area is subject to 

unpredictable and frequent strong south-easterly and southerly winds. 

 

3.1.3  Hydrology and drainage 

Lake Turkana receives more than 80% of its inflow water from River Omo in Ethiopia (Cerling, 

1986), but the inflows from the Omo River are perennial and flow nearly 1,000 km from north to 

south before ending in Lake Turkana (UNEP, 2013). It creates a swampy delta where it enters the 

Lake at its northern end. The eastern shores of the Lake consist of a few sheltered bays with rugged 

and rocky topography. The western shores consist of exposed sandy beaches where the two 

seasonal southern tributaries, Turkwel and Kerio Rivers, drain into the Lake. Lake Turkana has 

minor seepage with no surface outlet; hence the Lake is considered a closed or an endorheic lake, 

but evaporation dominates the Lake's outflow. According to Velpuri and Senay (2012), the annual 

water loss through evaporation is estimated at around 2.4m. Seasonal water level fluctuations of 

between 3m to 4m usually characterize Lake Turkana. The Lake also experiences an annual lake 

level amplitude fluctuation of 1m to 1.5m and long-term changes exceeding those of any other 

lake of natural origin (Butzer, 1971).  

 

3.1.4  Biodiversity 

Lake Turkana's fauna is quite diverse. The Lake has approximately 60 fish species; seven are 

endemic (UNEP-WCMC, 2011). The fishes support the world's largest remaining population of 

Nile crocodiles (Crocodylus niloticus), approx. Fourteen thousand of them breed on the Central 

Island (KWS, 2001). The Lake also hosts Turkana mud turtle (Pelusios broadly) that is endemic 

to the Lake. The Lake and its environs are a critical flyway for birds and support over 350 native 

and migratory bird species and are recognised by BirdLife International as an IBA. Examples of 

common birds include wood sandpiper (Tringa glareola), little stint (Calidris minuta), and common 

sandpiper (Actitis hypoleucos). Others are African skimmer (Rhyncops flavirostris), Heuglin's 

bustard (Neotis heuglinii), white-breasted cormorant (Phalacrocorax lucidus), and greater 

flamingo (Phoenicopterus roseus) (BirdLife International, 2020).  

 

The planktons in the Lake provide the food base for the fish and birds (BirdLife International, 

2020). The Lake is characterised by massess of phytoplanktons, including cyanobacteria such as 



76 

Microcystis aeruginosa and micro-algae such as Botryococcus braunii. Others include 

Sphaerocystis schroeteri, Anabaenopsis arnoldii, Oocystis gigas and Planctonema lauterbornii. 

Zooplanktons such as protozoans, copepods, and cladocerans are also present. The beds of 

waterweed Potamogeton dominate the sheltered muddy bays which are crucial for fish spawning 

(BirdLife International, 2020). The mammal species include olive baboon, wild dog, lion, caracal, 

cheetah, striped hyena, reticulated giraffe, warthog and hippopotamus. Others are plains and 

Grevy’s zebra, greater and lesser kudu, topi, gerenuk, dik dik, lelwel hartebeest and Grant’s gazelle 

(UNEP, 2013). 

 

3.1.5  Human population and economic activities 

Human population living in and around the Lake is approximately 300,000 composed of six tribal 

groups. The area has a very low human population density at 1-3 persons/km2 (ILEC, 2013). The 

main economic activities are pastoralism and fishing, however, since many inhabitants have lost 

their livestock due to drought impacts, fishing is an important activity to support local livelihoods. 

The Lake's catchment area is approx. 130,860 km2. The land is characterised by pasture (47.5%) 

and herbs (45%) dominance while woody plants and crop fields cover account for 5% and 2.4% 

respectively (ILEC, 2013). Poverty rates are high among local people and violent conflicts are 

fairly common between the communities across the Kenyan border with those in South Sudan and 

Ethiopia over the diminishing resources (Hathaway, 2010). The number of livestock owned and 

ownership of boats and fishing gears culturally signifies wealth. This is despite the fact that the 

fishery is less developed and fishing is mostly practiced with the aid of simple nets and lines set 

from plank boats or rafts and beach seines (Gownaris et al., 2016; Kolding, 1989).  
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Figure 3.1: Geographical location of Lake Turkana (Source: M. Ogoma) 
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3.2  Research design  

Descriptive research design was adopted for the study. Under this design, a cross-sectional survey 

study was used to collect data from a selected sample that represented the entire BMU population 

at a specific point in time. A cross-sectional study was used because it would result in an unbiased 

representation of populations of interest, used standardized measurements since the same 

information was collected from different respondents while the collected primary survey data 

would complement already existing secondary data (Owens, 2002). The design was appropriate 

for this study because it easily compared different population groups and many variables within a 

single point in time. The subject of interest was fisheries co-management. The study assumed that 

all the respondents had information or experience on BMU operations, performance and the local 

impacts of fisheries co-management.  

 

3.3  Sampling and data collection methods 

Eight BMUs representing 35% of total BMUs in Lake Turkana (Turkana County section of the 

Lake) were selected using purposive sampling based on the judgment of the researcher while 

maximizing the aspects of geographical distribution of the BMUs, accessibility and security, 

duration of existence of the BMUs and advice from the SDF&BE in Turkana County. Purposive 

sampling is less time consuming and cost-effective method so it was applicable for Lake Turkana 

due to the limited studies conducted, remoteness and security dynamics of the area. The researcher 

subdivided Lake Turkana into three sections (south, central and north). Based on the distribution 

of the BMUs, two BMUs (Eliye and Kerio) were chosen in the south, three BMUs (Natirae, 

Impressa and Nariemet) in the central and three BMUs (Lomekwi, Lowarangak and Todonyang) 

in the north Lake Turkana. The study BMUs was selected on the basis of having been operational 

for at least five years, a sufficient period for the BMUs to have generated evaluations of fisheries 

co-management implementation and outcomes. Mixed methods including qualitative and 

quantitative data, and observations were used within each study BMU to allow triangulation and 

verification of results.  
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3.3.1  Socio-economic survey 

Data on socio-economics were collected by administering face to face questionnaires. In order to 

attain 95% confidence levels of 5% maximum error of the estimate, sample size was determined. 

Sample size allocated to each BMU was calculated using the Cochran formula (Cochran, 1977). 

n0=z2p(1-p)/e2  ……………………………………………………………1 

Where;  

n0= required sample size,  

Z= Z score, the standard normal deviate at the required confidence level. In this study, 

Z=1.96 at 95% confidence level  

p=Standard Deviation,  

e= Margin of error. 

 

The confidence level of 95% was used with Z score of 1.96 and 5% margin of error. Assuming 

that at least 90% of the respondents were aware of BMUs and their operations, hence, 

n0=3.8416*0.9(0.1)/0.0025 = 138 sample size recommendation.  Since the population of BMU 

membership was small, the Cochran formula was modified following Bartlett et al. (2001) as 

follows: n=n0/(1+n0-1)/N, where n0 is Cochran's sample size recommendation, N is the population 

size, and n is the sample size adjusted. The final sample size allocated to each BMU was calculated 

using the modified formula (Table 1).  

Table 3.1: Sample sizes allocated for study BMUs  

BMU Men Women Total Sample size 

Natirae 154 48 202 82 

Impressa 128 106 234 87 

Nariemet 69 33 102 59 

Lomekwi 85 59 144 71 

Eliye 164 62 226 86 

Kerio 446 223 669 115 

Todonyang 160 252 412 103 

Lowerangak 107 149 256 90 

Total 1312 933 2245 693 
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The respondents for questionnaire administration were selected using systematic sampling. 

Sample interval was calculated by dividing the total BMU members population (n=2245) by the 

sample size (n=693) i.e. 2245/693=3.24, subsequently giving an interval of 4 (i.e. next whole 

number chosen). Hence the researcher selected every fourth registered BMU member as the 

respondent. The list of BMU members, including fishers, boat owners, fish traders and processors 

were obtained from the respective BMU offices. The starting point for the systematic sampling 

was first randomised before maintaining the constant interval of 4. The researcher used an A4 size 

paper, subdivided it into four equal quarters and marked each quarter with numbers 1, 2, 3 and 4. 

A coin was dropped on top of the paper and the number where the coin landed was picked as the 

randomised number. Consequently, the BMU member who was number two on the BMUs list was 

chosen as the starting point for questionnaire administration. This process was followed for each 

study BMU. 

 

Closed/structured and open-ended/semi-structured questionnaires were used to collect data from 

male and female BMU members aged 18 years and above. Data were solicited by questions asked 

in the following broad categories: demographic characteristics and general respondents socio-

economic background, BMU stakeholders and their involvement in co-management, institutional 

competence or capacity of BMUs, enforcement of fisheries laws and BMU regulations and 

compliance with rules, BMU effectiveness in implementation of co-management arrangements, 

and socioeconomic status of fishers (Appendix 1). To gain insights into collaborative 

implementation of fisheries policy and BMU co-management arrangements such as fishing 

locations, internal conflicts, representation in BMU structures, local knowledge, power dynamics, 

members' and stakeholders' participation, semi-structured or open-ended questions were used.  

 

3.3.2  Focus group discussion 

Focus group discussion (FGD) was used to help in understanding in detail the social issues from 

groups of individuals chosen purposively following the protocols recommended by Ochieng et al. 

(2018). Six to ten participants were recruited in each of the eight study BMUs. The FGD 

participants were selected on the basis that they had not participated as respondents in the 

questionnaires, were 18 years and above and they were men or women with experience or currently 

engaged in fisheries (fishing, fish trading, boat making or repairing, boat ownership etc.) or related 
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activities in the specific beach or BMU of interest. The researcher facilitated the FGD sessions in 

a flexible manner and made key observations. The researcher and two research assistants were 

deployed. The researcher facilitated the discussions and probed the participants on topical issues 

of interest to the research; one research assistant took notes while the other research assistant 

interpreted the Turkana language to English and vice versa.  

 

Eight FGDs, one in each study BMU were conducted. Each FGD lasted approximately one hour. 

The FGD meetings started by seeking random self-introductions, setting ground rules, seeking 

consent from participants and maintaining confidentiality. The discussion sessions were conducted 

by probing, making observations especially on non-verbal actions, pausing and reflecting on the 

responses where necessary. The participants were asked a set of three questions. These included 

describing the most significant changes in Lake Turkana since the establishment of BMUs and co-

management. Other discussion questions included the changes that should take place in the Lake 

and the Lake's management in order to realize a healthy fishery; and a description of the three most 

important problems facing the BMUs in undertaking their obligations in the Lake. The questions 

were tracked to follow up on the discussion themes. The participants were appreciated for their 

time and participation by thanking them at the end of the FGDs.  

 

The FGDs were performed to supplement the data collected by the questionnaires. The main 

purpose of the FGD process was to capture general information and knowledge which is shared 

among community members as opposed to expert knowledge or information in custody of 

individuals (Morgan & Krueger, 1993). The FGD process involves discussions among participants 

who share definite characteristics including occupation, ethnicity, age, social standing, and gender. 

These traits tend to complement each other and allow the FGD participants to interrogate the 

accuracy of the information shared by their fellow participants (Ngwenya et al., 2012). 

3.3.3  Key informant interviews and observations 

Key informant interviews (KII) were used to collect more data and follow up data from key 

informants. The key informants were identified on the assumption that they were conversant with 

the management of fisheries and their operations within the Lake and that they had not participated 

in the FGDs and questionnaire responses. The study targeted local leaders and fisheries officers 

for the KII. A set of open-ended questions were used to guide the researcher while conducting the 
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informal interviews. These included the number of years the respondent had lived or worked in 

the area; the actions the respective BMU had taken/initiated to manage the fishery; the types of 

development programs and projects that the respective BMU had initiated and the achievements 

the BMUs had made towards fishery development and community livelihoods since its formation. 

Other informal questions were asked in relation to the factors that affect co-management 

implementation in the BMU, crucial changes in the Lake since having BMUs and co-management, 

and opinion on how the BMU's performance could be improved taking into consideration the 

current management scenarios. Field observations were also made in the study beaches while 

secondary information from unpublished reports and documents, and published literature sources 

were obtained and reviewed to supplement the primary data. 

 

3.4  Pretesting of data tools 

Pre-testing of questionnaires was done three weeks prior to actual data collection in Lake Baringo. 

A total of 30 respondents were randomly selected by interviewing 15 people each on day one and 

two. In total, 5 (4 males, 1 female) were BMU executive, 15 (8 male fishermen, 2 boat repairers, 

5 female fish traders) were BMU members, 5 male boat owners and 2 (1 male and 1 female) 

fisheries officers and 3 (2 males, 1 female) fish dealers were interviewed during questionnaire 

testing. It was appropriate to pre-test the questionnaires in Lake Baringo because the Lake is 

located in Kenya's Rift Valley basin same as Lake Turkana and it would not be studied during 

actual data collection. Sample questions were selected and administered upon which Cronbach's 

(coefficient) alpha (α) was used to measure reliability or internal consistency of the tools using the 

following formula: 

  ……………………………………………………………..2 

Where; N = the number of items, c = average covariance between item-pairs, v = average variance.  

 

The reliability of the items was based on the estimates of variability among the responses to the 

items. The alpha values that were equal and/or more than 0.7 were considered significant (Tavakol 

& Dennick, 2011). Following the questionnaires pretesting results, the questions were revised for 

logical flow and clarity.  
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3.5  Ethical considerations 

Egerton University Graduate School authorized the study. Permission to conduct the research was 

sought by acquiring the NACOSTI permit (Appendix 5). Three interviewers were trained on 

interviewing skills and how to handle data collection at the community level. Confidentiality was 

maintained with the collected data and the data and other information collected were used only for 

purposes of this research.  All interviewees were treated with dignity, personal data were treated 

as anonymous while all data collected from individuals, groups, and institutions were 

acknowledged accordingly. 

 

3.6  Data analysis 

Table 3.2 gives the summary of data collected and analysis methods used. Each filled questionnaire 

was checked for completeness and where necessary immediate follow-ups were made on responses 

that were doubtful or those with wide information gaps. The quantitative data from questionnaires 

were entered into MS Excel spread-sheet. Different responses per question were listed and ranked 

based on the number of individual responses. The responses that were mentioned the most were 

ranked first, while those with the least mention were ranked last. The responses were summarised 

using descriptive statistics, namely percentages and frequency distributions. The qualitative data 

from open-ended interview questions were sorted through and areas where the respondents agreed 

and disagreed identified. Inferences were made on the emerging themes that showed knowledge 

clusters and patterns. The initial qualitative analysis was crucial for an in-depth and detailed 

understanding of the respective situation and helped to explain the trends observed in the data.    

 

For ease of analysis, the study categorised stakeholders into three major groups based on their 

level of engagement in fisheries activities:  County government, national government and donors. 

County government included the county government departments directly or indirectly involved 

with fisheries activities. National government stakeholders were those organisations and 

institutions directly or indirectly responsible for policy formulation and enforcement in relation to 

fisheries development. Donors were mainly composed of non-governmental organisations (NGOs) 

responsible for mobilizing resources for BMU activities and monitoring the management 

responsibilities of both the government and other co-management stakeholders but are not directly 
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involved in fisheries activities at the local scale. The BMU membership was composed of fishers 

and their leaders who were the main respondents of this study. 

 

Table 3.2: Summary of data collected and analysis methods 

Objective  Statistical methods employed Data output 

To assess the 

contribution of 

stakeholders in inland 

fisheries co-

management 

 Descriptive statistics e.g. 

percent distributions and 

frequencies 

 Chi-square analysis 

 

Frequency distribution 

tables, percentages, bar 

graphs 

To evaluate the 

effectiveness of BMUs 

implementing fisheries 

co-management 

 Descriptive statistics e.g. 

percent distributions and 

frequencies 

 Likert scale 

 Multinomial regression 

 Ordinal logistic regression 

 

Bar graphs, pie charts, 

frequency distribution 

tables, percentages, 

regression tables, Logit 

To assess the impact of 

fisheries co-

management on fishing 

communities  

 Likert scale, descriptive 

statistics such as frequencies 

and percent distributions  

Frequency distribution 

tables, percentages, bar 

graphs 

 

The FGD notes were reviewed and all responses listed. The topical questions were used as the 

FGD themes. Key ideas in the responses were coded based on the themes. The study used 

deductive codes following the recommendations of Gale et al. (2013) hence the codes were 

developed before data collection based on the FGD study questions. Important quotes were listed 

and highlighted in each thematic area. Where necessary the responses were either ranked or 

decided upon by consensus. The responses were organised and categorised in MS Excel spread-

sheet by the question categories. Each comment was copied into appropriate category and a column 

on responses per group created. The data were then summarized and interpreted following a series 
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of guiding principles, including the main ideas that emerged from the FGDs, participant quotes, 

the most common responses, and the differences in response among participant sub-groups. 

 

The respondents' attitudes towards a set of selected questions was tested using a Five-point Likert 

Scale. The set of questions included the following: BMU members have adequate understanding 

of BMU laws and regulations; fish production has increased in the last 10 years; BMU executive 

adequately enforce their powers on offenders; there is increase in household income in the last 10 

years; there is increase in income from fishery activities in the last 10 years. Sentiment levels were 

assigned the numerical values as follows: Strongly Disagree (1) Disagree (2), Neutral (3), Agree 

(4) and Strongly Agree (5). The numerical value for each sentiment level was multiplied by the 

frequency or total number of responses for each sentiment level. The total (sentiment 

level*numerical value) were subdivided by the total responses/frequencies. The overall sentiment 

level for each Likert Scale question was determined by the whole number of the resultant average 

(no rounding off). Means and standard deviation were calculated from the Likert Scale response 

frequencies (Othman et al., 2011) in MS Excel. 

 

BMU effectiveness was determined by creating indices on percentages of responses. Three 

questions were each asked to represent variables on equity, efficiency and sustainability upon 

which percentages were calculated from the frequency of responses. The selected questions that 

were asked and answered based on the personal opinion of the respondents included the following: 

(1) Efficiency: Has fish production in the Lake increased in the last 10 years? Has there been an 

increase in household income, including income from fisheries, in the last 10 years? Are the 

equipment within the possession of the respective BMU adequate, used for intended purpose and 

well maintained? (2) Equity: Is the participation of men and women in the BMU activities, 

including representation in BMU executive equitable? Is there equal access to information among 

all BMU members? Are the proceeds from the BMU income fairly distributed among members 

and the executive? (3) Sustainability: Does the BMU executive adequately enforce their powers 

on offenders? Are the BMU members and the executive effectively trained? Do BMU members 

have an adequate understanding of the BMU laws and regulations? 

 



86 

For each set of the above questions, the average percentage of responses was calculated within the 

scale of 100%. Since three broad variables (equity, efficiency and sustainability) were assessed, 

index 1 represented scores of between 0%-33%, index 2 (34%-67%) and index 3 (68%-100%). 

For equity, index 1 would mean inequitable, 2 (moderate) and 3 (equitable); Efficiency 1 - 

inefficient, 2 - moderate efficiency and 3 - efficient; and Sustainability 1 (unsustainable), 2 

(moderate sustainability), and 3 (sustainable). The overall effectiveness was determined by 

averaging the % responses from the three variables using the overall percentage indices detailed 

above. Data on the level of stakeholders' involvement in BMU activities, methods used by BMUs 

to disseminate information, and the strategies used by BMUs to ensure stakeholders participation 

were subjected to chi-square test in R statistical software. The use of chi-square test was important 

because it permits the testing of formal hypothesis about frequencies (Luomba, 2013).  

 

Multinomial logistic regression was used to assess how the predictor variables affect the response 

variables. The independent variables included age, experience, education level, marital status and 

gender. Age and experience were measured at the ratio level while education level, marital status 

and gender were measured at the nominal level. The dependent variables included source of 

funding, type of training and training gaps. Results were presented in tables with the coefficient 

and z-statistics outlined. A p-value of <0.05 was used to determine the significance of the tests. 

Ordinal logistic regression was used to analyse categorical variables with natural ordering with 3 

or more possible levels. To test the understanding of BMU rules and regulations among BMU 

members, age and experience of respondents were used with Logit being the link function. The 

variable was tested against five response values including strongly disagree, disagree, neutral, 

agree and strongly agree. 
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CHAPTER FOUR 

RESULTS 

4.1  Demographic characteristics of respondents 

Table 4.1 indicates the demographic characteristics of respondents in Lake Turkana in frequencies 

and percentages.  

Table 4.1: Respondents’ demographic characteristics segregated by gender 

Characteristic  Frequency Men (%) Women (%) Total (%) 

Age (years)     

18-29 94 10 4 14 

30-39 329 30 17 47 

40-49 170 16 9 25 

50-59 72 6 3 10 

60 and above 28 3 1 4 

Level of education      

No Education 152 8 14 22 

Primary 450 52 13 65 

Secondary 55 8 0 8 

Tertiary 36 6 0 5 

Experience (years)     

  1 - 4 80 6 5 11 

  5 - 9 160 16 5 24 

  10 - 14 385 46 9 55 

15-19 42 5 1 6 

20 and above 24 3 1 4 

Marital status     

Single 28 4 0 4 

Married 312 23 22 45 

Divorced/Widowed 353 19 32 51 

Membership to other social organizations apart from BMU 

None 21 3 0 3 

 1 - 2 177 19 6 25 

 3 - 4 387 9 44 56 

  5 - 6 66 0 10 10 

7 and above 42 0 6 6 
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Most respondents (47%) were aged between 30-39 years while those aged 60 years and above 

(4%) were the least dominant. Majority of respondents (51%) were divorced compared to 4% who 

were single. Households with five to nine individuals (78%) were the most common but those with 

one to four individuals formed 7%. Majority (65%) of respondents had no formal education while 

only 8% had received secondary schooling. Respondents with 10-14 years’ experience in fisheries 

activities formed the majority (56%) while those with 15 years’ experience and above accounted 

for 8%. Apart from BMU, most women (56%) were members to three or four social organizations 

while most men (19%) belonged to one or two social organizations.  

 

4.2  Involvement of stakeholders in fisheries co-management 

4.2.1  Identification of stakeholders 

A total of 13 stakeholders were identified by the respondents.  Although there could be some 

overlaps across stakeholder associations and specific BMUs, they were categorised based on their 

level or areas of operation in relation to fisheries management. These included Chiefs, BMU 

members such as fishermen, fish traders, boat owners and boat repairers who operate at the local 

scale. Stakeholders who operate at the county level included SDF&BE, Constituency Development 

Fund (CDF), and County government departments such as tourism, health and agriculture. Others 

included those associated with the lake’s resources at the national level such as KWS, KMFRI, 

Kenya Meteorological Department (KMD), financial institutions, non-governmental organisations 

(NGOs) and academic institutions like Universities.  

 

4.2.2  Levels of stakeholders’ participation in co-management activities 

Out of the total 693 respondents, 42% reported highest participation in BMU activities by donors 

followed by national government at 35% and county government at 23%.   However, the 

participation was not uniform across the study BMUs. County government was perceived to have 

highest participation in Kerio and Eliye, national government in Todonyang and Kerio while 

donors showed higher participation in Kerio and Nariemet (Table 4.2). Chi-square analysis 

indicated that there was significant statistical variation on stakeholder participation levels (x2 = 

74.09, df = 14, p<0.05). However, stakeholders were associated with certain activities in support 

of BMUs. Training was the most commonly supported activity by various stakeholder groups 

while conflict resolution was the least supported. Donors (66%) gave the greatest support for co-
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management and BMU activities followed by county government (20%) and national government 

(14%). 

 

Table 4.2: Frequency distribution of opinion on participation of stakeholder groups  

Stakeholder 

group 

Nati-

rae 

Impre-

ssa 

Narie-

met 

Lome-

kwi Eliye Kerio 

Todo- 

nyang 

Lowa- 

rangak Total  

County 

Government 28 13 8 12 13 13 12 11 110 

National 

Government 30 42 10 32 28 25 42 16 225 

Donors 24 32 41 27 45 77 49 63 358 

 

There was variation on the level of support for each activity by the stakeholders (Table 4.3). 

Training was the most commonly supported activity followed by provision of equipment for BMU 

use. National government mainly supported training and provided equipment and security. County 

government mainly supported equipment provision, marketing and training. However, donors 

mainly supported training and provision of equipment. 

 

Table 4.3: Frequency and percentage distribution of opinion on the types of activities supported 

by three stakeholder groups 

Type of activity 

National 

Government 

County 

Government Donors Percent  

Training 31 24 297 51 

Equipment 24 61 141 33 

Conflicts 5 13 6 3 

Marketing 14 36 14 9 

Security 18 6 6 4 

 

In focus group discussions, the respondents mentioned KWS, KMFRI and Universities as 

stakeholders whose involvement in BMU and co-management activities was inadequate. Although 

the presence of KWS was recognised by most respondents (57%) their action on reducing 
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fishermen-wildlife conflicts was minimal (37%) with slow response to human-wildlife conflicts 

including crocodile attacks (78%) and compensation to wildlife injuries and casualties (91%). 

Many respondents (65%) indicated that KMFRI does not work closely with the BMUs while 83% 

of those interviewed indicated that the academia have not worked with them except University of 

Nairobi (17%).  

 

4.2.3  Strategies used by BMUs to ensure stakeholder participation and information 

flow 

Three methods were mainly used across all the BMUs to ensure stakeholder participation. These 

included accepting stakeholder opinions/ideas, invitation to BMU meetings and allocation of roles 

to stakeholders (Table 4.4). The most common strategy used by BMUs to ensure stakeholders’ 

participation was accepting the ideas/opinions of stakeholders while the least preferred strategy 

was allocating roles to stakeholders. 

 

Table 4.4: Respondents’ opinion on the strategies used to ensure stakeholders’ participation  

Method  Frequency Percent 

Allocating roles to stakeholders 131 19 

Inviting stakeholders to BMU meetings 185 27 

Accepting ideas/opinions of stakeholders 377 54 

 

The strategies used by BMUs to ensure stakeholder participation was statistically significant 

(x2=106.67, df=28, p<0.05) and varied across the BMUs. All study BMUs reported high scores in 

accepting stakeholder ideas/opinions, and low scores in allocating roles to stakeholders except 

Kerio and Lowarangak BMUs (Figure 4.1).       

 

However, during FGD meetings, the respondents disclosed that not all stakeholders were informed 

of or invited to BMU meetings but it depends on the existence of an on-going project or on the 

agenda to be discussed. For example, donors would be invited during the start of project activities 

while meetings with agendas meant to discuss financial matters were attended by many BMU 

members.  

 



91 

 

Figure 4.1: Methods used by BMUs of Lake Turkana to ensure stakeholders participation 

 

BMUs used three methods to disseminate information among members. These included letters 

written by the BMU secretary, announcement in public forums and use of electronic devices 

(Table 4.5). The strategies used by BMUs to ensure stakeholder participation was statistically 

significant (x2 = 106.44, df = 14, p<0.05). The most preferred method of dissemination of 

information was writing and distribution of letters by the BMU secretary while the least common 

methos was use of electronic media.  

 

Table 4.5: Summary of opinion on the information dissemination methods used by BMUs 

Method of information dissemination Frequency Percent 

Dissemination through BMU secretary (letters) 297 43 

Public announcement (public forums e.g. baraza, local 

markets, churches etc.) 249 36 

Electronic media e.g. phone calls, sms etc. 147 21 
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4.3  Effectiveness of beach management units in implementing fisheries co-

management 

4.3.1  Resource mobilization 

The BMUs were mainly dependent on two sources of funds, namely internally generated revenue 

and external support. Revenue was internally generated from fines, registration of BMU members, 

daily landing fees and businesses such as fish storage fees and ecotourism (Table 4.6). Overall, 

membership registration fee (41%) was the most dominant source of internally generated revenue 

while BMU businesses contributed the least (17%). Among individual BMUs, membership 

registration was the leading source of revenue at Lowarangak and Kerio while daily landing fees 

was highest in Natirae and Impressa. 

 

Table 4.6: Sources of internally generated revenue by BMUs 

Revenue 

source 

Nati-

rae 

Impre-

ssa 

Nari-

emet 

Lome-

kwi Eliye Kerio 

Todo-

nyang 

Lowa-

rangak Total 

Fines 20 13 9 36 15 12 10 11 126 

Membership 15 29 15 12 27 69 56 58 281 

Landing fees 37 36 8 16 13 22 29 10 171 

Business  10 9 27 7 31 12 8 11 115 

 

Levies from fines charged on offenders were mainly generated at Lomekwi and Natirae while 

income from BMU business was common in Nariemet and Eliye. Most of revenue generated by 

BMUs was used to purchase fishing gears (47%) while 18% supported welfare activities. However, 

a significant portion of collected revenue (35%) was shared among BMU officials and members. 

External sources of funding included donor support, well-wishers, county and national 

governments but individual BMUs reported variation in respondents’ opinion on the contribution 

of the three stakeholder groups (Figure 4.2).  
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Figure 4.2: Financial contribution of stakeholders to BMUs 

 

Donor funding (45%) contributed the greatest source of funding followed by the national 

government (21%), county government (19%) while well-wishers (15%) mainly from donations 

by politicians contributed the least. When two sources of funding (National government and Well-

wishers) were used as the dependent variables in multinomial regression, Age entered the 

regression with a significantly negative coefficient (-0.06985062 and p <0.05, -0.20134293 and p 

<0.05 respectively) (Table 4.7). These results indicate an inverse relationship between these two 

variables and age. However, the coefficient for well-wishers was much lower as compared to 

national, implying that members of a younger age perceived well-wishers as the major source of 

funding for the BMUs as compared to national.  

 

When Donors and National government were used as the dependent variables, Experience 

produced results with a significantly negative and positive coefficient (-0.06501152 and p <0.05, 

0.32765755 and p <0.05 respectively). These results indicate an inverse relationship between 

experience and donors and positive one between experience and national. This implies that 

members with more experience in fishing perceived the national government as the major source 

of funding for the BMUs while members with less experience perceived donors as the major source 

of funding for the BMUs.  
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Table 4.7: Regression results for source of funding among the BMUs           

Variable Donors National Well-wishers 

Intercept 10.54818 -24.36856 13.16366 

z-statistic 7.961474 -16.430984 8.863795 

p-value 1.776357e-15 0.000000e+00 0.000000e+00 

Age -0.14757516 -0.06985062   -0.20134293 

z-statistic -6.284190 -2.669578   -7.721827 

p-value 3.295682e-10 7.594664e-03 1.154632e-14 

Experience -0.06501152  0.32765755   -0.02688445  

z-statistic -2.0040381         4.1411840 -0.6762386         

p-value 4.506597e-02 3.455177e-05   4.988892e-01          

 

4.3.2  Trainings  

The types of trainings received and training areas recommended by respondents were characterised 

in relation to demographic factors (Table 4.8). Majority of members (66%) were not trained while 

34% reported to have received trainings on fish handling (49%), BMU laws and regulations (28%) 

and micro-credit (23%). Five areas of training gaps were reported by respondents. These included 

trainings on fisheries data collection (26%), conflicts resolution (24%) and lake patrols, monitoring 

and surveillance (23%). Other training gaps included fisheries and BMU rules and regulations 

(16%) and financial management (11%). 
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Table 4.8: Types of trainings and training gaps as perceived by respondents in relation to 

demographic characteristics 

Demographic 

factors 

Type of training received Proposed training areas 

Fish 

handling 

Micro-

credit 

Fisheries 

laws 

BMU 

laws MCS 

Data 

collection 

Financial 

management Conflicts 

Age 

18-29 32 49 19 9 6 45 26 8 

30-39 73 57 64 32 81 17 143 56 

40-49 128 31 41 13 68 9 34 46 

50-59 82 18 36 24 6 0 3 39 

60+ 25 6 32 11 0 0 0 17 

Gender 

Men 35 23 366 41 193 21 11 158 

Women 141 91 37 59 0 23 187 0 

Education 

None 104 13 35 6 88 0 11 47 

Primary 248 49 153 48 139 12 30 221 

Secondary 8 31 16 19 0 21 15 0 

Tertiary 6 20 10 17 0 11 8 0 

Experience 

 1-4 11 44 25 27 0 22 31 0 

 5-9 33 41 86 86 18 16 28 12 

 10-14 217 115 53 165 74 51 57 38 

15-19 10 9 23 7 15 0 0 20 

20 and above 4 8 12 2 8 0 0 14 

Marital status 

Single 6 7 15 2 5 14 3 4 

Married 235 30 47 43 26 6 221 16 

Divorced/ 

widowed 138 202 13 12 0 0 303 38 

 

When two training gaps (financial management and patrols) were used as the dependent variables 

for multinomial regression, Age entered showed a significantly negative coefficient (-0.4210597 

and p <0.05, -0.2221103 and p <0.05 respectively) (Table 4.9). These results indicate an inverse 

relationship between these two variables (financial management and patrols) and age. However, 
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the coefficient for financial management is much lower as compared to patrols, implying that 

members of a younger age perceive finance as the major training gap for the BMUs as compared 

to patrols while older members perceive patrols as the main training gap.  

 

When patrols and conflict were used as the dependent variable in the multinomial regression, 

Experience produced results with significantly positive coefficients (1.477483   and p <0.05, 

1.170527 and p<0.05 respectively). These results indicate a direct relationship between experience 

and both patrols and conflict. However, the coefficient for patrols is much larger as compared to 

conflicts, implying that members with more experience perceive patrols as the major training gap 

for the BMUs as compared to conflict. 

Table 4.9: Regression results for training gaps among BMU members  

Variable Conflicts Finance Patrols/MCS 

Intercept 9.612841 9.783427 -15.207286 

z-statistic 4.099966 4.238649 -8.767104 

p-value 4.132102e-05 2.248684e-05 0.000000e+00 

Age -0.3625974    -0.4210597    -0.2221103    

z-statistic -5.070280    -6.020051    -3.199355    

p-value 3.972301e-07 1.743626e-09 377356e-03 

Experience 1.170527         1.348646 1.477483    

z-statistic 6.467642            7.394459             7.702524             

p-value 9.954371e-11 1.418865e-13 1.332268e-14            

 

4.3.3  Equipment availability in BMUs 

Six types of equipment were owned by BMUs. These included office furniture, computer, fishing 

boat, weighing scale, fishing net and patrol boat. Computer was the most common equipment 

owned by all the BMUs except Lomekwi. Four BMUs (Natirae, Impressa, Kerio and Lowarangak) 

owned fishing boat, weighing scale and fishing nets while Natirae and Nariemet owned office 

furniture. None of the study BMUs owned patrol boat except Natirae. However, most equipment 

that are important for fishing operations were missing in all the BMUs. These included first aid 

kits, motorized fishing boats, sun-glasses/dive shades, weighing scales and life jackets.  
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4.3.4  Understanding of rules and enforcement of regulations 

Table 4.10 gives a summary of responses on respondents’ opinions on the level of understanding 

of BMU rules and regulations and the level of enforcement of powers by the BMU officials based 

on the 5 point Likert Scale. Many respondents (48%, n=335) indicated that there was inadequate 

understanding of BMU rules while 13% (n=91) did not have any opinion on the question. The 

overall mean and standard deviation (SD) was 2.49 and 2.24 respectively. Similarly, 39% (n=269) 

of those interviewed disclosed that there was inadequate enforcement of regulations by the BMU 

officials while 17% (n=116) did not have any opinion on the same. The overall mean and SD was 

2.7 and 4.43 respectively. 

 
Table 4.10: Respondents’ opinion on the levels of understanding of BMU laws and enforcement 

of rules/regulations based on 5 point Likert Scale 

 

Adequate understanding of 

BMU rules 

Enforcement of 

rules/regulations  by BMU 

officials 

Response  Frequency Percentage Frequency Percentage 

Strongly disagree 111 16 103 15 

Disagree 335 48 269 39 

Neutral 91 13 116 17 

Agree 108 16 139 20 

Strongly agree 48 7 66 10 

Mean±SD 2.49±2.24  2.71±4.43  

 

There was variation in the respondents’ perceptions on the respective laws that were well exercised 

by BMU leaders. Out of the powers within their mandate, the BMU executive mainly concentrated 

their efforts on revenue collection (45%) and confiscation of fishing gears (25%). They also 

participated in conflicts resolution (10%) and formulation of BMU by-laws (8%). Other 

regulations including keeping records and inventory, arresting offenders, data collection, initiating 

new projects, conducting patrols on fishing grounds and cancellation of offenders’ licenses 

collectively accounted for 12%. Overall, revenue collection (n=312) was mentioned as the key 

activity that BMU executive were engaged in across all the BMUs followed by confiscation of 
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illegal fishing gears (n=175) while conflicts resolution (n=72) and formulation of BMU by-laws 

were mentioned across all the BMUs except Natirae and Kerio respectively.  

 

The other powers were mentioned in less than half of the BMUs and in lower frequencies (Table 

4.11). Asked about their opinion on what ought to be done to ensure enhanced enforcement of laws 

and regulations among members, 54% of the respondents indicated that arresting and prosecuting 

offenders was the most ideal while 17% were of the opinion that members ought to be sensitized 

through awareness creation and trainings. Other methods mentioned included banning illegal 

fishers (14%), reporting to police and fisheries department (10%) and banning factories that 

manufacture non-recommended mesh sizes (5%). 

 

Table 4.11: Frequency of rules/regulations exercised by BMU executive in relation to fisheries 

co-management in Lake Turkana 

 Frequency of responses per BMU 

BMU Mandate 

Nati-

rae 

Impre-

ssa 

Narie-

emet 

Lome-

kwi Eliye Kerio 

Todo-

nyang 

Lowa-

rangak 

Confiscate gears 22 24 9 17 13 34 30 26 

Arrest offenders 3 4 1 0 0 0 6 0 

Cancel licenses 2 1 0 0 0 0 0 0 

Collect revenue 43 47 24 32 30 42 45 49 

Resolve conflicts 0 3 9 10 10 14 16 10 

Keep records 0 0 1 0 16 5 0 0 

Initiate projects 3 0 6 0 0 0 0 0 

Patrols 2 0 0 0 0 6 0 0 

Formulate  

by-laws 5 6 7 12 17 0 6 5 

Data collection 2 2 2 0 0 14 0 0 

Table 4.12 shows the ordinal regression table for respondents’ understanding of BMU rules and 

regulations against age. The table indicates that age was statistically significant (p<0.05) factor in 

determining how BMU members understood the BMU rules and regulations. The table also shows 

that the coefficient of age was negative. Table 4.13 gives the ordinal regression results for 
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respondents’ understanding of BMU rules and regulations against experience. Experience was 

statistically significant (p<0.05) factor in determining how BMU members understood the BMU 

rules and regulations. The table also shows that the coefficient of experience was negative. 

Table 4.12: Ordinal logistic regression for level of understanding of BMU rules and regulations 

versus age of respondents 

Predictor Coef SE Coef Z P 

Odds 

Ratio 

95% CI 

Lower Upper 

Const(1) -17.61 5.60 -3.15 0.00 - - - 

Const(2) -16.58 5.60 -2.96 0.00 - - - 

Const(3) -15.60 5.59 -2.79 0.00 - - - 

Const(4) -14.37 5.57 -2.58 0.01 - - - 

Age 1.58 0.49 3.20 0.00 4.83 1.84 12.67 

Age*Age -0.04 0.01 -3.51 0.00 0.96 0.94 0.98 

 

Table 4.13: Ordinal logistic regression for level of understanding of BMU rules and regulations 

versus experience of respondents 

      95% CI 

Predictor Coef SE Coef Z P Odds Ratio Lower Upper 

Const(1) 1.45 0.56 2.60 0.01 - - - 

Const(2) 2.54 0.57 4.46 0.00 - - - 

Const(3) 3.48 0.59 5.92 0.00 - - - 

Const(4) 4.56 0.61 7.46 0.00 - - - 

Experience -3.28 0.55 -5.97 0.00 0.04 0.01 0.11 

Experience* 

Experience 

0.706 0.11 6.25 0.00 2.01 1.62 2.51 

4.3.5  Gender participation in fisheries and BMU activities 

There was variation in the types of fisheries activities that women and men were mainly involved 

in (Table 4.14). Men were generally engaged in pre-fishing and fish production activities 

particularly transportation of fish, making and mending fishing gears, and catching fish. Women 

were engaged mainly in fish post-harvest and processing activities including fish processing and 

trading. Both men and women were also engaged in wage labour.  
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Table 4.14: Variation in gender participation in fisheries activities 

Type of involvement 

Men Women 

Frequency % Frequency % 

Catching fish 561 81 132 19 

Fish trading 245 35 448 65 

Fish processing 194 28 499 72 

Making gears 575 83 118 17 

Wage labour 456 66 237 34 

Transportation 580 84 113 16 

 

Men formed 67% of total BMU membership compared to women (33%). However, only 25% of 

women were elected in BMU leadership positions compared to men (75%). Women were elected 

as Treasurer (82%), vice chairperson (8%) and vice secretary (7%) across all BMUs while 

executive positions such as chairperson and secretary were male dominated in all the BMUs.  

 

Table 4.15 shows the variation in the types of meetings attended by men and women across the 

BMUs. The table indicates that both women and men attended different BMU meetings but women 

mostly attended education, welfare and assembly meetings while men mainly dominated donor, 

patrol and executive meetings.  
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Table 4.15: Type of BMU meetings attended by men and women 

Type of BMU 

meeting 

Men Women 

Frequency % Frequency % 

Assembly 249 36 657 66 

Welfare 409 59 284 41 

Executive 534 77 159 23 

Patrol 547 79 146 21 

Education 430 62 263 38 

Donor 603 87 90 13 

 

Both men and women were engaged in fisheries activities for different reasons (Table 4.16). Most 

men inherited fishing activities from their parents compared to women whom the activities were 

either introduced to them by their parents or spouses. Other reasons for engagement in fisheries 

activities included little capital required for starting fishery businesses and close proximity of the 

lake. 

 

Table 4.16: Reasons for respondents’ engagement in fishery activities by gender 

Reason for engagement  

in fisheries activities 

         Men     Women 

Frequency % Frequency % 

Introduced by parents or spouse 58 29 26 13 

Inheritance from parents 16 8 20 10 

Little starting capital  28 14 65 33 

Close proximity to the lake 48 24 30 15 

Fish purchase on credit 10 5 3 2 

Multiple benefits 28 14 12 6 

Profitability of fish business 12 6 44 22 

 

Table 4.17 shows factors that influence gender participation in fisheries activities. Women 

participation was influenced by various factors but access to credit, availability of market for fish 

and availability of transport were the most dominant. Participation of men was limited by 
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availability of modern fishing techniques and tools, access to credit and availability of markets and 

fish storage facilities.  

 

As indicated in Table 4.18, men mostly received information about fisheries and related activities 

from their fellow colleagues and friends/relatives. However, other available sources of information 

access such as electronic media, extension agents, their wives and the print media were less 

significant. On the contrary, women mostly received information on fisheries and related activities 

from their friends or relatives, their husbands and their fellow women colleagues who are engaged 

in fisheries activities. Information was little accessed by women from extension agents, electronic 

media and print media. 

 

Table 4.17: Factors limiting gender participation in fisheries 

Type of factors limiting gender 

participation 

          Men Women 

Frequency % Frequency % 

Inadequate access to credit 111 32 128 37 

Inadequate fish market 59 17 73 21 

Lack of storage facilities 31 9 21 6 

Lack of modern fishing techniques/tools 138 40 21 6 

Poor transportation 3 1 66 19 

Poor processing/preservation techniques 3 1 38 11 

 

Table 4.18: Sources of information on fisheries activities by gender 

Information source 

Men Women 

Frequency % Frequency % 

Fellow colleague (men/women) 156 45 45 13 

Friends/relatives 118 34 163 47 

Husband/Wife 14 4 90 26 

Extension agents 21 6 38 11 

Electronic media 28 8 7 2 

Print media 10 3 3 1 
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4.3.6  Conflicts among BMU members 

Three forms of conflicts were recorded among BMU members. These included disagreements or 

tensions that are likely to erupt into conflicts between individuals or among groups (46%), violence 

among individuals or groups (34%) while 20% reported that there were minimal conflicts in their 

BMUs. To resolve these conflicts, 87% of the respondents reported that BMUs used by-laws, 

suspension of offenders (12%) and prosecution of offenders (2%). Among the by-laws, fines (86%) 

were the most commonly used. Other parameters of conflict resolution through the by-laws such 

as suspension (12%) and prosecution of offenders (2%) were not fully utilized.  

 

Respondents suggested five methods of conflicts resolution that they thought were appropriate for 

the BMUs (Table 4.19). Trainings/capacity building was the most commonly suggested method 

of conflict resolution by the respondents followed bt enforcement of BMU laws.the least 

mentioned method of conflict resolution was cancellation of licences and prosecution of offenders. 

 
Table 4.19: Respondents' opinion on the appropriate methods of resolving conflicts in BMUs 

Method  Frequency Percentage 

Enforcement of BMU laws  267 38 

Holding frequent meetings 53 8 

Trainings/capacity building  308 44 

Prosecution of offenders 36 5 

Cancellation of licenses 30 4 

 

4.3.7  Overall BMU effectiveness  

Respondents indicated that BMUs are effective in undertaking fisheries co-management as 59% 

agreed that they are effective in performing their responsibilities while the rest (41%) were of the 

contrary opinion. Although five BMUs (Natirae, Impressa, Nariemet, Kerio and Lowarangak) 

confirmed that BMUs are effective in implementing fisheries co-management, three other BMUs 

(Lomekwi, Eliye and Todonyang) reported divergent opinion.  

 

Table 4.20 gives the summary of BMU effectiveness measured in relation to respondents’ 

perception on efficiency, equity and sustainability. The average responses for efficiency included 
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23% for efficient, 22% moderate efficiency and 55% inefficient. The average responses for equity 

were 28% (equitable), 24% moderate equity and 48% inequitable, while the average responses for 

sustainability included sustainable (43%), neutral sustainability (22%) and 34% (unsustainable). 

The BMU effectiveness was obtained by calculating the average highest percent scores for 

sustainability (43), equity (43) and efficiency (55). Overall, the average effectiveness stood at 47% 

giving a moderate score of effectiveness of BMUs in relation to their co-management operations. 

To enhance effectiveness of BMUs in implementing fisheries co-management, respondents 

suggested four methods including financial support (27%), trainings/capacity building (19%), 

provision of security to fishermen (17%) and formation of fish co-operative societies (14%) (Table 

4.21). 
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Table 4.20: Summary of BMU effectiveness in relation to efficiency, equity and sustainability 

Interview questions Percent responses 

Efficiency Efficient Moderate  Inefficient 

 Has fish production increased in the 

last 10 years in your BMU? 17 19 64 

 Is there an increase in household 

income, including income from 

fisheries, in the last 10 years? 30 37 33 

 Are the equipment within possession of 

your BMU adequate, used for intended 

purpose and well maintained? 21 11 68 

Sustainability Sustainable Moderate Unsustainable 

 Does the BMU executive adequately 

enforce their mandate on offenders? 50 24 26 

 Do the BMU members have adequate 

understanding of BMU laws and 

regulations? 53 23 24 

 Are BMU members effectively trained? 27 20 53 

Equity Equitable Moderate Inequitable 

 Is there equal access to information 

among all BMU members? 44 18 38 

 Is the participation of men and women 

in the BMU activities, including 

representation in BMU executive 

equitable? 17 32 51 

 Are the proceeds from BMU income 

fairly distributed among the BMU 

members and executive? 24 22 54 

 

Other methods mentioned by respondents accounted for 23%. These included provision of markets 

for fish, provision of rescue boats, enhancement of women capacity to participate in fisheries 
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management, holding timely BMU elections and improved communication between BMU 

members and the executive. 

 

Table 4.21: Frequency of responses on methods of enhancing BMUs performance for fisheries 

co-management in Lake Turkana 

 Frequency of responses 

Method 

Nati- 

rae 

Impre- 

ssa 

Narie- 

met 

Lome- 

kwi Eliye Kerio 

Todo-

nyang 

Lowa-

rangak 

Financial 

support 33 37 6 22 23 32 27 7 

Rescue boats 0 0 0 5 0 20 14 0 

Fish Markets  0 4 0 8 20 17 5 0 

Training 11 13 11 13 22 22 20 22 

Communication 0 5 0 0 0 0 5 0 

Women 

capacity 0 2 10 7 0 0 0 10 

Cooperatives 16 10 22 0 12 14 0 23 

BMU elections  8 0 0 0 9 5 2 0 

Security 14 16 10 16 0 5 30 28 

 

4.3.8  Constraints facing BMUs in implementing fisheries co-management measures 

Respondents identified four key constraints affecting BMUs in implementing co-management 

measures within Lake Turkana (Figure 4.3). Corruption was the identified as the key challenge or 

constraint facing BMUs in implementation of the fisheries management measures. That was 

followed by inadequate capacity for enforcement. Lack of support from the government and 

inadequate knowledge on fisheries issues were the least challenges facing the implementation of 

fisheries co-managemen measures. 
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Figure 4.3: Constraints facing BMUs in management 

4.4  Effect of fisheries co-management on fishing communities  

4.4.1  Main source of household (HH) income 

Four economic activities (small scale fish trading, fish dealing/ processing, livestock rearing and 

small scale trading) were practiced across all the BMUs. Farming was practiced in Natirae, 

Impressa, Eliye and Kerio while ecotourism was only practiced in Eliye and Kerio. Fishing 

generated the most HH income while farming and ecotourism were the least household income 

sources (Figure 4.4). However, the researcher did not establish the specific values of each 

household income since there were inconsistencies in reporting the values and a general 

unwillingness of the respondents to report the same due to its sensitivity. There was variation 

among BMUs on the types of household income sources. Overall, fishing and fisheries related 

livelihoods contributed approximately 90% while just about 10% were contributed by other 

livelihood sources such as farming, livestock rearing and ecotourism. 
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Figure 4.4: Proportions of HH income sources 

 

4.4.2  Stakeholder perceptions on changes in fish catch and income 

Asked whether fish production has increased in the last ten years on the 5 point Likert Scale, 

majority (n=245) of the respondents strongly agreed followed by agree (n=199) while only 54 

respondents disagreed with the sentiment. However, the variation on opinion was distinct among 

the different BMUs. Although majority of respondents reported increasing fish catches, there was 

slight variation in opinion on trend of fish production among the study BMUs. The results indicate 

that three main income categories were distinct among the BMUs. Figure 4.5 indicates that most 

respondents earned KES 1000 and below that accounted for 57%, however, majority of the 

respondents in this bracket earned KES 500 and below. The least income earned was from KES 

2001 to KES 5000.  

 

Respondents’ perception on income from fisheries was varied. Asked about whether there was 

increase in income from fishery activities since establishment of the BMU on a five-point Likert 

Scale, 31% (n=216) failed to agree or disagree with the statement while 22% (n=154) agreed and 

20% (n=140) strongly agreed. The responses gave a mean and SD values of 2.77 and 11.12 

respectively. 
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Figure 4.5: Percent average daily income (KES) from fishing and fisheries related activities 

 

4.4.3  Changes in income, fish catches and meals frequency 

Table 4.22 presents respondents’ opinion on changes in household income, income from fishing 

and related activities and changes in total fish catches in Lake Turkana over the last decade. As 

indicated in the table, majority (40%) of respondents agreed that there was increase in household 

income over the last decade. However, this income was less accounted for by income from 

fisheries due to decreased fish production. Respondents’ opinion on the frequency of meals among 

members among the study BMUs was varied. Compared to 10 years ago, only 42% of respondents 

indicated that meals were readily available now while the majority (58%) indicated that it is 

difficult to readily get meals today than a decade ago. 

 

4.4.4  Savings scheme for BMU members 

Three types of saving schemes were available to BMU members. These included merry-go-round, 

general savings, and borrowing/loaning. Most respondents (48%) were involved in 

borrowing/loaning scheme while 9% each were involved in merry-go-round and general savings. 

Despite this, 33% were not involved in any savings scheme.  
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Table 4.22: Changes in fish production and income in the last 10 years 

 Response statement 

Agree Neutral Disagree 

Frequency % Frequency % Frequency % 

Fish production has increased  116 17 133 19 444 64 

There is increase in household 

income  276 40 206 30 211 30 

There is increase in income 

from fishery activities  135 19 159 23 399 58 
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CHAPTER FIVE 

DISCUSSION 

5.1  Demographic characteristics of respondents 

The mean age (35 years) of men and women involved in fisheries activities implies they are 

youthful, and this could influence their attitudes and aspirations for participation in fisheries and 

BMU activities. The average household size of nine individuals indicates relatively large 

household sizes, a general characteristic of pastoralist and fishing communities. Cultural beliefs 

are likely to influence this since wealth is determined by the family size in the Turkana community. 

Many women respondents were divorced, signifying that females could head many households; 

hence, they use fisheries to support their families.  

 

However, although many (23%) male respondents reported that they are married, cases of family 

breakups and separation were common, and men would be little affected by this due to their 

practice of polygamy. None of the female respondents was single, implying that women tend to 

engage in fisheries activities at a tender age, at which time they also get married while those 

without husbands are divorcees. The sex accelerates the high number of divorces for the fish 

phenomenon whereby women offer to provide sex to male fishermen in exchange for fish and 

maintain the flow of fish for their businesses. It led to family breakups since divorce cases were 

common after the women joined fisheries activities. Likewise, the high number of married women 

implies that they are likely to be proactive in fisheries activities as a livelihood source to ensure 

food security for their families.  

 

The lack of formal education among the majority of women compared to men could result from 

local culture that doesn't emphasize women's education. It could hinder women's participation in 

co-management activities and contribute to their little understanding of BMU laws. Respondents 

have acquired traditional skills for fisheries activities since the experience of the majority of 

respondents spanned ten years and above. It implies that both genders could be engaging in 

fisheries activities at a younger age hence their ability to get experience when they are relatively 

youthful.  
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Apart from BMUs, most women were members of three to four other social organizations implying 

that women closely collaborate to get social support and boost their economic power. Social 

organizations help them raise funds to support their families and provide platforms for sharing 

experiences. The high level of social participation and interaction could increase women's 

innovativeness (Onu & Madukwe, 2002) due to the group dynamics effect. On the contrary, most 

men had limited membership to social organizations, indicating very few platforms to share their 

experiences. This calls for the strengthening of BMUs to promote the participation of men since it 

would provide a critical platform for the engagement of both genders. 

 

5.2  Involvement of stakeholders in fisheries co-management 

Although the respondents identified various stakeholders, their level of participation was varied 

based on different factors as perceived by the respondents. The BMUs also mobilized the 

stakeholders using other methods, while the activities supported by the stakeholders were also 

diverse. 

 

5.2.1  Identification of stakeholders 

Individual and institutional stakeholders actively involved in co-management activities tended to 

increase as one moved from the national level to the beaches, indicating an increase in the number 

of people affected by co-management decisions at the local level than at the national scale. The 

argument is consistent with Mikalsen and Jentoft (2001), who argued that the public interest of 

individuals and user groups increased as one moved closer to the shoreline. As a result, the 

stakeholders who operate at the beach level are more or directly tied to the fate of fisheries and 

lake resources (Haambiya et al., 2015). These include production sector workers, mainly 

fishermen, owners of fishing gears and crafts, fish processors and traders (post-harvest workers), 

those who provide support services like hoteliers, boat repairers, local administrators like chiefs 

or village heads, the consumers of fish products, and local groups including CBOs.  

 

Despite this, other stakeholders are equally important since there is inherent interconnectivity of 

the stakeholders, and each plays a distinct role as BMU, government, or external stakeholders of 

Lake Turkana. However, many potential stakeholders such as NEMA, KMA, and KPA were 

missing indicating a gap in stakeholder inclusion and mobilization strategies for stakeholder 
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participation in the Lake's co-management. The absence of NEMA would mean that the projects 

undertaken by BMUs are likely not to undergo the due process of environmental and social impact 

assessment (ESIA) as stipulated in the EMCA (GoK, 1999). This would harm fish habitats and 

fisheries' livelihoods that are likely to be affected when specific projects are implemented.  

 

While KMA would ensure sea safety, their absence means that the security of fishing vessels, 

fishermen, and welfare of passengers are not adhered to hence risking the lives of seafarers who 

are BMU members. The absence of KPA was depicted by fishing ports and the lack of fish bandas 

for handling fish at the landing sites. As a result, the fish landing sites are poorly maintained with 

no amenities for fish quality assurance, data collection, and adequate fish storage facilities, 

negatively affecting the marketing of fish and fish products from Lake Turkana.   

 

Besides, BMU entities such as scuba diving, sport fishing, tourist vessels, tourist information 

centers, central fish processing stores, and industrial fish processing plants were largely absent in 

the study areas indicating the absence of multiple stakeholders who would promote various 

activities to support co-management. As a result, gaps are observed due to the lack of alternative 

livelihoods for BMU members concerning ecotourism enterprises and part-time employment 

opportunities that would provide revenue to BMUs and promote economic development at the 

household level. Such multiple stakeholders are critical for ensuring equity and sustainability 

(Quimby & Levine, 2018), making higher quality decisions (Reed, 2008) for fisheries co-

management by incorporating more sources of information and resources. The finding is consistent 

with Vogler et al. (2017), who observed that it is essential to include different stakeholders, 

including the under-represented groups and 'hidden' stakeholders, to help manage resource 

conflicts and maintain democratic principles by considering stakeholder values and opinions. 

 

5.2.2  Levels of stakeholders' participation 

Respondents reported differences in participation levels of the three key stakeholder categories 

indicating variation in interest in their support activities. Overall, donors provided fishing boats, 

fishing nets, training of BMU members, and facilitation of fish marketing by the provision of fish 

transport trucks and storage facilities in some BMUs. The County government provided fishing 

boats and nets in some BMUs, conflicts resolution on boundaries disputes, and marketing 
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infrastructure by repairing roads and constructing fish markets. The national government provided 

security through provincial and local administration and training facilitated by the SDF&BE.  

 

The respondents perceived stakeholders' participation as important in supporting fisheries 

activities in Lake Turkana had there been a framework for their effective involvement in co-

management. However, this was largely lacking, indicating a gap in stakeholder participation due 

to lack of structured co-ordination of BMU activities and lack of roles allocated to various 

stakeholders for overall implementation of fisheries policy at the beach level hence skewed and 

overlapping resource support for development of fisheries among BMUs. This argument is 

consistent with Araujo & Seixas (2013) who observed that stakeholders' effective participation in 

co-management of coastal fisheries requires clarity on the stakeholder roles in the process, 

information sharing on rules, and tremendous respect and recognise diversity of values and 

individual opinions/views. 

 

Engagement of stakeholders in the scientific community, mainly research institutions (e.g., 

KMFRI) and academic institutions, may yield positive results that may provide relevant 

information which the BMUs may use. Scientists may benefit from data collected directly from 

the BMU members within their areas of jurisdiction. However, based on the respondents' opinions, 

the participation of these stakeholders was inadequate. During the FGD in Nariemet, one fisherman 

quoted, "the researchers come here occasionally. When they come, they ask us a series of 

questions. However, they neither tell us where they take the collected information nor inform us 

of the outcome of their work. So we feel that they don't use such information to benefit us". 

 

The active participation of the scientific community may require translation of research findings 

into locally consumable results through a feedback mechanism to guide resources management, 

involvement of BMU members in data collection where possible, review of national policy on 

fishermen-wildlife conflicts compensation timelines, and capacity support for physical 

infrastructure and equipment, human resource and financial support. Sampedro et al. (2017) 

demonstrated that engagement of stakeholders and other forms of ane on one interactionstend to 

be beneficial both to the fishing industry and the scientific community since it provides 
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information that would enable managers to effectively participate in decision making and influence 

management options to be applied on stakeholders.  

 

Besides, while most stakeholders may not be aware of the critical roles they could play in the co-

management of fisheries, it is also likely that the economic value of the fisheries and related 

resources are yet to be disclosed to them to warrant their active participation to defend the positions 

they may take in decision making for local fisheries management. This argument is supported by 

Cowx (2015), who observed that stakeholders, planners, and politicians would be easily engaged 

and defend their positions in management and development if the information on economic 

valuation of fisheries resources is available, sharing of information among various players and 

availability of clear understanding of the intentions of a co-operative arrangement in inland 

fisheries management are in place.  

 

The higher participation of donors as perceived by the respondents could be attributed to their 

capacity to provide financial and material resources to support BMU activities while the national 

government, mainly through the SDF&BE, were actively involved in BMU activities since their 

mandate oversees the formulation and implementation of fisheries laws policies. Administratively, 

devolution of resources to the county level through the county government and constituency 

development fund (CDF) has meant that support is provided for managing resources that are 

important to the livelihoods of local people, fisheries being the central resource in support of 

livelihoods in Turkana County. Although we grouped the identified stakeholders as BMUs, county 

government, national government, and donors, there were overlaps in the classification due to the 

stakeholders' perceived level of involvement in co-management activities and the national, 

County, and site-level mandates associated with various institutions. Haambiya et al. (2015) 

support this observation, who classified fisheries stakeholders of Lake Tanganyika at local, district, 

and national levels but emphasized that such classifications overlap depending upon the prevailing 

circumstances.  

 

Effective stakeholder participation and involvement in co-management by research and academic 

institutions may require a feedback mechanism to translate research findings into locally 

consumable results. It would guide resources management, participation of BMU members in data 
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collection where possible, review of national policy on fishermen-wildlife conflicts compensation 

timelines, and capacity support for infrastructure, human resources, and finance. Although 

respondents reported low participation of research and scientific stakeholders such as KMFRI, 

KWS, and universities, their engagement may yield positive results that can provide relevant 

information which the BMUs can use in fisheries management, while scientists can also benefit 

from data collected directly by or from the BMU members. Sampedro et al. (2017) demonstrated 

that stakeholder engagement through dialogue and many interactions was bene cial for both 

scientists and the shing industry by providing information that would enable managers to 

in uence decisions that may affect them directly and also provide management strategies being 

imposed on stakeholders.  

 

The results depict that training is one of the critical ways donors support government policies by 

working closely with the SDF&BE to support the implementation of the fisheries policy BMU 

regulations in the Fisheries Act (GoK, 2016). Decentralization of fisheries governance could also 

necessitate the government to seek support from donors for training to build the capacity of BMU 

leadership and members in understanding the laws and regulations that govern co-management of 

resources. Although conflicts are a crucial challenge facing BMUs, the county government, 

through SDF&BE and Lake Turkana BMU Network were involved in conflicts resolution. Out of 

these, the BMU network only engages in conflicts between two or more BMUs, mainly boundary-

related conflicts. It leaves internal battles to be resolved by the BMUs themselves and occasionally 

by the SDF&BE, which sometimes lack the capacity for conflicts resolution, some of which are 

armed violence in nature. Strengthening the ability of the BMU Network to resolve internal 

conflicts and oversee the lake-level implementation of policies is crucial since the network draws 

membership from BMU representatives at the Lake Turkana water body level. 

 

5.2.3  Strategies used by BMUs to mobilize stakeholders  

Most respondents indicated that BMUs accept stakeholder opinions/ideas as a strategy for 

stakeholder participation, suggesting that some stakeholders could quickly push through their 

agendas, mainly through BMU officials, but this could not be of total acceptance by the wider 

BMU membership. Another mobilisation strategy is the invitation of stakeholders to BMU 

meetings indicating that BMUs recognise the central role played by various stakeholders in their 
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activities. The stakeholders attend meetings as observers and guide critical agenda mainly during 

elections and discussion of donor budgets, indicating that they participate in such meetings only 

when their interests are meant to be discussed. Ideally, they attend meetings not to influence the 

decisions made by BMUs entirely but to provide guidance on the topical plans that are important 

to their organisations. For example, the respondents reported that SDF&BE attended meetings 

during elections of BMU officials since it is a legal requirement for BMUs to conduct elections 

every four years or to introduce new development partners, mainly donors. However, donor 

agencies occasionally attended BMU meetings to guide them on the use of financial resources, 

proposal development, and reporting guidelines since they fund the implementation of various 

BMU projects and activities. 

 

The three most common means for information dissemination in the BMUs and with the 

stakeholders included communication through the BMU secretaries, making announcements 

through public forums, and using phone calls and short message services (SMS). However, these 

strategies are insufficient, indicating a lack of diversity in information flow that would reach all 

target stakeholders. The BMUs under-utilized many information dissemination areas that would 

help minimise such gaps and reach out to the broader stakeholder base. These include print media 

and other forms of electronic media such as social media platforms and radio broadcasts. With the 

increasing local coverage by telecommunication networks, BMUs should consider other means of 

communication, including the development of BMUs websites and through social media.  

 

The use of local administration through the local Chiefs, their assistants, and the village heads 

would also be ideal for BMU members in remote locations. Other ways include communication 

through public notice boards, announcement in churches, and health centres. The use of this 

diversity of communication sources is supported by the findings of Haambiya et al. (2015), who 

recommended the establishment of stakeholder clinics with an adequate communication strategy 

for information dissemination among stakeholder groups to strengthen their relationships and 

increase their perceived presence in the fishing communities. 

 

The most common method of information dissemination was conducted through BMU secretaries 

who are given the legal mandate through the new Fisheries Act (GoK, 2016) as custodians of 
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records and official communication within the BMU and with external agents. However, letters 

could be costly in terms of time for dissemination to the target audience and the need for additional 

resources, mainly stationeries. There could also be the risk of misinterpretation in case the 

language is used in English or Kiswahili due to the low literacy levels of some BMU members. 

The BMUs used two other dissemination methods, including public forums and phone calls/SMS 

as a subsidiary to letters. There could be a challenge with public forums since BMU officials may 

not control who attends such gatherings and the likelihood of the impromptu nature of when such 

meetings are held. Poor telecommunication networks in some localities around Lake Turkana and 

inadequate ownership of mobile handsets could also interfere with communication and information 

flow.  

 

Despite the availability of many communication and information dissemination channels, the 

BMUs only restricted themselves to the above three methods indicating a lack of diversity in the 

methodologies used for information dissemination creating gaps in how BMUs communicate with 

their stakeholders. The use of traditional leaders who hold some level of authority within local 

communities was not utilized. Other sources that are not in use include publicity materials such as 

brochures and periodic newsletters, which would also act as advertisement platforms for both 

BMUs and stakeholders. With the increasing coverage of telecommunications networks in 

northern Kenya, Turkana inclusive, social media platforms such as Whatsapp, Facebook, 

Instagram, among others, could be explored for more accessible communication among 

stakeholders and between BMU members. The use of a diversity of communication sources is 

consistent with Moreno et al. (2016), who recommended the establishment of a communication 

strategy for communication dissemination among stakeholder groups. 

  

5.2.4  Types of activities supported by stakeholders 

The results confirmed that stakeholders are associated with certain activities indicating that 

stakeholders give support in specific areas where they are interested. Most donors, for example, 

supported training activities that would contribute to knowledge sharing and the acquisition of 

skills that would be critical for the management of fisheries resources. This could also indicate the 

gaps in knowledge related to sustainable fishing and management by law. Although it was not 

within the scope of this study to establish specific training conducted, we assumed that some of 
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them were shown in relation to law enforcement and use of newly acquired fishing equipment and 

gears. Donors would likely be interested in training to fill in the gaps left by the County and 

national governments due to the huge financial resources obligations that are required to meet 

training objectives and the need to increase their frequencies to disseminate skills and knowledge 

fully. Stakeholders were also involved in the provision of fishing equipment for BMUs, indicating 

the low capacity of fishermen to acquire the right equipment for improved fish production hence 

underutilization of fishery resources. However, the acquisition of fishing equipment should be 

treated with caution since it may increase fishing effort, leading to overfishing, impacting the 

fishery resources. 

 

Market infrastructure was provided mainly by the County and national governments, signifying 

that markets are critical in the fishery value chain. As a result, market structures such as fish 

bandas, fish stalls, fish storage, and processing facilities should be provided as market 

infrastructure by stakeholders, including donors. These should be made available at fish landing 

beaches, local and County markets by the County government with support from the national 

government and donors. Although security is a critical function of the national government, the 

results indicated that other stakeholders also contribute to local security in remote and hardship 

areas like Turkana. These include voluntary surveillance and intelligence information to security 

personnel and some donors provide off-road vehicles for personnel working in violence-prone 

areas of northern Lake Turkana.  

 

Conflicts resolution received little attention from stakeholders, indicating that some stakeholders 

who should undertake such responsibilities are not active in co-management. For example, the 

inactivity of KWS has led to increasing crocodile-wildlife conflicts in northern Lake Turkana 

while compensation for wildlife attacks and casualties are wanting. The BMU network that should 

resolve disputes related to BMU areas of jurisdiction and inter-BMU conflicts is also hindered due 

to inadequate resources, including lack of finances and office infrastructure, making co-ordinating 

their work difficult. 
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5.3  Effectiveness of beach management units implementing fisheries co-

management 

The respondents' perceptions on the overall effectiveness of BMUs showed that they are 

moderately effective at 49%. This was the result of a combination of efficiency, equity and 

sustainability factors. The efficiency factors included a negative perception of fish production in 

the last ten years, probably as a result of overfishing due to increasing fishing effort that the BMU 

executive is unable to control, the changing climatic conditions within the Lake, and the 

anthropogenic impacts within the Lake's catchment both in Kenya and Ethiopia. There is a 

moderate increase in household income, indicating moderate or reduced proceeds from fishery 

operations and businesses probably due to the influx of local people engaged in fishery activities. 

The inadequate, inefficient use and poor maintenance of available fishing equipment by the BMUs 

would also lead to inefficiency, negatively affecting BMU effectiveness.  

 

Although BMUs have made efforts to share information among members equitably, the 

participation of women in BMU activities, especially in the executive leadership positions, is 

inequitable, while proceeds emanating from BMU income are inequitably shared among members 

and the executive. Even though the BMU executive was perceived to enforce their powers 

effectively and members had an adequate understanding of the BMU rules and regulations, the 

BMU members and the executive have not been adequately trained, indicating skewed skills 

development in the BMU leadership the general membership. 

 

5.3.1  Resource mobilization  

With 45% of resources mobilized from and supported by donors, our results indicate the 

overdependence of BMUs on external support for co-management activities, mainly by donor 

agencies, development partners, and international NGOs. The approval comes in various forms, 

including initiation of development projects that support multiple activities such as training and 

capacity building of BMU officials and members, provision of fishing gears and equipment, and 

development of physical infrastructures such as offices and fish processing and storage facilities. 

Although national government support comes second at 21% as perceived by the respondents, this 

perception may be inadequate considering the overall role of government in the development and 

implementation of co-management policy, infrastructure development including human resource, 
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fish markets and regulation of fishing activities. These supportive resources may go unnoticed by 

just considering people's perceptions since such resources are hardly quantified or valued by the 

public, yet they contribute to the success of co-management.  

 

Respondents from northern Lake Turkana BMUs which are closer to Ethiopia (such as 

Lowarangak, Todonyang and Lomekwi) indicated that national government support was provided 

in the form of security. However, BMUs to the south of the Lake (such as Eliye, Kerio, and 

Nariemet) indicated that the government provided support in the form of infrastructure and 

personnel to monitor fisheries activities, signifying a variation in perception based on what the 

respondents deemed important for them and their areas of operation. For example, it was obvious 

that the northern BMUs emphasized security due to violent conflicts that occasionally erupt 

between Kenyan local communities and Merile community from Ethiopia. 

 

Although a new decentralized system recognizes counties as the local administrative units, the 

Turkana County government funding to BMUs was perceived to be limited (19%), indicating that 

their impact has not been felt fully by local institutions like BMUs. The support they provide, such 

as the provision of equipment, could be linked to activities of donor organizations, while it could 

connect such activities as the development of fish markets and charging levies on fish trade, with 

the work of the national government showing overlap of duties and responsibilities of stakeholders. 

This argument is supported by the results of Haambiya et al. (2015), who suggested that fisheries 

stakeholders should have distinct duties so that their impact can be felt locally. 

 

Although BMUs raised revenue internally using four methods, membership contribution and 

collection of daily landing fees, which accounted for 41% and 25%, respectively, were not 

adequate to support BMU activities. Membership contribution, for example, is a one-off exercise 

at the time of an individual member joining the BMU while BMU members fail to comply with 

payment of daily landing fees due to weak mechanisms to ensure enforcement of BMU by-laws. 

Other methods such as fines and businesses were not well explored hence contributing the least 

revenue. Enforcement for payment of fines for failure to comply with by-laws was difficult due to 

family ties between offenders and BMU officials and lack of capacity to enforce payments.  
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Revenue from BMU businesses like ecotourism initiatives and storage fees was minimal, 

indicating lack of diversity in income-generating activities and lack of storage facilities owned by 

BMUs. However, income from ecotourism was high in Eliye since the area is an ecotourism site 

due to Eliye Springs where private ecotourism operators would pay fees to the BMU as part of co-

management arrangement. Storage levies was also charged at some BMUs like Nariemet since the 

BMU has large fish storage facilities provided as a grant by the donor community. There is high 

potential to develop such initiatives to enhance income generation among BMUs and reduce their 

dependence on external support.  

 

Revenue generated was used to purchase fishing gear, although this could increase fishing effort, 

putting more pressure on the Lake's resources. Considering that 35% of revenue collected is shared 

among BMU officials and members, there is the likelihood that this would negatively impact BMU 

operations' sustainability since they may not equitably share such revenue with the BMU 

membership. As reported elsewhere (see, e.g., Luomba, 2013; Obiero et al., 2015; 

Pathmanandakumar, 2017), BMUs need adequate capacity, including financial support, to meet 

most of their management and administrative objectives. However, the revenue generated should 

be allocated to perform the suitable BMU activities to avoid corruption and related illegalities that 

have bedeviled many BMUs across East Africa (Nunan et al., 2018). 

 

5.3.2  Training  

There was divergence in training of BMU members and officials, indicating that the two groups 

have different training needs. Although many members confirmed that they have been trained, a 

good percentage (49%) proved that either they have received no training or are not aware of any 

trainings. This shows that the trainings could be selective with many members not informed or the 

duration of trainings could be very short and easily forgotten by the trainees. The inability of some 

respondents to specify the specific training areas and some BMU officials who are not aware of 

the trainings received also confirm this. The variation in training gaps reported by respondents 

indicates that both members and officials are not well trained in crucial areas that would strengthen 

their capacity. For example, BMU officials have no or little trainings on fisheries data collection, 

fisheries and BMU laws and regulations, financial management, BMU management and lake 

patrols, which are all their mandate to effectively implement fisheries co-management.  
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BMU Members also lack trainings on areas that would strengthen their capacity in their day-to-

day activities and contribute to their livelihoods such as fish marketing, fish preservation and 

sustainable fishing. Besides, trainings were not uniform among BMUs. In Nariemet for example, 

members were trained on micro-credit and leadership but such trainings are conducted only with 

support from donors. In most cases such trainings are one-off with limited follow-ups hence 

creating continuous capacity gaps in BMUs and limiting sustainable fisheries management. The 

role of training in stregnthening BMU operations, sensitization and skills development is critical 

in promoting sustainable utilization of fisheries resources. These findings are consistent with Try 

and Sitha (2011) who emphasized training as a key methodology for promoting community 

fisheries through building awareness and dissemination of fisheries law, skills on financial 

management, administration, patrols, community fisheries management, and fisheries 

conservation.  

  

5.3.3  Equipment availability in BMUs 

Although many equipment were available in BMUs there is inadequacy in the operations of 

various instruments. For example, it was observed that computers are not put into use while 

furniture are poorly maintained in some BMUs like Natirae and Impressa except in Nariemet and 

Lowarangak where computers are in use and furniture well maintained due to ongoing grants 

funded by donors. Respondents reported that weighing scales are not owned by the BMUs nor are 

they used to weigh fish at the beaches but are property of fish dealers who use them when buying 

fish but no records are maintained on daily sales by the BMUs. Availability of fishing boats and 

nets would mean higher fish production due to increased effort but this is not the case for Lake 

Turkana since the condition of some boats are not disclosed while the availability of most nets are 

not traceable with no available records. This could be an indication of inactivity in some BMU 

offices or lack of adequate training to use some equipment implying misuse of donated equipment 

and potential conflicts arising from their use.  

 

Since there is no inventory for use of equipment it is difficult to establish any order of equipment 

use indicating potential misuse and poor maintenance. Only one BMU (Natirae) has patrol boat 

indicating the other BMUs do not have the capacity to conduct rapid patrols in the lake to monitor 

fishing operations or conduct rescue operations in case of emergency. BMUs do not have other 
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important equipment such as life jackets, sun-glasses/diving shades and first aid kits that would be 

important for supporting monitoring, data collection and safety operations and response in the lake. 

However, conducting monitoring, control and surveillance (MCS) operations would require 

adequate financial resources for administration and equipment maintenance yet there is no stable 

financial mechanism in the BMUs except donor support. This observation is consistent with the 

findings of Obiero et al. (2015) who concluded that BMUs fail to comply with fisheries rules and 

regulations due to inadequate financial resources and equipment to conduct monitoring, MCS 

operations resulting in failure to control illegal fishing in their areas of operation. 

 

5.3.4  Level of members’ understanding, and enforcement of BMU laws and 

regulations 

There was variation on reporting of BMU members’ understanding of BMU laws and regulations 

between the BMU officials who reported medium understanding and the BMU members who 

reported high understanding. This variation could have resulted from the BMU officials giving 

opinion on all the BMU laws and regulations and the general non-compliance by the BMU 

members while BMU members could have focused their responses on the most common rules in 

the by-laws. The high and medium understanding as reported by the members and officials 

respectively could be as a result of many factors. These include the availability of BMU by-laws 

in all the BMUs, attendance of BMU sensitization meetings and seminars whereby members are 

taught on their roles and responsibilities thereby building their capacity.  

 

The most common by-laws reported by the respondents were: BMU members must have licenses 

to operate as fishermen or fish traders/dealers, fishing is prohibited in fish breeding areas, cleaning 

of the beach after work, illegal fishing nets are prohibited, no sale of fish to members of another 

BMU, and no landing on beaches for non-registered boats but if allowed a landing fee or fine is 

paid. Even though these by-laws are available and well recognized by the BMU members, 

respondents reiterated that there was poor enforcement of these by-laws by the BMU officials 

indicating the willingness of members to abide by the laws and regulations if that would contribute 

to enhancement of the fishery of Lake Turkana. This is consistent with the findings of Luomba 

(2013), who concluded that BMUs have formulated regulatory measures to manage their fishery 

but have been ineffective in implementing some of the measures.  



125 

Despite the general understanding of the BMU laws and regulations as stipulated in GoK (2016), 

only selected few members were invited for sensitization meetings while no trainings were 

conducted at the beach where most fishermen are based. This signifies lack of openness in the way 

BMU officials conduct their activities. Poor schooling and a general lack of education among 

BMU members could hinder the understanding of most rules and regulations indicating the need 

for tailor-made training sessions for specific BMU membership groups such as fishermen, fish 

traders, boat owners and repairers.  

 

The results show that BMU members were aware of the importance of formulating by-laws mainly 

for fighting illegal fishing and fishing conflicts indicating that the right regulations have been 

formulated but compliance and enforcement could be the key challenges due to lack of 

enforcement capacity by BMU leaders. It could also be an indication that illegal fishing has been 

the most common illegal activity being practiced by fishermen while conflicts is an important 

aspect that the BMU leadership has to encounter in fisheries operations. The lack of enforcement 

capacity could be the result of poor leadership, corruption and cultural ties with offenders. Little 

emphasis is given to biological aspects of the fishery for protection of breeding grounds and 

probably no or very few by-laws, if any, have been formulated for the same. Capacity building of 

the BMU leadership and membership on the biological or ecological aspects of the fishery, and a 

review of BMU by-laws to incorporate the biology and environmental requirements of the fishery 

are critical for Lake Turkana’s fishery. 

 

There was low perception on the level of enforcement of BMU rules and regulations by the BMU 

executive across all the BMUs indicating a low capacity and inadequate performance by BMUs to 

implement the co-management approach in Lake Turkana. The performance of the BMUs in 

implementing their mandate for co-management could be dependent on various factors some of 

which may overlap their mandate and powers. BMUs need to be equipped with vital elements or 

capacities for implementation of fisheries laws in their respective communities. These resources 

include financial and human capital or manpower (Obiero et al., 2015), technical assistance from 

the local government units (Catedrilla et al., 2012), training/skills development (Try & Sitha, 

2011), and availability of right equipment to undertake surveillance, monitoring, data collection 

and rescue operations.  
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According to Catedrilla et al. (2012), the availability of these capacities is critical for achieving a 

more integrated and complementary approach in fisheries law enforcement activities. The finding 

of this study indicates that there was inadequacy of the above requirements in Lake Turkana 

fisheries hence the weak enforcement as portrayed by the low perception of the respondents. Most 

BMUs reported inadequate finances to undertake their mandate except where external support 

mainly from donors is available since they build BMU capacity through training and provide 

BMUs with equipment. Despite the county government providing equipment support and market 

spaces for trading, it is not clear the specific technical support they offer to the BMUs.   

 

Generally, the offenders come from the same localities where people have cultural ties. The 

findings indicate that some mandates are partially or selectively exercised by the BMU executive. 

These include arresting of offenders, confiscation of gears and cancellation of licenses and 

conflicts resolution. For example, although the BMU executives have the power to arrest and 

arraign the offenders for prosecution, they are not armed to make arrests considering that arresting 

an individual may at times turn violent. Some offenders are related to the BMU executive members 

by family or blood relationship hence individuals may hardly arrest their relatives for fear of 

backlash from their relatives in the community. Backup from local administration personnel, the 

police and SDF&BE may be needed to enhance enforcement of BMU powers and mandate.  

 

The failure to fully apply law to arrest and prosecute offenders has led to increased illegalities in 

fisheries operations including IUU which is impacting negatively on the Lake Turkana fisheries. 

This could partly be as a result of the Fisheries Act (GoK, 2016) that gives powers of arresting 

offenders to the BMU executive yet because of cultural challenges the BMUs have failed to 

exercise this important mandate. There is need to review this provision in the BMU regulations 

since this has meant that there are limited number of government officers stationed at the beaches 

to monitor and conduct investigations. Yulia et al. (2017) concluded that due to the few number 

of government personnel conducting surveillance of fisheries activities, the outcome of fisheries 

collaborative management has performed below the society expectations hence there is need to 

enforce a civil law instrument to ensure law enforcement and compliance. 
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Enforcement of rules such as initiation of new projects may require financial investments that the 

BMUs may not raise. Some BMUs do not have the capacity to apply for grants through proposal 

writing. They also lack capacity to hold investment clinics or exhibitions to draw the attention of 

local or international donors for potential support. Equipment such as motorized patrol boats 

required for emergency rescue operations and conducting patrols, monitoring and surveillance of 

fishermen activities in the lake are lacking in the BMUs except in Natirae. This signifies lack of 

capacity for enforcement of laws and regulations for reducing fishing illegalities negatively 

impacting their mandate for compliance in the lake. This observation is consistent with Obiero et 

al. (2015) who suggested that BMUs failed to comply with fisheries rules and regulations due to 

inadequate financial resources and equipment to conduct monitoring,   control and surveillance 

(MCS) operations hence failure to control illegal fishing in their areas of operation.  

 

The respondents indicated that the BMU executives do not exercise well their mandate for keeping 

records and data collection. These regulations could be well exercised by the executives easily 

since they do not require heavy financial investments. This indicates poor leadership skills among 

the executives, lack of training on these areas and probably poor allocation of collected revenue 

for such activities. However, the results show successful revenue collection by BMU executives 

indicating that the officials could be interested in getting levies and daily landing fees from 

members which they poorly allocate for BMU operations probably due to corruption or 

mismanagement. This argument is supported by the findings of Nunan et al. (2018) who concluded 

that BMUs fail to enforce regulations due to widespread corruption that is prevalent among BMUs 

across the East Africa region. Corruption is evident among the BMUs due to failure to invest in 

legally recognized fishing gears and fishing methods and increased mistrust between the BMU 

leadership and the fisher people negatively affecting co-management activities.  

 

In order to improve law enforcement, the respondents suggested a number of measures. There is 

need to hold seminars and training sessions for BMU officials and law enforcement agencies on 

the procedure of prosecution including identification or recognition of evidence, presentation and 

safeguarding of evidence. There is need for enhanced provision of equipment for monitoring 

control and surveillance activities and rescue operations including motorized boats, life jackets 

etc., and data collection tools like weighing scales. The BMU leadership also require legal backups 
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probably supported by the county or national government in case arrests are made and prosecution 

of offenders is underway. To enhance progress of cases in court there is need to reduce political 

interference locally used by politicians by intervening in cases under prosecution. BMU members 

also suggested the need to build the capacity and create awareness among the police to work 

closely with the BMU leadership to increase transparency in operations to reduce cases of non-

compliance with law, nepotism and corruption. The findings are supported by Catedrilla et al. 

(2012) who suggested the need for coordination between technical fisheries teams and local 

administration, use of seminars, equipment provision and legal support in order to improve law 

enforcement in the fisheries. 

 

5.3.5  Gender participation in fisheries and BMU activities  

Membership in the BMUs was equitable since women and men formed 33% and 67% of total 

members respectively, hence either gender formed at least a third of total membership as dictated 

by the Kenya’s constitution. However, only 25% of the women formed BMU leadership indicating 

inequity in representation. This could be attributed to the fact that the BMU positions are elective 

and women are out-competed by men while no special seats are allocated to them through 

affirmative action. Most women would attend education meetings in order to get information about 

potential education support like bursaries for their school-going children while they would attend 

welfare meeting in order to get social support in case of any eventuality in their families. Since 

men dominated key executive leadership positions such as chairperson and secretary, they would 

easily attend executive meetings and engage in discussions with donors on fishery development 

activities. Men also attended patrol meetings since they are engaged in fish production activities 

mainly fishing hence the need to engage in meetings that would help reduce IUU fishing in the 

lake. Less recognition of women’s opinion could be as a result of cultural beliefs that recognise 

men as opinion formers as opposed to women. This negatively influences women's participation 

and recognition of their ideas in decision making. 

 

Women are mainly engaged in fish processing and trading indicating that they are involved in 

post-harvest fisheries activities as opposed to fish production and gear making/repairing that men 

dominated. In support of this finding, Nenna (2012) observed that fish trading, fish processing and 

post-harvest activities are the main economic actions that women are engaged in. Traditionally, 
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most men inherited the fishing skills from their parents hence they would engage in fish production 

activities that they have skills on. The women tend to engage in fish processing and fish 

trading/marketing probably as a source of livelihood to uplift their economic conditions. It also 

ensures food security for their families since part of the processed and surplus fish from or to 

markets is used as food source hence ensuring food security at household levels. The few women 

involved in actual fishing signifies that women are mainly involved in fisheries post-harvest and 

beach-based activities which are crucial for food security hence alleviating poverty and 

contributing to sustainable livelihoods.  

 

The ability of men to expand their fishing capacity was limited by the availability of fishing 

equipment/gears indicating a lack of capacity to access new or distant fishing grounds with 

adequate fish. This situation is further influenced negatively by lack of access to credit facilities 

to support purchase of gears or equipment for fishing. Access to credit affects women participation 

in fisheries indicating that lack of credit facilities would reduce women’s ability to acquire 

important equipment for fish processing and storage. Availability of fish markets is important for 

women’s fish business. Without adequate markets, fish may spoil; lose their quality and nutritional 

value due to their perishable nature hence loss of business for women. Access to markets is also 

linked with availability of good transportation systems like infrastructure and means of transport. 

With the deplorable conditions of most access roads in Turkana easy access to markets may not 

be attainable unless there is improvement in road transport services that most fish traders prefer. 

 

Men mostly received information on fisheries and BMU activities from their fellow colleagues 

indicating dependence on fellow individals for information sharing and probably availability of 

forums where they would share information. Such forums included informal get together sessions 

at liquor facilities, during fishing expeditions and gear mending/repairing spots. However, 

relatives and friends would share information with women probably in forums such as women 

group meetings or during visits to relatives indicating that women have strong bonds with their 

friends and relatives that easens common information sharing. Women also receive information 

from their husbands indicating that the information they collect during family meetings are easily 

shared by women to their friends and relatives hence they can easily act as channels for information 

dissemination at family and village levels. 
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5.3.6  Conflicts among BMU members 

The main form of conflict among BMUs is disagreements that emanate from tensions related to 

decision making, misuse or mismanagement of BMU finances. However, violence occasionally 

erupted between groups and ndividuals following various sources of disagreements such as 

utilization of fishing grounds, setting of market and transportation prices, hiring of fishing gears, 

payment of fines by offenders among others. Although there was perceived little or no conflict in 

some BMUs, tensions arising from disagreements could result into conflicts which if are not well 

managed are likely to lead into violence further enhancing conflicts in BMUs. Use of fines is 

commonly used by BMUs to punish offenders indicating its preference by the managers since it 

proves to be a direct source of revenue for BMU operations. Its use may also be common among 

the leaders since fines are widely acceptable since they have been in use even in traditional 

societies as opposed to arrests and litigation in the law courts. Respondents proposed trainings and 

capacity building as a key factor in conflicts resolution indicating that many members are not 

adequately sensitized on the BMU (by-) laws and regulations and the likely consequences for the 

offenders. Law enforcement by the leaders and the government was also proposed indicating 

potential lack of capacity by BMU officials to fully implement the co-management policies. 

 

De Pourcq et al. (2015) who found that conflicts in co-management arise mainly as a result of poor 

implementation of co-management conditions especially those related to trust, limitation on access 

to resources and lack of involvement in participation. Mosepele et al. (2015) also identified 

misconceptions about resource users, lack of access and overlapping use as key causes of conflicts 

among fisheries resource users. Although co-management can be used to mitigate conflicts, Soliku 

and Schraml (2018) concluded that incorporating local knowledge, understanding the context of 

the conflict and employing open and participatory mechanisms in conflict resolution are 

mandatory.  The findings indicate that the lack of trust especially between BMU officials and BMU 

members was evident through resistance to arrests, refusal to pay fines and revelations of skewed 

BMU elections. The limitation of jurisdiction within the BMU boundaries was one of the causes 

of disagreements since fish are mobile resources whose movement in the water cannot be limited 

to set boundaries.  
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Selective invitation of members to BMU meetings, seminars or workshops, lack of recognition of 

women’s opinions could have resulted in lack of trust hence increasing conflicts between the 

officials and BMU members. The little recognition of boundaries and the urge to harvest the freely 

available fish resources in Lake Turkana especially from the Ethiopian Merile tribe could have 

fueled occasional violent conflicts since there are no permanent defined boundaries in the waters 

between Kenya and Ethiopia while resource users would resist resource access limited by 

boundaries. This could be accelerated by lack of trust and misconceptions between the cross-

border community members and lack of knowledge on the management approaches between the 

communities in the two countries. Although the study was limited to Lake Turkana, Kenya, it 

would be necessary to understand the trans-boundary aspects of resource use conflicts.  

 

According to Parlee and Wiber (2018), conflict is inevitable in fisheries due to the diversity of 

actors, resource use values, stakeholder interests and the prevailing land use activities. Therefore 

it is necessary to device institutional mechanisms to resolve conflicts to enhance local development 

and improve governance objectives. In this study, the respondents were aware that the BMU by-

laws could be used to minimize conflicts, especially by use of fines. However, there is lack of 

diversity in the conflict resolution methods currently used by BMUs probably due to the in 

adequate capacity of BMUs in relation to MCS during fishing operations.  

 

Arrest and prosecution of offenders would require the close collaboration with agencies 

responsible for law enforcement such as the police and the judiciary that is currently not 

implemented probably due to lack of clearly defined roles among various stakeholders in co-

management arrangements. Suspension of members was also minimally applied probably because 

the BMU leaders would be seen as limiting access of the members to use the fisheries resources 

that their livelihoods are dependent on. Besides, close cultural ties within the BMU membership 

would likely hinder the implementation of certain by-laws related to arrest of offender, 

prosecutions and suspensions. The findings imply that although an attempt has been made by the 

BMUs to establish conflicts resolution mechanism through the formulation of BMU by-laws, there 

is little diversity on the methods currently in use. BMU members may need to employ additional 

methods to enhance the already available BMU by-laws and regulations.  
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The use of multiple methods for conflicts management in fisheries such as payment of 

compensation to culprits mainly through out of court settlement mechanisms; dispute settlement 

in courts of law when an agreement cannot be reached out of the courts; arbitration spearheaded 

by the fisheries staff and BMU leadership; and trans-boundary collaboration between the fishing 

communities and the fisheries agencies of the respective governments could be spearheaded by the 

governments of Kenya and Ethiopia in Lake Turkana fisheries. This implies that the use of local 

mechanisms including traditional knowledge in conflict resolution with support from national and 

county government could support the BMU initiatives. Bennett et al. (2001) who in their study on 

conflicts management in Ghana concluded that long term success in fisheries conflicts 

management can be achieved when the local level fisheries management is supported proactively 

by the higher levels of the government. However, De Pourcq et al. (2015) found that at grassroots 

level, co-management arrangements may be successful in reducing conflicts but critical enabling 

conditions such as enhanced communication among stakeholders, reduced access restriction to 

resource users and effective participation must be fulfilled in reality in the co-management process.   

 

5.3.8  Constraints for BMU implementing co-management measures 

Respondents opined that corruption is the main challenge facing BMU operations hence depicting 

conflicts between BMU members and leaders. Although many respondents viewed corruption in 

monetary terms our analysis indicated that other forms of corruption are present among the BMUs. 

These include favouritism during fish purchase and  identification of offenders, nepotism by giving 

local clan members priority when beach-level opportunities arise, skewed voting patterns during 

BMU elections following clan or family lineage etc. Inadequate capacity of BMU leadership is 

critical for implementation of co-management policy indicating a gap in management which 

should be enhanced. The lack of adequate funds or money especially among BMUs without 

ongoing projects and inadequate operational equipment compounded the challenges facing BMUs.  

 

Capacity in terms of skills and technical knowledge, availability of fishing and office equipment 

and financial resources need to be enhanced in order for BMUs to effectively perform their duties 

and responsibilities. The need to protect votes at the local level by BMU leaders would negatively 

affect enforcement of rules or lead to selective and skewed enfrcement and may be considered as 

an example of corruption practices. Besides, cultural ties among BMU members and officials 
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would mean that nepotism in implementation of some enforcement measures of fisheries 

regulations is rampant in order to protect those with blood ties with the BMU executive. There 

was a general perception among the respondets that the BMU officials used their positions for their 

own individual benefits. These have a potential to threaten fish stock populations since negative 

fishing practices go unresolved hence impacting on food security and local livelihoods. The 

findings mean that there is need to rethink the structure of co-management especially in relation 

to leadership of co-management institutions like BMUs. In their study of co-management in Lake 

Victoria, Etiegni et al. (2017) recommended the re-design of fisheries co-management following 

the challenges facing BMUs in relation to regulations and law enforcement due to corruption 

related practices and social relationships.  

 

The escalating corruption is likely to enhance mistrust between BMU members who are the local 

resource users and the BMU officials. This likely affects the performance of BMUs and co-

management, increases negative perceptions and the potential of conflicts in the BMUs. The 

findings are consistent with those of Nunan et al. (2018) who found that corruption and related 

practices leads to a lack of trust between the government and fishers, and discourages fisheries 

governance institutions, mainly beach management units from undertaking their duties, hence 

leading to increased illegalities of fisheries practices negatively affecting the legitimacy and 

performance of co-management. The authors emphasized that corruption is systematic and is 

practiced as a collective action in small scale fisheries in Lake Victoria, and involved the police, 

BMU leadership, local politicians and the judiciary.  

 

Besides, the findings are supported by Mamun (2015), who in his study of leadership of 

community-based organisations in co-management concluded that local corruption and lack of 

participation of fishers in leadership positions have impacted negatively on co-management. 

However, these observations are contrary to the findings of Sundström (2015), who found limited 

corruption in fisheries co-management since his study only targeted fish inspectors whose work is 

to enforce fisheries regulations but did not collect data from the BMU leadership, the BMU 

members and other stakeholders including community members.  

 



134 

Related to corruption, there is a general feeling among the BMU leadership that although the law 

gives them the mandate, they are unable to fully apply their authority. There is perceived external 

interference by officers from the state agencies such as the police, fisheries officers and local 

politicians hence delegitimizing their authority to reduce illegal fishing activities. This translates 

in undermining of the authority of BMUs that is manifested in bribery of voters by the fishers to 

be elected in BMU executive or committee positions, interference in BMU elections by local 

politicians and potential leaders who are focusing on elective political positions. A study by Nunan 

et al. (2018) summarized these observations in a cyclic chart that depicts the relationship on how 

compliance to rules and regulations in co-management is affected by corruption (Figure 5.1). The 

chart indicates that the performance of co-management intitiatives is dependent on enforcement of 

laid down rules, which are dependent of resource availability, political will and level of corruption 

within the co-management institutions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1: A cyclic relationship describing how co-management is affected by corruption, 

enforcement and compliance. Source: Adopted from Nunan et al. (2018). 

 



135 

5.4  Effect of fisheries co-management on fishing communities  

5.4.1  Main source of HH income 

The most dominant source of economic activity was fishing followed by small scale fish trading 

and fish dealing of local earnings indicating that 90% of respondents were dependent on fishing 

and related activities and accounted for the most household income. Although other economic 

activities as livestock rearing, small scale trading and ecotourism were less significant  they 

provided alternative sources of income to members who were not directly involved in fishing and 

related activities. The increased number of BMU members engaged in fish trading and dealership 

could be an indication of a potential shift in main fishing livelihood activity and an attempt to 

bridge the gap between fishermen and the fish market which had been dominated by middlemen. 

This finding is consistent with the results of Masahiro and Zamroni (2011) who observed a shift 

in main livelihoods activities of fishing communities in order to provide additional income for 

improved household economy of the fisherfolks.  

 

Shifting the economic activities from fishing and fish trading among fisherfolk would be expected 

owing to the unpredictable fish production in Lake Turkana. Among the non-fishing livelihoods 

livestock rearing was the most dominant indicating that most BMU members were associated with 

either as an alternative source of livelihood or their families were engaged in livestock rearing. 

Small scale trading was also common across the BMUs and practiced in market centres and fishing 

beaches indicating the need for provision of goods that support individual and household levels. 

Farming was not common but practiced by members of four BMUs indicating the urge on potential 

shift from traditional fishing livelihoods or potential availability of freshwater for crop production 

in some areas like Kerio. However, many BMU members would not shift their traditional 

economic activities with ease even with plummeting fish production mainly due to limited 

economic resource base hence inability to raise operational funds to engage in new economic 

activities. 

 

5.4.2  Perceptions on fish catch and income 

One of the key mandates of BMUs in co-management is to implement strategies that would 

increase fish production for improved livelihoods while conserving the resources. However, 

although a majority of respondents indicated that BMUs are effective in co-managing fisheries in 
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Lake Turkana, their opinion on fish production shows a downward trend indicating there could be 

challenges related to their capacity to effectively manage the fisheries resources. This observation 

could be attributed to inadequate equipment to undertake BMU operations and maintain safety of 

members, inadequate knowledge and skills of members and officials to understand and implement 

fisheries laws and regulations. Besides, poor enforcement of BMU regulations and by-laws related 

to data collection and reduction of fishing illegalities would mean increased illegal, unregulated 

and unreported (IUU) fisheries. However, the urge to increase fish production by BMU officials 

would mean increasing fishing effort by licensing many fishermen, increasing fishing gears and 

taking longer fishing hours in the lake, conditions that would lead to overharvesting of fishery 

resources if the right precautions are not considered.  

 

Majority of BMU members (32%) earned KES 500 and below per day indicating that many 

members operated in small scale activities across the fish value chain (production, processing and 

marketing). These members include but not limited to small scale fishermen using simple fish 

catching devices like hooks and sticks, small sized canoes and basket traps and those who fish on 

the shallow inshore waters. Others in this category include small scale fish traders who purchase 

fish in buckets, semi-process through simple methods like sun-drying and salting for sale in the 

local fish markets. As a result, such BMU members do not have requisite capacity to engage in 

extensive and intensive fishery operations as they use the resource for local subsistence and source 

of livelihoods.  

 

Despite this, many BMU members also earn considerable high income from fisheries activities. 

For example, 21% earned KES 5000 and above per day indicating that fisheries are a profitable 

economic enterprise that if well managed can be lucrative. However, most respondents indicated 

that those in the high income category are fish dealers who operate as medium to large scale 

business people and are in most cases middlemen. They purchase fish in large scale directly from 

fishermen and process the fish mainly through drying and salting. They also have medium to large 

storage facilities and transport the processed fish to distant markets like Kisumu, Busia and DR 

Congo indicating their financial capability to operate within the fish value chain. The traders also 

owned considerable fishing vessels within the BMUs hence have the capacity to influence local 

fish prices. This implies that BMU members are not organized in form of cooperatives that would 
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help them tap into this lucrative fish dealership market that would support them to buy fishing and 

processing equipment, control fish prices and improve on fisheries governance for benefit of all 

the members. 

 

5.4.3  Changes in HH income, income from fishing, total fish catches and frequency 

of meals 

The increase in household income in the last ten years reported by respondents was significant 

indicating that the BMU members may not be solely dependent on fishing and related activities. 

Due to changing economic times some household members could be engaged in activities such as 

paid labour for short-term gains, small-scale businesses like shop-keeping in local centres or within 

homesteads, livestock production and trading. These combined with income from fishing and 

related activities could have contributed to increased incomes depending on the household in 

reference. Although these factors could have contributed to the reported increase, a combined 60% 

of respondents either reported no change or decrease in household incomes indicating a wide 

variation in perception and implying that the responses could be dependent on availability of 

additional sources of income within the households. The increase in household income 

corresponds with availability of food for meals although only 30% of respondents reported that 

they were always assured of daily meals while only 7% were not assured of meals indicating that 

fisheries and related activities assured the majority of BMU members of their livelihoods. 

 

Although there was overall increase in household income, respondents reported a marked decrease 

both in income from fishing and related activities and total fish production within the lake. The 

decrease in income from fishing and fish businesses could be attributed to decreasing fish 

production or reduced fish catches from the lake. Many factors could be attributed to falling fish 

production including potential increase in IUU fishing within the lake due to inadequate 

enforcement of fisheries laws and regulations. Others include increasing fishing effort potentially 

leading to overharvesting of fishery resources, inadequate and lack of relevant fishing gears for 

use in deeper waters, fishing risks resulting from natural phenomena such as strong winds and 

potential wildlife attacks. However, the presence of some of these factors could also signify 

potential increase in fish production that was reported by other respondents. These include 

increasing fishing effort mainly from influx of fishermen and provision of fishing gears from 
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various stakeholders that would aid in increased production. Also fishing risks from natural 

calamities would mean that some fishing grounds may not be frequently fished hence giving 

adequate time for breeding, growth and maturing of certain fish species that would be harvested 

later. 

 

5.4.4  Savings scheme for BMU members 

Although most respondents recognized the importance of having a savings or credit plan only 57% 

were involved in such schemes. The savings and borrowing scheme was the most dominant 

followed by Mary-go-rounds. However, these were done in an informal manner with no 

recognition within the BMU leadership indicating a potential for loss of savings since no 

mechanisms were put in place to protect members’ savings. The willingness by members to 

organize themselves into savings and credit plans could be an indication of members’ willingness 

to boost their incomes by saving and lending to each other. Such schemes would work better if 

there was official registration and leadership besides that provided by the BMUs like in form of a 

savings and credit co-operative society. 

 

5.5  Effectiveness of BMU: equity, efficiency and sustainability  

5.5.1  Efficiency  

There is general reduction in the amount of income generated by the fisheries today than a decade 

ago. This corresponds with declining fish production in the lake over the same period indicating 

that income from fishing is dependent on quantity of fish harvested. The variation in responses 

regarding the amount of revenue generated indicates seasonality in fish production and revenues. 

Although the fishery supports traditional livelihoods like fishing, fish trading, gear making and 

repairing, BMU members also engaged in other livelihoods such as small scale trading and casual 

labour. However, these cannot be said to have evolved due to co-management since these activities 

have been in practice for long. In order to improve on the amount of revenue collected by the 

BMUs, certain management practices ought to be enhanced especially those related to compliance 

and enforcement of laws and regulations by the BMU officials.  

 

Most of the activities previously performed by fisheries officers such as mobilization for licensing, 

conflicts resolution, record keeping, equipment inventorying among others are currently conducted 
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by BMUs at the beach level. These roles would otherwise be played by the mainstream government 

through employment of and enabling the operation of fisheries officers. As a result, co-

management approach is proving to be cheaper than command-control approach where 

responsibilities were not shared with resource users or local stakeholders. Currently, there are no 

annual licensing targets set by the SDF&BE and the BMUs for any of the beaches studied. The 

licenses are provided by the fisheries officers on demand by BMU members without reference to 

any limits. Limitation of licenses may not be appropriate currently since there is no fish stock 

assessment studies conducted that would disclose the maximum sustainable yield (MSY) of the 

fishery. Besides, the Lake Turkana fishery is considered as an open access resource that should 

not limit an interested party to access the resource. 

 

5.5.2  Equity  

Although the fisheries (BMU) regulations recognizes gender roles and participation in fisheries, 

the implementation of gender-related clauses are not fully practiced. Even though BMU 

membership was equitable by gender, other areas including leadership roles in executive positions 

such as chairperson and secretary were skewed towards men. The lack of active participation of 

women in BMU leadership affects the outcome of fisheries co-management arrangements, an 

observation that is supported by the findings of Mamun (2015).  

 

Women participation was active in non-harvesting areas mainly fish processing and trading while 

men were active in gears preparation, transportation and fish production areas such as actual 

fishing. This signifies that there is selective involvement in fisheries activities by gender. This is 

confirmed by the choice of meetings attended by men and women. Men dominated more critical 

meetings such as donor, patrol and executive meetings where resource mobilization, surveillance 

and leadership issues respectively would be discussed while women attended education, welfare 

and assembly meetings to get information on related social issues. Hence, although the platform 

and the opportunity for gender participation is provided by the BMUs, choice of roles to play and 

activities to be involved in are skewed based on gender differences.  

 

While a total of 13 stakeholders were identified by the respondents and categorized into three 

(BMU stakeholders, Government and External stakeholders), the number is inadequate and does 
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not involve a wider range of interests. All the BMU stakeholders from the fishing fraternity such 

as fishermen, BMU network, BMU leaders, boat owners, boat repairers and traders were 

adequately represented. However, key government institutional stakeholders such as, KMA and 

KPA were missing in fisheries co-management of the lake indicating absence of multiple 

stakeholders who would provide support in specific areas of co-management. Although external 

stakeholders were identified by respondents, others such as universities, local administration 

represented by chiefs, KWS, KMD and NEMA were not actively involved in co-management 

activities. This indicates gaps among BMU leadership on mobilization strategies while such 

stakeholders may not be aware of their potential contribution to co-management of the fishery. 

 

The BMUs are dependent on donor support and limited internally generated resources. Donor 

support are specific to attached activities mainly provision of equipment and training. The 

equipment provided such as fishing gears are used mainly for fish harvesting by men indicating 

unfair sharing of equipment use. Fish processing equipment such as refrigerators are maintained 

as the property of the BMUs to generate internal income especially in Nariemet BMU. There was 

fair sharing of training slots by both genders indicating equitable sharing of benefits in relation to 

knowledge and skills accruing from training. Internally generated revenue from fines, refrigeration 

and storage services were used to purchase fishing gears and support welfare activities. Although 

the BMUs strive to share benefits equitably other factors such as availability of adequate surplus 

income, availability of training slots, number and type of equipment donated etc. tend to limit this 

objective. 

 

The results show a general increase in household income among respondents in the last decade 

indicating a positive response to poverty. This could be attributed not only to fisheries co-

management but also to diversification of income from other livelihoods such as livestock rearing 

and small scale trading that contributed alternative income sources. There is a wide divide between 

those earning little income, who formed the majority, and the few respondents who earned much 

high from fisheries activities signifying a gap between the little and high income earners.  

 

Interviews with large income earners revealed that they are mainly fish traders/dealers who have 

the capacity to buy in bulk, have large storage facilities and can access far distant and foreign 
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markets like DR Congo. This implies that although co-management would work towards 

alleviating poverty, efforts to bridge the income gaps are still unsuccessful and requires developing 

the capacity of local stakeholders for improved business in fishing and probably to form 

cooperative societies for common marketing. With little developed savings scheme for members, 

efforts to instil a savings and borrowing-for-development culture among the BMU members are 

futile. Besides, very few (30%) people are currently assured of meals while the rest (70%) are not 

assured of daily meals indicating the majority of BMU members are likely to go hungry despite 

their engagement with the fishery. The decreasing income from fishing and a reported decrease in 

fish production is a clear indication that fisheries co-management is yet to achieve its objective of 

alleviating poverty among the BMU members. 

 

The results imply that there is inequity in implementation of fisheries co-management 

arrangements in Lake Turkana. This has resulted in negative outcomes of co-management and is 

manifested through various actions reported by the respondents including (1) nepotism in 

enforcement of BMU rules and regulations where family members and close friends violated the 

rules but are ‘protected’ by the BMU leadership; (2) BMU leaders use their powers to favour their 

relatives and friends during adjudication of cases at the beach level or during disputes resolution; 

(3) poor compliance of fisheries rules and regulations especially among the BMU officials hence 

they engage in illegal fisheries activities such as under-age fish harvesting using un recommended 

under-size nets, export trade of dried undersize fish etc.; and (4) corruption and related practices 

such as misappropriation of BMU resources (finances, equipment, offices, storage facilities etc.) 

which the BMU officials use for their own benefits instead of supporting BMU members and 

activities. 

 

Other manifestations viewed as negative outcomes include (5) lack of capacity of the BMU 

members to hold the BMU leadership accountable to their actions through the BMU assembly or 

during special BMU assembly meetings as the top decision-making organ of the BMUs; and (6) 

selective or limited sharing of information especially those beneficial to the wider BMU 

membership such as financial management meetings, training or seminar opportunities or 

government led surveillance or patrol missions. In support of these findings, Etiegni et al. (2019) 

reported that BMUs are faced with the challenge of political inequity resulting from corruption, 
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nepotism, lack of financial accountability, inconsistent information sharing, and poor exercising 

of their mandate related to arrests and prosecution. 

 

5.5.3  Sustainability  

Although the general BMU membership is equitably composed, the skewed executive leadership 

in key positions like the chairperson and secretary may limit the ability of the BMUs to withstand 

external shocks. The over overdependence on donor funding to support BMU development 

initiatives and operational activities also limits their ability to be independent indicating the little 

income generated from internal sources are inadequate and may not support their standing to 

absorb external shocks and adapt to potential changes. According to the BMU records internally 

generated revenue from annual membership registration and fines were limited due to the 

inconsistency of the records. However, the BMUs could utilize this avenue to stabilize their 

financial base.  

 

Related to the BMU leadership, BMU elections conducted every four years according to the 

fisheries (BMU) regulations may not necessarily guarantee democratic election of deserving 

leaders to the BMU management. The elections are marred by corruption, bribery allegations and 

influence by current office bearers hence manipulation of voters to cast their votes in a certain 

direction. Since only registered BMU members are eligible to vote, the potential BMU leaders pay 

for the registration of members in the fiscal year of election so that they vote in their favour during 

BMU elections. Respondents also reported bribery before or during elections and promises of 

favours with regard to compliance with laws and regulations. As a result those who are elected do 

not necessarily work for the successful management of the fishery resource but they act in favour 

of those who voted them into the office.  

 

Over 80% of respondents interviewed indicated that they are rarely involved in decision making 

related to finances although this argument was refuted by the BMU officials during the focus group 

discussions. A fisherman from Impressa BMU said “the BMU account is not operational but we 

pay landing fees every day and we are so many, we are not sure where the money goes”. Another 

fisherman added that “our money is taken daily by the BMU officials when we land our fish but if 

you question where the money goes you are likely to be victimized and accused of using illegal 
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gears hence denied the opportunity to fish, so we choose to keep quiet until elections are called 

next time”. These are a clear manifestation that the BMUs are in a position to generate own revenue 

that when ploughed back can help in sustaining the operations of the BMUs for sustainable fishery 

management in the lake. However, this may only be possible if the BMU members’ capacity to 

participate in financial management and decision making and to monitor the operations of the 

BMU executive especially in relation to financial matters is enhanced. 

 

Compliance to fisheries rules and legislations is limited to the level of enforcement of those laws 

by the BMU executive and fisheries personnel. The results indicated a general low perception on 

the level of enforcement of rules and regulations by the executive indicating that members do not 

adhere to the laid down rules and legislations. This could be attributed to lack of adequate capacity 

among the BMU executive to implement some of their mandate especially those related to arrest 

and prosecution of offenders. Corruption and nepotism among the executive also contribute to 

selective enforcement of the executive powers hence limiting the level of compliance. The 

mandate of BMU executive in relation to collection of fees for membership registration, arrest of 

the violators of fisheries laws, conducting beach patrols and ensuring compliance of rules should 

be enhanced for the sustainability of the fisheries. 

 

Mechanisms for conflicts resolution are available through the BMU sub-committees, BMU 

executive and BMU networks. The setting up of imaginary fishing boundaries in the lake to signify 

the BMUs areas of jurisdiction has contributed to reduced cases of conflicts. Although these 

institutional platforms are operational, occasional violent conflicts from the neighbouring tribes 

from Ethiopia, mainly the Merile, who also use the lake as a source of livelihood are still witnessed 

but have generally decreased. The office infrastructure of BMUs are dependent on the presence of 

on-going projects supported mainly by external agents such as donors. It was observed that where 

the donor-funded and government supported projects are on-going such as Nariemet, the office 

infrastructure and operational equipment are up-to-date and well maintained. On the contrary, in 

BMUs where such projects had ceased the office infrastructure was dilapidated and equipment 

poorly maintained with poor or no records kept for the same. This indicates overdependence on 

external support that is not sustainable for the BMUs. 
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The BMUs are still dependent on external funding mainly from donors and the national 

government to support their activities indicating that internally generated resources are inadequate 

and their capacity to generate more resources is limited. Efforts have been made to build the 

capacity of BMUs to implement the fisheries co-management policy but this has been inadequate 

due to the vastness of the lake and increasing number of BMU members. Nearly half of the 

members have not been trained in important areas such as BMU laws and regulations, resource 

mobilization, data collection, BMU leadership among others. The current status of BMU capacity 

may not enable them to sustain their activities to improve the co-management of Lake Turkana 

fishery. 
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CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 

6.1  Conclusions 

Stakeholders' passive participation in fisheries co-management is partly due to a lack of clarity on 

stakeholder roles in the co-management process and poor information sharing.  It has resulted in a 

lack of collective action and poor co-ordination of stakeholder activities that would help pull 

resources together to support BMUs to enhance management accountability and resource 

governance. 

 

Lake Turkana BMUs are moderately effective since they showed inefficiency and inequity in their 

general operations. The overdependence on donor support with limited internally generated 

revenue has negatively impacted their sustainable management. BMU capacities concerning 

training, understanding, and application of rules and regulations, acquisition and use of equipment, 

conflicts from use, control, and access of fishery resources are still inadequate. 

 

Although fishing is the primary household income among the BMU members, there is a shift in 

livelihood activities to enhance income from alternative sources as a response strategy to 

unpredictable fish production in L. Turkana. Fisheries co-management has worked towards 

bridging the gap between the low-income earners (majority) and the minority high-income earners 

from fisheries activities, and most residents are currently assured of regular meals. 

 

6.2  Recommendations 

1. BMUs should form stakeholders' networks at the lakewide level to promote inclusive 

governance and partnerships in fisheries co-management. There is a need to review the 

fisheries management policy to consider options for fisheries management financing, e.g., 

allocation of financial resources to the BMUs by the respective County government.  

2. To enhance the capacity of BMUs and hence their effectiveness in implementing the 

fisheries co-management approach in Lake Turkana, this study recommends the following 

strategies: 
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a) Build capacity of BMU executives on resource mobilization and enhance initiation 

of income-generating activities (IGAs) to enhance the sustainability of BMUs, e.g., 

community-based tourism to increase revenue generated internally by the BMUs; 

b) Incorporate members' training as a critical component in the BMU by-laws and the 

fisheries laws and regulations; and 

c) Conduct fish stock assessment of Lake Turkana to guide the management and 

conservation of the lake's fishery resources.  

3. The National and County governments should enhance fishery production as a 'safety net' 

strategy. It would cushion the marginalized (children, the disabled, women, etc.) and 

seasonally migrant (in search of fishery resource as livelihoods source or escape from 

conflict-prone fishery grounds) communities from landlessness and poverty in the Lake 

Turkana region. 
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APPENDICES 

Appendix 1: Questionnaire  

Introduction 

My name is Maurice Ogoma, a PhD student at Egerton University, Department of Natural 

Resources. My research focuses on fisheries co-management in Lake Turkana. I shall highly 

appreciate the information provided, which will be kept confidential and used for academic 

purpose only. Contacts: 0726589848, e-mail: luleogoma@gmail.com  

Name of BMU site_________________________________ Date _____________________ 

1. Demographic characteristics  

a) Age of the respondent__________________  

b) Gender of the respondent [1] Male [2] Female  

c) Marital status [1] Single [2] Married [3] Divorce/separated [4] Widowed/er  

d) Main occupation/career in the fishery [1] Boat owner [2] Crew [3] Fish Trader [4] Fish 

Processor [5] Other, specify ____________________________________________  

e) What is your highest level of education? [1] None [2] Primary [3] Secondary  

[4] Tertiary/College [5] Other, specify______________________________________ 

f) How many years have you been involved in fishery? _________________________  

g) Which fish species do you target? [1] Nile perch [2] Dagaa/Omena [3] Tilapia [4] Common 

Carp [5] Other, specify____________________________________________ 

h) Which year did you join the BMU? _______________________________________ 

i) Which fishing gear(s) do you use in the fishery? [1] Gill Net [2] Hook/Line [3] Beach seine 

[4] Fish traps [5] Other, specify_____________________________________ 

 

2. BMU Stakeholders and involvement in co-management 

a) Mention the external stakeholders that support or have supported or work closely with your 

BMU. Also, mention the type of support 

Stakeholder  Type of support e.g. training, funding, patrol etc. 

1.  

2.  

3.  

4.  

b) How do you involve stakeholders in BMU activities and/or decision making?  

[1] Attend BMU meetings [2] Participation in BMU activities by invitation  

[3] Involvement in training/capacity building [4] Respecting their expert advise  

Other, specify___________________________________________________________ 
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c) What guidelines (e.g. rules, by-laws etc.) are in place to ensure stakeholder participation? 

___________________________________________________________________________ 

___________________________________________________________________________ 

d) What strategies are in place to ensure information flow between BMU and stakeholders? 

______________________________________________________________________________

________________________________________________________________________ 

 

3. BMU effectiveness in co-management implementation 

a) What is the trend in fish catches in the last 10 years?  

[1] Increasing              [2] Decreasing                    [3] No change                 [4] Not aware 

Give reason for the change above ____________________________________________ 

________________________________________________________________________ 

b) To what extent do the BMU members understand the BMU concept/regulations?  

       1                    2                    3                    4                    5 

(Lowest)                                                                           (Highest) 

       Explain your reason: 

______________________________________________________________________________

________________________________________________________________________ 

c) How does the BMU mobilise resources/raise funds?  

[1] Proposal development [2] Donor funding  [3] Well-wishers  [4] Member subscriptions 

[4] Harambee   [5] Donation from politicians     [6] Government support  

[7] Other ______________________________________________________ 

d) To what extent are women involved in decision making in your BMU?  

       1                    2                    3                    4                    5 

(Lowest)                                                                           (Highest) 

       Explain your reason:______________________________________________________  

___________________________________________________________________________ 

e) What is the main constraint for BMU in implementing co-management measures?  

[1] Lack of support from stakeholders/government    [2] Corruption  

[3] Inadequate capacity to enforce measures [4] Inadequate knowledge in fisheries issues 

Other, specify ____________________________________________________________ 

f) What is the level of conflict at this BMU?  

[1] There is violence among subgroups or individuals  

      [2] There are disagreements/tensions that can erupt into violence sometimes  

[3] There is limited conflict: No violence has been witnessed, but some tensions among some 

groups exist 
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g)   What are the sources of the conflict in this BMU? 

________________________________________________________________________ 

________________________________________________________________________ 

g) How are conflicts resolved in this BMU?  

[1] Use of BMU By-laws [2] Prosecution of offenders [3] Suspension of offenders 

Others________________________________________________________________ 

h) What can be done to improve conflicts resolution? _______________________________ 

________________________________________________________________________ 

_______________________________________________________________________  

i) Would you recommend BMU as an effective management system for this lake?  

[1]Yes           [2] No 

j) In your opinion, how can BMU performance be improved? ________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

4. Institutional factors affecting BMU performance 

a) Which equipments are owned by your BMU? (check all that apply) 

[1] Office furniture        [2] Computer          [3] Patrol boat(s)              [4] Fishing boat(s)      

[5] Fish weighing scale(s) [6] Fishing gears e.g. nets [7] Fish storage/processing facilities 

b) Which sub-committees are found in your BMU?  

[1] Patrol [2] Finance [3] Welfare      Any other _________________________________ 

c) Does your BMU collaborate with other BMUs or institutions?  

Yes       No       Not aware 

      If yes above, list them: _____________________________________________________ 

      _______________________________________________________________________ 

d) List the BMU by-laws you are aware of in your BMU 

___________________________________________________________________________

_____________________________________________________________________ 

e) Which by-law(s) above are enforced properly by the BMU? 

___________________________________________________________________________

_____________________________________________________________________ 

Give reason(s) for your answer 

________________________________________________________________________ 

________________________________________________________________________ 

f) Name the County or Local government by-laws governing fisheries activities here? 

________________________________________________________________________ 
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________________________________________________________________________ 

g) What are the sources of revenue for your BMU? [1] Fines [2] Registration Fees [3] Daily 

landing fees [4] BMU Business e.g. ecotourism [5] External support e.g. donors  

Others ____________________________________________________________ 

h) How is revenue used in the BMU? [1] Purchase of fishing gears [2] Share proceeds among 

members [3] Support welfare activities e.g. education, health etc. 

Others____________________________________________________________ 

i) To what extent is the BMU effective in enforcing fisheries laws/regulations?  

       1                    2                    3                    4                    5 

(Lowest)                                                                            (Highest) 

Explain your reason:____________________________________________________  

_____________________________________________________________________ 

j) Which strategies are used by the BMU to reduce illegal fishing/gears?  

[1] Arrest offenders [2] Report to police/fisheries Dept. [3] Create awareness/training [4] 

Confiscate illegal gears [5] Ban illegal fishers from fishing [6] Deny them BMU membership   

Others_______________________________________________________ 

k) In your opinion what can be done to reduce illegal fishing/gears? 

___________________________________________________________________________

_______________________________________________________________ 

l) Do you think the punishment given to offenders is adequate? [1] Yes [2] No 

      If no (above), what should be done? 

___________________________________________________________________________

_______________________________________________________________ 

m) To what extent does the BMU executive (e.g. chairman) exercise powers on offenders?  

       1                    2                    3                    4                    5 

(Lowest)                                                                           (Highest) 

Explain your reason:____________________________________________________ 

_____________________________________________________________________ 

n) Have BMU members been effectively trained? [1] Yes [2] No [3] Not aware 

o) If no (above), which areas should they be trained on? _________________________ 

___________________________________________________________________________

_____________________________________________________________________ 

9. Socio-economic status of fishers 

a) What is your main source of household income? [1] Farming [2] Fishing related activities [3] 

Other, specify______________________________________ 

b) What is your daily average income from the fishery __________________________ 
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c) How have the following aspects changed since you started your activities in this BMU? 

(i) Household income        

                                1                    2                    3                    4                    5 

                (Lowest)                           (No change)                         (Highest) 

 

    (ii) Income from fishing (fishermen)/ fish business (fish traders)/ boat hiring (boat owners) 

                                 1                    2                    3                    4                    5 

               (Lowest)                             (No change)                         (Highest) 

 

(iii) Total fish caught (fishermen)/fish production (fish trader)/fish landings (boat owner) 

                                 1                    2                    3                    4                    5 

                (Lowest)                           (No change)                         (Highest) 

d) Does your BMU have a savings scheme for fishers? [1] Yes [2] No 

If yes, list the services offered by the scheme  

[1] Mary-go-Round [2] Savings [3] Loaning/Borrowing  

Others___________________________________________________ 

e) How often does your family get enough to eat? [1] Always [2] Some of the times [3] 

Infrequently [4] Never 

f) Do you get enough to eat compared to 10 years ago? [1] Yes [2] No 

 

Thank you! 
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Appendix 2: Key Informant Interview (KII) schedule 

1. How many years have you lived or worked in this village/area?  

2. What actions has the BMU taken/initiated to manage the fishery?  

3. What development programs and projects have the BMU initiated?  

4. What achievements have the BMUs had in fishery since its formation? 

5. Which factors affect the implementation of co-management in the BMU? 

6. What are the most significant changes in this lake since having BMUs and co-management?  

7. How can the BMU’s performance be improved? 

 

 

Appendix 3: Focus Group Discussion (FGD) guidelines 

 

1. What are the most significant changes in this lake since having BMUs and co-management? 

2. What changes need to take place for a healthy fishery in this lake? 

3. What are the three most important problems facing your BMU?  
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Appendix 4: Abstracts of published papers 

Appendix 4.1: Abstract 1 

East African Journal of Science, Technology and Innovation, Vol. 1 (1): October 2019, 51-65. 
This article is licensed under a Creative Commons license, Attribution 4.0 International  
       (CC BY 4.0) 

 

Stakeholders’ inclusion and mobilization in co-management of Lake Turkana 

fisheries, Kenya 

1*OGOMA M., 1OBWOYERE G., 1KIRUI B., 2OBURA E., 3AKWANY L. 

1,Department of Natural Resources, Egerton University, P.O. Box 536-20115 Egerton, Kenya 

2Department of Biological Sciences, Egerton University, P.O. Box 536-20115 Egerton, Kenya 

3Nile Basin Initiative (NBI), P.O. Box 192, Entebbe-Uganda 

*Corresponding author: maurice.ogoma@egerton.ac.ke  

 

Abstract 

Lake Turkana, the world’s largest desert lake, is the second largest producer of freshwater fishery in Kenya. 

The lake is co-managed by stakeholders’ groups called Beach Management Units (BMUs) in a co-

management arrangement with the government. Despite the enactment of co-management policy, 

management related challenges including illegal, unreported and unregulated fishing, overexploitation 

and resource use conflicts still bedevil the lake leading to plummeting fisheries production. This study 

identified gaps in stakeholders’ inclusion and mobilization methods used by BMUs.  Data was collected 

using questionnaires from 693 respondents in eight beaches. Chi-square was used to test for statistical 

associations between variables (p≤0.05). Results showed that 13 stakeholders grouped into county 

government (24%), national government (35%) and donors (42%) were included in the lake’s fisheries 

management. Although stakeholders’ level of inclusion was not statistically significant (x2=4.8911, df=2, 

p=0.08668), they were associated with certain activities (x2=202.72, df=8, p<0.001). Donors were engaged in 

training (84%) and provision of equipment (62%), national government mainly provided security (60%) 

while County government was associated with marketing infrastructure (56%). BMUs enhanced 

stakeholder’s inclusion by accepting their opinions (54%), invitation to BMU meetings (26%) and allocation 

of roles (20%). Information was disseminated through BMU secretaries (41%), announcement in public 

forums (35%) and phone calls/messages (24%).  Although most stakeholders were included in fisheries 

management, key institutional stakeholders such as National Environment Management Authority, Kenya 

Maritime Authority and Kenya Ports Authority were missing indicating absence of multiple stakeholders 

who would provide support in specific areas of co-management. Besides, current mobilization methods 

were inadequate since they excluded traditional leaders, publicity materials, periodic newsletters and 

electronic/social media platforms. This study points out critical gaps in stakeholders’ inclusion and 

mobilization. The gaps should be filled by careful review of fisheries co-management policy at County level 

to allow for effective fisheries management.  

Keywords: Beach Management Units; Co-management; Fisheries; Lake Turkana; Stakeholders 
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Appendix 4.2: Abstract 2  

Factors influencing capacity of beach management units to implement fisheries co-
management approach in a tropical desert lake 

 
Maurice O. Ogoma1*, Bernard K. Kirui1, Gilbert O. Obwoyere1, Evans O. Obura2& Elick O. 

Otachi2 
 

1Department of Natural Resources, Faculty of Environment and Resources Development, 
Egerton University, P.O. Box 536-20115 Egerton, Kenya 

2Department of Biological Sciences, Faculty of Science, Egerton University, P.O. Box 536-
20115 Egerton, Kenya 

*Corresponding author: maurice.ogoma@egerton.ac.ke   
 
Abstract 
Lake Turkana fishery consists of seven endemic and 12 commercially exploited species and is the 
second largest producer of freshwater fish in Kenya. It supports livelihoods of approx. 300,000 
people locally. The lake is managed by beach management units (BMU) through a co-management 
arrangement between the government and stakeholders. Despite this, it faces management related 
challenges that have resulted in plummeting fish production due to uncontrolled fishing effort, 
increased competition among fishermen and deficient statistics to support management objectives. 
This study investigated institutional factors influencing BMUs’ performance by examining 
training and level of understanding of BMU laws and regulations, funding sources and usage and 
equipment ownership. A cross-sectional study was adopted and purposive sampling used to collect 
data from 693 respondents using questionnaires. Chi square was used to test for statistical 
differences at 95% significant level using MINITAB statistical software. Results showed that 
resource mobilization was statistically significant (x2=154.098, df=21, p=0.00) but donors (45%) 
contributed most funds compared to national government (21%), county government (19%) and 
well-wishers (15%). Main revenue sources were membership registration (41%) and daily landing 
fees (25%). Revenue was used to purchase fishing gears (47%), supported welfare activities (18%) 
while significant portion (35%) was shared by members. Members’ training was statistically 
significant (x2=79.510, df=14, p= 0.000) but only 35% were effectively trained while 65% had 
contrary opinion. Members were trained on fish handling (49%), BMU laws (28%) and micro-
credit (23%) but key training gaps included data collection, conflicts resolution and sea 
surveillance/patrols. BMUs owned equipment; however, 87% were poorly serviced while others 
were not available. BMU performance could be improved mainly by providing financial support 
(27%), capacity building (19%) and security to fishermen (17%). This study identified critical 
capacity factors influencing BMU operations. The factors should be enhanced by various 
stakeholders to support BMU performance and promote collaborative management of fisheries 
resources in Lake Turkana.    
 
Key words: Lake Turkana, BMUs, Co-management, Fisheries, Capacity, Training, Equipment, 
Funding 
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Appendix 5: Research permit 
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Appendix 6: Key data analysis outputs 

Contingency tables: 
Which group of SH is involved in BMU activities?   

Contingency table     

  countygovt donors natgovt   

eliye 14 40 25   

impressa 14 33 43   

kerio 16 76 26   

lomekwi 13 28 33   

lowarangak 12 64 17   

nariemet 9 42 11   

natirae 30 25 30   

todonyang 13 50 43   

X-squared = 74.099, df = 14, p-value = 3.461e-10   

      

Which method is used by your BMU to disseminate information? 
Contingency table     

  electronicmedia letters publicforums   

eliye 12 40 27   

impressa 12 51 27   

kerio 35 25 58   

lomekwi 14 52 8   

lowarangak 14 32 47   

nariemet 30 22 10   

natirae 11 43 31   

todonyang 23 34 49   

X-squared = 106.44, df = 14, p-value = 2.739e-16   

      

Which strategy is used by your BMU to ensure SH participation? 
Contingency table     

  BMUmeetings 
Capacity 
building 

Conflict 
resolution 

Participation 
byinvitation 

Respecting 
advise 

eliye 9 17 9 26 18 

impressa 20 19 12 19 20 

kerio 16 56 9 15 22 

lomekwi 8 11 20 11 24 

lowarangak 8 44 6 14 21 

nariemet 14 14 7 14 13 

natirae 7 14 9 34 21 

todonyang 12 36 19 13 26 

X-squared = 106.67, df = 28, p-value = 4.087e-11   
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Regression results for types of training received by BMU members         

Variable Fish Handling Micro-credit 
INTERCEPT 2.417369 -26.902355 

z-statistic 3.386914 -87.097377 

p-value 0.0007068346 0.0000000000 

AGE 0.07210163 0.02621515 

z-statistic 498888 1.948675   

p-value 3.821944e-08 5.133430e-02 

EXPERIENCE -0.09294892            -0.12514447   

z-statistic -2.252946             -3.005996             

p-value 0.024262554 0.002647121          

MARITALSTATUSMARRIED 0.89686343 0.04416572 

z-statistic 3.3236564 0.1335511          

p-value 0.0008884559            0.8937575381            

MARITALSTATUSSINGLE -0.05080066 -0.59792337   

z-statistic -0.09633232         -1.06313654         

p-value 0.9232566      0.2877200      

EDUCATIONPRIMARY -2.917392 -2.911844 

z-statistic -6.205294 -6.272952 

p-value 5.459486e-10 3.542659e-10 

EDUCATIONSECONDARY -26.16911  13.60051  

z-statistic -9558627824      5632130 

p-value 0 0 

EDUCATIONTERTIARY -31.61634   12.28840   

z-statistic -8.845027e+12   2.945186e+06   

p-value 0 0 

GENDERMALE -2.523538 29.104268 

z-statistic -8.008013 94.225897 

p-value 1.110223e-15 0.000000e+00 
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Regression results for training gaps among BMU members 

Variable Conflicts Finance Patrols 
INTERCEPT 9.612841 9.783427 -15.207286 

z-statistic 4.099966 4.238649 -8.767104 

p-value 4.132102e-05 2.248684e-05 0.000000e+00 

AGE -0.3625974    -0.4210597    -0.2221103    

z-statistic -5.070280    -6.020051    -3.199355    

p-value 3.972301e-07 1.743626e-09 377356e-03 

EXPERIENCE 1.170527         1.348646 1.477483    

z-statistic 6.467642            7.394459             7.702524             

p-value 9.954371e-11 1.418865e-13 1.332268e-14            

MARITALSTATUSMARRIED -22.009489    -5.539899   13.979602  

z-statistic -40.190497        -2.516265        11.368074         

p-value 0.00000000 0.01186059 0.00000000 

MARITALSTATUSSINGLE -18.91333  -30.68938    13.08978   

z-statistic -2.392014e+01          -7.452222e+06          1.297469e+01         

p-value 0 0 0 

EDUCATIONPRIMARY 3.405635          3.269557            -4.390480          

z-statistic 3.446964       3.177431        -3.216504       

p-value 0.0005669242 0.0014858593 0.0012976259 

EDUCATIONSECONDARY -20.267419 5.284286 -20.655005 

z-statistic -1.086668e+04 4.523110e+00 -1.846088e+08 

p-value 0.000000e+00 6.093751e-06 0.000000e+00 

EDUCATIONTERTIARY -47.503210 6.094555 -1.205607   

z-statistic NaN 1.8738915 -0.3185826   

p-value NaN 0.06094539   0.75004308   

GENDERMALE 13.9984369 -0.7700514 2.3893460 

z-statistic 19.6484865 -0.3593474 1.0224731 

p-value 0.0000000 0.7193352 0.3065571 
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Regression results for source of funding among the BMUs           

Variable Donors National Well-wishers 
INTERCEPT 10.54818 -24.36856 13.16366 

z-statistic 7.961474 -16.430984 8.863795 

p-value 1.776357e-15 0.000000e+00 0.000000e+00 

AGE -0.14757516 -0.06985062   -0.20134293 

z-statistic -6.284190 -2.669578   -7.721827 

p-value 3.295682e-10 7.594664e-03 1.154632e-14 

EXPERIENCE -0.06501152  0.32765755   -0.02688445  

z-statistic -2.0040381         4.1411840 -0.6762386         

p-value 4.506597e-02 3.455177e-05   4.988892e-01          

MARITALSTATUSMARRIED -0.1728177            -35.2340175   -2.6731961            

z-statistic -4.675961e-01 -2.997982e+07        -4.934784e+00 

p-value 6.400734e-01         0.000000e+00 8.023957e-07 

MARITALSTATUSSINGLE -3.684111        -21.255228        -4.473684        

z-statistic -5.386384e+00         -6.555297e+08         -5.072091e+00         

p-value 7.188940e-08      0.000000e+00      3.934688e-07      

EDUCATIONPRIMARY -0.6396068 21.7185447 -1.9886715 

z-statistic -1.803029       23.959945        -4.041493        

p-value 7.138369e-02 0.000000e+00 5.311192e-05 

EDUCATIONSECONDARY -30.8406071       38.8814133        0.4356363         

z-statistic 1.451120e+13 1.056828e+06 5.088677e-01 

p-value 0.000000          0.000000          0.610845          

EDUCATIONTERTIARY 27.66301461   23.55435515    0.01040256   

z-statistic -4.098520e+11   2.090218e+01    1.097327e-02   

p-value 0.0000000 0.0000000 0.9912448 

GENDERMALE -2.735338 3.214053 -3.815676 

z-statistic -5.405367 2.613780 -6.918587 

p-value 6.467572e-08 8.954667e-03 4.561684e-12 

 


