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ABSTRACT 

The fisheries of the Caribbean Netherlands have been described as unsustainable through 
various reports by the Wageningen Research University, mainly due to the lack of consistent 
management of the fisheries, lack of knowledge on sustainable fishing practices, insufficient 
involvement of fishers and other resource users in management decisions, and lack of 
enforcement. To resolve this, a co-management system could be implemented to allow for 
a better dialogue between actors and a better influx of knowledge. The conditions 
influencing success of co-management models were identified by analyzing case studies 
describing implementation of co-management models in the field. The results of the study 
determined that there is a potential to implement co-management strategies in the 
Caribbean Netherlands, as several factors that contribute to a successful co-management 
system are already present on some of the islands. In addition, motivation and a willingness 
for change has been voiced by several fishers. However, to achieve this change, a few points 
must be improved, for which four recommendations have been made that should be taken 
into consideration if the implementation of co-management is desired. The four 
recommendations are: (1) well-defined legislation and management goals, (2) fisheries 
officer, (3) conflict management, and (4) workshops. 
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ABBREVIATIONS 
 
BES  Bonaire St. Eustatius Saba 

BNMP Bonaire National Marine Park 

EEZ Exclusive Economic Zone 
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KILTV Royal Netherlands Institute of Southeast Asian and Caribbean Studies  

LNV Landbouw, Natuur en Voedselkwaliteit (Agriculture, Nature and Food Quality) 

LVV Landbouw, Veeteelt en Visserij (Agriculture, Livestock and Fisheries) 

MPA Marine Protected Area 

NPP Nature Policy Plan 

SBMU Saba Bank Management Unit 

SCF Saba Conservation Foundation 

STENAPA St. Eustatius National Parks  

STINAPA Stichting Nationale Parken Bonaire 

WWF-NL World Wide Fund for Nature - Netherlands 

WUR Wageningen University & Research 
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1. INTRODUCTION 

 
The current study examines the potential for implementing co-management in the fisheries 
of the Caribbean Netherlands and was conducted in assignment of the World Wide Fund for 
Nature – Netherlands. The Caribbean Netherlands consists of three islands: Bonaire, St. 
Eustatius, and Saba, as seen in Figure 1 and Figure 2. Like fisheries all over the world, there 
have been indications of decreasing fish stocks on some of these islands, as well as a general 
unsustainability of the fisheries. The WWF-NL is present on all three islands of the 
Caribbean Netherlands, working on the conservation of the surrounding ocean through 
micro-plastic studies, conserving the local sea turtle populations and working with local 
fisheries. The aim of WWF-NL is to work towards sustainable fishing practices to restore 
depleted fish stocks. This study aims to investigate the feasibility of a co-management 
system as a tool to enhance fisheries management by looking at case studies in and outside 
the region and compare the conditions for success and failure to the Caribbean Netherlands 
context.  
 

 

 
 

Figure 1. Map of the Caribbean where the three islands of the Caribbean Netherlands are circled in green. 
The bottom left is Bonaire, the top left is Saba and the top right is St. Eustatius. 

 
 

1.1 DECLINING FISH STOCKS AND THE NEED FOR BETTER MANAGEMENT 
 
Fisheries have a large economic role in many nation states, as aquatic products are the 
primary source of animal protein for 1 billion people worldwide. Not only this, but 59,6 
million people work directly in fisheries (FAO, 2016a). Mismanagement of fisheries causes 
overfishing and overexploitation, which consequently depletes not only the marine 
ecosystems but also the livelihoods of people who depend on the resources provided by 
fisheries. In the 1950s global annual catches were at 19 million tons; since then they have 
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risen to around 85 to 95 million tons annually, and the numbers are currently static (FAO, 
2016b). However, Pauly and Zeller (2016) suggest that these numbers are underestimated 
by 20 to 30 million tons due to illegal, unreported and unregulated (IUU) fishing. These 
numbers also do not take into account the increase in effort that has been put into fishing, 
in terms of manpower and in technology. Similar results have been seen in the Caribbean 
Netherlands, as historical data from Curacao, which is comparable to Bonaire, shows that 
the populations of commercially important reef fish have declined dramatically resulting in 
fishing pressure shifting to pelagic species.  
 

 
 

Figure 2. Map of the three islands (Bonaire, St. Eustatius, and Saba) 
within the Caribbean Netherlands (images not to scale). 

 
 

Due to lack of consistent data collection concerning the fisheries of the Caribbean 
Netherlands, otherwise known as the BES islands (Bonaire, St. Eustatius, Saba), it is difficult 
to determine whether overexploitation is present. However, from signs noted by studies 
and local experts, the current situation indicates that all fish stocks, especially reef fish 
stocks, are heavily depleted. There is a great variety of threats to the fisheries, ranging from 
natural phenomenas, indirectly caused by human activity or direct anthropogenic impact. 
Some of these threats include (de Graaf et al., 2016): 
 

- Invasive flora and fauna 
- Nutrient enrichment 
- Coastal development 
- Commercial fishing 
- Recreational fishing 

- Pollution 
- Sedimentation 
- Coral bleaching 
- Scuba Diving 
- Poach
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Wageningen University & Research (WUR) has conducted several studies creating report 
cards on each of the three islands, giving a clearer understanding of the current state of 
each fishery. This data was collected through surveys on fish landings over a longer time 
period to give a full assessment of the situation. On all three islands, the ecosystems have 
been plagued with several diseases and pathogens. A coral disease led to the decimation of 
Acropora on all three islands and an unknown pathogen caused a rapid decline of the long-
spined sea urchin (Diadema antillarum) in the early 1980s, causing drastic effects to the 
overall system (de Graaf et al., 2015). Several species have been put onto a protected list by 
the local government due to their vulnerability in the ecosystems of the Caribbean 
Netherlands. The only exception on this list is the lobsters which are protected from May 
until October during their reproduction season. This list includes the following protected 
species on Bonaire (STINAPA, 2019): 
 
 

- All parrotfish (Scaridae spp.) 
- All sharks (Selachimorpha spp.) 
- All rays (Batoidea spp.) 
- Cubera Snapper (Lutjanus 

cyanopterus) 
- Mutton Snapper (Lutjanus analis) 
- Nassau Grouper (Epinephelus 

striatus) 
- Goliath Grouper (Epinephelus 

itajara) 

- Bigeye Tuna (Thunnus obesus) 
- Hogfish (Lachnolaimus maximus) 
- Red Porgy (Pagrus pagrus) 
- Queen Triggerfish (Balistes vetula) 
- Queen Conch (Strombus gigas) 
- Spotted Lobster (Panulirus 

guttatus) 
- Smoothtail Lobster (Panulirus 

laevicauda) 
- Spiny Lobster (Palinuridae spp.) 

 
 
Moreover, fishers on all islands have noted declines in fish stocks, thus indicating that even 
though there is a lack in monitoring and scientific data, there is evidence from local 
observations that management changes need to be introduced. Overall, the research 
provided by WUR indicates that there is an urgency to maintain these fisheries at a more 
sustainable standard, and that current fishing methods and overall lack of management of 
the fisheries may drastically deplete the fish stock seen in the Caribbean Netherlands. This 
may impact not only the marine ecosystem but also the livelihoods of all those that are 
reliant on the fishery and the economic incomes of the islands, a great part of which 
consists of fish exports to Curacao. These impacts of decreasing fish stocks have been noted 
by fishers on Bonaire, as they have seen the impacts of these declines on their own landings 
and incomes  (Johnson & Jackson, 2015)). As fishers have expressed concerns about this, 
chances are they are susceptible to co-management. Co-management is a type of 
management that allows for the government and community to work together 
collaboratively when managing the fisheries. This may be a more relevant management type 
as traditional forms of management are often top-down and are not tailored to small-scale 
fisheries (Pomeroy and Williams, 1994).  
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Considering the aforementioned, this allows for the research into sustainable co-
management, as it can be a solution that does not require strong enforcement but one that 
will enhance social cohesion in each community whilst also creating a healthier marine 
ecosystem. The current fisheries management plan is not tailored to the needs of the 
islands and therefore does not provide solutions to the issues that the islands are facing. To 
address this, the national government has taken action and is currently in the process of 
rewriting the fisheries legislation for the Caribbean Netherlands. This allows for the WWF-
NL to present the idea of co-management as the new form of management for the fisheries 
of the Caribbean Netherlands, to make a positive change in creating sustainable fisheries. 
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2. RESEARCH OBJECTIVE AND QUESTIONS 
 
The overall goal of this study is to determine whether co-management would be suited to 
the fishing sector of the Caribbean Netherlands, as well as to determine which areas need to 
be improved to achieve this management system. Case studies of co-management systems 
in the region were analyzed to identify factors for success and failure. The perception of 
stakeholders of the status of these factors in the context of the Caribbean Netherlands was 
obtained through surveys and allows identification of potential bottlenecks and chances for 
success within the sector. 
 
Thus, the following overarching research question is posed: 
 
What are the conditions under which a co-management system aimed at inclusiveness and 
sustainability can work in the fisheries of the Caribbean Netherlands? 
 
Supported by the subsequent sub-questions: 

- What are the global best practices, recommendations and example case studies for 
fisher involvement in fisheries management?  

- What are the considerations for the Caribbean Netherlands with regard to co-
management? 

- Is a co-management system beneficial in the Caribbean Netherlands context and if 
so, what model might fit the local situation best and what steps are required to 
establish this model? 
 

 

2.1 ACADEMIC AND SOCIETAL RELEVANCE 
 
Co-management in fisheries has been a form of management that has been used since the 
mid-1990s, as first described by Pomeroy and Williams (1994). Thus, it is a management 
system that has only been portrayed in the past 20 years and an analysis of case studies of 
successful implementations of co-management would greatly add to the literature. This 
research is highly relevant in the society of the Caribbean Netherlands, as there is an 
urgency to create sustainable fisheries to meet the demand of the local community for 
better livelihoods but also to meet the demand for sustainable use of natural resources. It 
has been noted that local fishermen themselves have observed a decline in fish stocks. The 
desire to address this problem has led to the decision that the LNV will rewrite their 
fisheries legislation.  

 
This research provides recommendations on what management options are best for the 
Caribbean Netherlands to ensure better compliance to regulations, more support from the 
fishing community as well as a tailored approach delegation of responsibilities and in the 
end healthier fish stocks. The results provide the opportunity to achieve more sustainable 
fisheries and close the knowledge gap found on the islands surrounding unsustainable 
fishing methods and management. 
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2.2 CONCEPTUAL FRAMEWORK 
 
The overarching goal for this research project is to go from unsustainable fisheries to 
sustainable fisheries, and to achieve this, all relevant factors need to be accounted for when 
setting up a relevant methodology for this research. These factors, which influence the 
management of the fisheries, can be subdivided into internal and external. Internal include 
those that are directly relevant to the fisheries, i.e. characteristics of the fishing fleet, 
management of fisheries, institutional structure of the fisheries sector, etc. Whereas 
external factors include funding, tourism sector, government support in the fisheries sector, 
etc. Thus, it is important to determine how these factors influence the success of co-
management.  

 
An important factor is the management structure of the fisheries, as that is the pivotal point 
that would allow this change to be made. As all three islands of the Caribbean Netherlands 
are relatively small, the number of commercial fishers per island is very small, as seen in 
Table 1. Thus, finding case studies with similar small-scale fisheries may provide some 
difficulty. However, this is a trait that is unique to these islands and hence it is a very 
important aspect to factor in when recommending a certain type of co-management. Social 
factors are also taken into account, which are concisely described in a paper not yet 
published from the Royal Netherlands Institute of Southeast Asian and Caribbean Studies 
(KILTV), which describes the social mapping of the fisheries sector of all three islands and 
where bottlenecks amongst the society can be seen (MacDonald, 2019).  
 

Table 1. The number of professional/commercial fishermen (full-time and part-time) on all three islands of the 
Caribbean Netherlands (MacDonald, 2019; de Graaf et al., 2015; Johnson and Jackson, 2015) 

 
Islands Full-time Part-time 
Bonaire 30 50 
St. Eustatius 3-5 15 
Saba 10-15 N/A 

 
 
The conceptual framework, as seen in Figure 6, for this study describes how internal and 
external fisheries factors influence the success of co-management. The current state of 
these factors in the Caribbean Netherlands would be compared to the desired status based 
on case study analysis and stakeholder perceptions. This will indicate what should be 
changed to allow for successful implementation of co-management, ultimately leading to 
recommendations on how to work towards enabling conditions for a successful co-
management system and a sustainable fishery. 
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Figure 6. Conceptual framework of the co-management strategy 
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3. THE CURRENT STATUS OF THE FISHERIES OF THE CARIBBEAN NETHERLANDS  
 
To understand why co-management is relevant to the Caribbean Netherlands, the following 
chapters will discuss the current state of the fisheries on each island separately. Concluding 
with a chapter on the current fisheries management system and what the relevant 
stakeholders within these fisheries are. Once this is understood, co-management is 
discussed in greater depth, to give an insight into the details of such a management system. 
 
 

3.1 CURRENT STATUS OF BONAIRE’S FISHERIES 
 
Bonaire established the Bonaire National Marine Park (BNMP) in 1979 which covers an area 
of 27km2 and ranging to depths of 60m (de Graaf et al., 2016). Two no-fishing and no-diving 
zones were introduced in 2008, due to declining fish stocks since the early 2000s, which has 
been noted by locals (Johnson and Jackson, 2015). Nonetheless, there is easy entry into the 
fishing grounds as it does not require a fishing license, nor is a large investment in fishing 
gear required as the most common gear used in coastal fisheries are handlines (de Graaf et 
al., 2016).  

 
Tourism plays a great role in the economy of Bonaire, accounting for 16,4% if the GDP in 
2012 (CBS, 2015), in which a healthy and sustainable coastal fishery has extreme 
importance. However, the decline in the health of the coastal fishery has in great part also 
been a result of diminishing habitat and the technological changes that occurred on the 
island namely transitioning the fishing industry from sail boats to motorized boats, as well as 
the possibility of storing fish for a longer period of time. These motorized boats often 
include technological systems such as GPS and fish finders, making fishing more efficient. 
Therefore, if this modern technology is not managed sustainably, it can negatively impact 
the fish stock (Kenchington, Ward and Hegerl, 2003). 
 
In the coastal fisheries, shore-based fishing is mainly recreational, which is a significant 
cultural and social activity. It is estimated that about one third of Bonarian households take 
part in recreational shore-based fishing (Lacle et al., 2012). Harvesting parrotfish was 
banned in 2010, yet these are still commonly observed in catches (de Graaf et al., 2016), 
indicating that there is a major lack of enforcement when introducing bans on reef fish. 
WUR concluded that the reef fish stock of Bonaire can be considered overexploited, as 18% 
of the grouper (Epinephelinae) standing stock is currently harvested, indicating high 
unsustainable fishing pressure (de Graaf et al., 2016). This can also be seen in the reef fish 
landed by boat-based fishers, of which 90% is barracuda (de Graaf et al., 2016). Conversely, 
there is an indication of similar fishing efforts in the 1990s, giving insight that the overall 
contribution of reef fish has declined and that fishers are favoring larger pelagic fish in 
Bonaire, due to a change in management which restricted the use of nets and fish traps.  

 
Among all of the landing observations, some studies have also noted a significant increase in 
macro-algae cover within the coral reef systems which can be detrimental to the system 
itself (Bak et al., 2005; Steneck et al., 2015). 
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3.2 CURRENT STATUS OF ST. EUSTATIUS’ FISHERIES 
 
St. Eustatius’ coral reef ecosystem generates 11% of the island’s GDP, which supports the 
tourism and fishery industries (Bervoets, 2010). The annual landings for the pelagic fisheries 
are small, but the fishery is underdeveloped (de Graaf et al., 2015). This may be due to the 
small number of fishers on the island as well as the lack of knowledge on the fishery and 
absence of resources provided to fish sustainably.  

 
Contrary to the pelagic fishery, the Caribbean spiny lobster fishery is more developed, 
where catch and effort in the past 25 years have stayed relatively stable. However, 41% of 
the landed lobsters are below the legal landing size (de Graaf et al., 2015). This indicates 
that the overfishing of small lobsters could cause the population of lobsters to mature at an 
earlier age but at a smaller size, bringing a desynchronization into the life cycles of the 
lobster.  

 
Within the mixed reef fishery, low yield may be a characteristic of the habitat type and not 
due to overfishing. Nevertheless, there is a lack of large grouper species, which may cause 
concern for that fishery (de Graaf et al., 2015).  

 
Within the benthic community, coral health indicators show that for the index regarding 
coral cover, the system scored “poor” and for macroalgae cover, it scored “critical” (de 
Graaf et al., 2015). Macroalgae cover is currently at 25% which is similar to that seen in the 
region, but this can be deemed as very undesirable as it correlates with the decreasing coral 
cover, which was recorded at 5% in 2015 (de Graaf et al., 2015). This is a trend that has 
been declining drastically since 1999 (Jackson et al., 2014).  

 
Overall, the fisheries of St. Eustatius are harvested at high levels but have very little 
management to ensure sustainable harvesting.   
 

 

3.3 CURRENT STATUS OF SABA’S FISHERIES 
 
The ecosystem services from marine and terrestrial ecosystems of Saba result in a total 
economic value of 28,4 million USD per year (Cado van der Lely et al., 2014), where fisheries 
contribute 10% of Saba’s GDP (Dilrosun, 2000).  

 
Saba Bank is a submarine atoll located by Saba island, this area has a high marine 
biodiversity and is hence the main area in which fishing takes place. Saba Bank has two main 
fisheries, the West-Indian spiny lobster and the deep-water snappers (Meesters et al., 
2010). The lobster fishery on the island of Saba has seen a 50% increase in effort which has 
resulted in double the landings, causing the lobster population decline (de Graaf et al., 
2017). Yet, the sizes of the lobsters that were landed show no indication of growth 
reduction due to overfishing. Therefore, the impacts of the increased effort in fishing has 
not yet had an effect on the life cycles of the lobsters. A study indicates that there is a 
connectivity between lobster populations and the Caribbean. They conclude that Saba Bank 
is most likely a ‘sink’ for larvae from different regions as other surrounding countries have 
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started protecting their lobster populations, which may be the reason why lobster 
populations in Saba have been stable despite the increase in fishing effort (Butler IV et al., 
2011).  

 
IUU fishing has significantly decreased in the last decade (de Graaf et al., 2017) which is very 
positive for future data reports on landings, to be able to quantify the fish stocks in Saba. 
However, current fishing methods and fishing gear have caused a deterioration of reef 
habitat, leading to low reef fish populations. In the deep-water snapper fishery, there was a 
change in gear from hook and line to traps, which has significantly changed the fish sizes at 
maturity, causing changes in annual catch which are driven by the increased effort (de Graaf 
et al., 2017). Management responses to this undesirably overexploitation was a 6 month 
closed season in 2017, as data indicates that there the current stock of deep-water snapper 
is 75% lower than what was recorded in the early 1970s (de Graaf et al., 2017). 

 
 

3.4 CURRENT FISHERIES MANAGEMENT & RELEVANT STAKEHOLDERS  
 
All management regarding fisheries in the Caribbean Netherlands falls under the 
Government of the Netherlands and more specifically the Ministry of Agriculture, Nature 
and Food Quality (LNV). The ministry of LNV is directly responsible for the fisheries sector, 
including territorial waters and the exclusive economic zone (EEZ) surrounding all three 
islands. Currently, there is a Fisheries Act BES and Fisheries Decree BES that are specific for 
the islands of the Caribbean Netherlands, who are all regulated by the Government of the 
Netherlands. These policies have an overlap with the Nature Policy Plan Caribbean 
Netherlands (NPP) from 2013-2017. However, these policies do not reflect the current state 
of the fisheries and thus do not support the fisheries where help is needed. Amongst the 
management of the fisheries, there is a lack of clarity of roles and responsibilities that the 
relevant stakeholders hold. This causes various conflicts and becomes the main driver for 
lack of effective management of the fisheries and thus the unsustainability of these fisheries 
(MacDonald, 2019).  
 
 The local government on the islands consists of an island council, an executive council and 
various management departments. Specifically, the executive council holds the 
responsibility of creating nature conservation management plans for the islands, advising 
the islands, and specifying protected areas and species. The governmental department of 
Agriculture, Livestock and Fisheries (LVV), is present on Bonaire and St. Eustatius. This 
department is currently in charge of implementing legislation, but due to lack of 
communication and clarity of the role they have caused ineffective management 
(MacDonald, 2019). This lack occurs because there is no one that is exclusively responsible 
for the fisheries within the local government. The public entity of Saba has the Saba Bank 
Management Unit which focuses on the fisheries. Bonaire also has a Nature Management 
Commission which advises the executive council. All three islands also have local non-
government organisations (NGOs) that are respective to each island. On Bonaire, NGO’s that 
share are concerned with some element of the marine environment are the Stichting 
Nationale Parken Bonaire (STINAPA) and Sea Turtle Conservation Bonaire; on St. Eustatius 
that is the St. Eustatius National Parks (STENAPA), and on Saba that is the Saba Conservation 
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Foundation (SCF). All three are mandated by the local government to manage the marine- 
and terrestrial parks, they sometimes act as advisory bodies and they are educators for the 
public. Finally, WWF-NL is also an NGO that is active on all three islands with the specific 
goal of gaining healthier fish stocks. There are other stakeholders that are part of these 
fisheries that are clearly outlined in the Social Mapping Report by MacDonald (2019).  
 
For Bonaire and St. Eustatius, the primary stakeholders of the fishery are the fishers, these 
however have marginal participation regarding the management of the fishery. This minimal 
participation is caused by the lack of proper fisher cooperatives. On Saba, fishers often 
collaborate with one another in terms of management. There is currently and attempt to set 
up a fisher cooperative on both Saba and St. Eustatius. On Bonaire, previous cooperatives 
had been set up, but were often unsuccessful. This was mainly due to a lack of trust 
amongst the fishers, a lack of understanding of why a cooperative was set up, and fishers 
were often scared that participation would lead to a cut in income, having to pay taxes, or 
becoming political. Learning from this the cooperative PISKABON has been set up and has 
been working more effectively on Bonaire (Pers. Com. WWF-NL).  
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4. CO-MANAGEMENT OF FISHERIES 
 
Overexploitation of fisheries is often caused by underlying causes within management, such 
as economic, political, social, and/or institutional conflicts (Pomeroy, 1995). Fisheries 
require coherent management initiatives as a fishery is one large ecosystem and not species 
by species (de Graaf et al., 2017). As the ministry of the LNV is aiming to reconstruct the 
fisheries legislation, a deep understanding of the current state of the fisheries is needed, to 
be able to give a solution that benefits all participating actors. A potential solution has been 
defined which attains sustainable fisheries in the Caribbean Netherlands without resorting 
only to top-down implementation of legislation, namely co-management.  
 
Co-management can be defined as "a partnership arrangement between government and 
the local community of resource users, sometimes also connected with agents such as 
NGOs, research institutions, and other resource stakeholders, to share the responsibility 
and authority for management of a resource" (FAO, 2019). This is considered as a type of 
community-based initiative that can be applied to various different sectors. For the fisheries 
sector, a community-based management system would allow for the full involvement of the 
fishermen, to successfully increase the sustainability of the fisheries. There are multiple 
forms of co-management that go from a government-based managed to community-based 
management, as seen in Figure 3. However, these can be simplified into five different types 
of co-management (Pomeroy and Rivera-Guieb, 2006):  

 
(1) Instructive: allows for a dialogue between government and fishers, however all 

authority remains with the government, 
(2) Consultative: allows for the government to consult with fishermen on decisions 

that they plan to make, however all authority to make those decision remains 
with the government. 

(3) Cooperative: occurs when government and fishers work together as equals and 
come to a common decision. Authority is shared between the two parties.  

(4) Advisory: fishers advise the government on decisions that need to be taken, 
which are endorsed by the government.  

(5) Informative: occurs when the government gives all authority to make decisions 
to fishers, who then inform the government on decisions that they will make. 

 
This simplification is possible as many of these types of co-management overlap to various 
degrees, thus making five separate blocks for the types allows for a better distinction 
between the co-management types. 
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Figure 3. Hierarchy of co-management types (Berkes, 1994; Pomeroy and Williams, 1994) 
 
 

4.1 IMPLEMENTATION OF CO-MANAGEMENT STRATEGIES 
 
Co-management of fisheries results in lower enforcement and management costs, giving the 
governing actors more incentive to provide a more sustainable fishery to its fishermen 
(Pomeroy and Williams, 1994; Defeo and Castilla, 2005). It can enhance data reliability, 
allowing for more accurate models of the current status fish stocks and will be able to 
predict the future of these stocks. This is beneficial for all parties as it will increase the 
reliability of models and thus be able to help in recovering depleted fish stocks. There will 
be overall improved acceptability of the management measures amongst all participant 
users, as well as a larger participation of fishers within the management of the fishery. This 
will give a voice to the fishers and allow them to work with the governing parties to come 
up with ways that do not undermine any party but that are most beneficial for all actors, 
and most importantly for the fishery. Thus, an improved social cohesion and greater 
community development will grow (Pomeroy and Williams, 1994). However, this will require 
a long-term effort and will only succeed if all actors participate. 
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Figure 4. Three processes that bridge the gaps between theory and practice when 

implementing co-management (Berkes, 2010; Finkbeiner and Basurto, 2015) 
 
Implementation of co-management strategies often reveal gaps between theory and 
practice, which can be bridged through three processes, as seen in Figure 4. Communicative 
action indicates the sharing of information and understanding of the issue as well as a 
shared vision that is controlled locally. This entails effective communication and 
collaboration between stakeholders that will allow for a greater understanding of the issues 
that the fisheries are facing and that it is necessary to improve the current status for there 
to be a sustainable fishery. Self-organization occurs where relationships are developed 
between stakeholders allowing for more efficient communication and overall effectiveness 
of the framework. It also entails that networks and organisations should be created to allow 
for this organisation to be effective but also to allow for a platform that focuses primarily on 
the well-being of the fisheries and the fisheries sector. Finally, collective action happens 
through institution and capacity building, similarly to that seen in self-organisation. This 
process is critical for the transition into a co-management system as these institutions are 
the foundation of that system (Berkes, 2010; Finkbeiner and Basurto, 2015). Through 
successful implementation and completion of these processes, a collaborative management 
system between the fishing sector and the government could be set in place. 
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4.2 MANAGEMENT CRITERIA FOR CO-MANAGEMENT 
 
Noble (2000) describes a set of institutional criteria for the implementation of co-
management under ideal circumstances, however within the actual management plan there 
are certain conditions that will allow for success even if the institutional criteria are not fully 
achieved. These conditions include: 
 

• Having clearly defined boundaries that are based on the ecosystem that is easily 
observable and understood by local fishermen (Pinkerton, 1989; Pomeroy and 
Williams, 1994). These boundaries must also consider the size of the management 
area and thus adhere to the available technology and refrain to an area that is 
accessible and manageable with the technology available.  

• The membership of the fishery and fishing industry must also be clearly defined 
(Pinkerton, 1989; Pomeroy and Williams, 1994). It should still indicate for a member 
group that is not too large as that may hinder the effectiveness of communication 
between members and would restrict both the efficiency and effectiveness of 
decision-making.  

• Finally, group cohesion also plays a large role in achieving success (Pinkerton, 1989; 
Pomeroy and Williams, 1994), especially if there is a common understanding of what 
the current problem is and that there alternative strategies must be discussed to 
achieve the best outcome for the fishery.  

 
Compliance to all criteria is not necessary, but it provides a roadmap of areas which are 
important to focus on when introducing such a system. Having these criteria set as goals 
may also be an option as to how to approach these conditions. Overall, these set a broad 
roadmap to follow for the success of any implementation.  
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5. METHODOLOGY 
 

5.1 OPERATIONALIZATION OF DEPENDENT VARIABLES 
 
Variable Definition 
Co-Management "a partnership arrangement between government and 

the local community of resource users, sometimes also 
connected with agents such as NGOs and research 
institutions, and other resource stakeholders, to share 
the responsibility and authority for management of a 
resource" (FAO, 2019) 
 

Instructive Co-Management  
 

Mechanisms for dialogue between stakeholders, 
however the main authority remains with the 
government who inform fishermen on the decisions 
they aim to make 
 

Consultative Co-Management Allows for a government to consult with fishermen, 
however power to make decision remains with the 
government 
 

Cooperative Co-Management Occurs when government and fishermen work 
together as equals to come to a common decision 
 

Advisory Co-Management  Fishermen give advice to the government on the 
decisions that need to be taken, which are 
subsequently endorsed by the government 
 

Informative Co-Management  Occurs when the government issues the authority to 
make decisions to fishermen, who will subsequently 
inform the government of such decisions 
 

Inclusiveness All stakeholders, fishing industry actors (fishermen, fish 
mongers, salesmen, etc.) and government actors, 
collaboratively work together 
 

Sustainability Sustainable fishing/harvest, where fishing does not 
have a negative impact on the fish stock 
 

Success Can be attained if there is a positive social and 
economic impact as well as a positive impact on the 
health of the fisheries 
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5.2 ANALYTICAL METHODS 
 

The methodology used for this research project comprises of two different methods, a 
qualitative meta-analysis and a survey, as seen in Figure 7. 

 

 
Figure 7. Methodology 
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5.2.1 CASE STUDY ANALYSIS  
 
The case study analysis was used as different success stories of co-management need to be 
compared and analyzed to determine which form of co-management would provide the 
best results in the Caribbean Netherlands. This process has four steps, as seen in Figure 8, 
which have been modified from the steps discussed by Timulak (2009). 
 

 
Figure 8. Adapted Methodology of a Case Study Analysis 

 
To allow for consistency throughout the methods, clear definitions need to be determined 
of co-management and the different forms of co-management. This allows for an efficient 
selection of primary studies. Other than stating clear definitions, a criterion with parameters 
and specific keywords need to be set. This allowed for the search of literature to be concise 
and will close the margin on potential irrelevant literature. Common databases such as 
Google Scholar were used. Paterson et al. (2001) recommends a minimum of 12 studies, 
however literature base should not exceed 100 studies. The second phase is the ‘appraisal 
of primary studies’, which primarily consists of an inspection of the studies resulting from 
the search. This inspection includes determining if the studies found are relevant, e.g. do 
they discuss a success story of co-management, if not, these are then discarded.  
 
The third phase, ‘data analysis’, is the lengthiest phase in this methodology. A dialectic 
analysis will be performed where studies are compared and contrasted to one another 
(Jensen and Allen, 1996; Paterson et al., 2001). Thus, a descriptive-interpretative approach 
was conducted as described by Elliot and Timulak (2005). Through this approach, the data 
collected will be assigned into domains determined by the conceptual framework, as seen in 
Figure 3. These domains will include the parameters of the criteria, as it will contrast 
between studies that either have similar economic or fishery statuses as seen in the 
Caribbean Netherlands and studies that do not and are thus more universal. The data that 
was inspected thoroughly by distinguishing characteristics that led to the success or the 
failure of the implementation of co-management in the case study. This allowed for the data 
to be more manageable making the comparisons between success stories clearer. Finally, 
phase four entails the formulation of findings. 

 
5.2.2 SURVEY ANALYSIS 
 

 
Figure 9. Methodology of Survey Analysis 
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The second method used for this study was the use of a survey, as seen in Figure 9. 
Pomeroy, McConney and Mahon (2003) created a survey based on a set of criteria by which 
an area or a fishery can be graded. This survey was used in workshops on different islands, 
not only in this study but also in various other studies by McConney across the Caribbean. 
This survey was adjusted so that it can be filled out by a singular person rather than through 
a discussion at a workshop between several stakeholders. This survey (Annex A), requires 
different stakeholders (government officials, non-government representatives, an 
independent researcher and fishers) to grade statements on a scale from 1 to 5, where 1 
indicates strongly disagree and 5 indicates strongly agree. The use of this survey gives an 
insight as to what the perceptions of stakeholders are on the three islands of the Caribbean 
Netherlands. It also indicates whether there are discrepancies between the stakeholders, if 
a government official believes that one statement is completely true and a fisher completely 
disagrees, then it gives an indication of areas that may need to be improved in terms of 
communication and coordination between parties. Low results indicate areas that need to 
be improved before co-management is implemented.  
 
The results from this survey as well as the results from the case study analysis concludes 
with a set of recommendations for the fisheries stakeholders on whether co-management 
would be suitable or feasible for the Caribbean Netherlands.  
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6. RESULTS: CASE STUDY ANALYSIS  
 
Through thorough searches via Google Scholar, a list of 22 case studies was compiled. Some 
of these case studies referred to more than one area or had a summary for several case 
studies, as characteristics displayed by the results were similar in all regions. Of the 22 case 
studies, 15 were based in the Caribbean, 4 in Asia, one of which was based in a freshwater 
ecosystem, and 3 based in South and Central America. These were split into Caribbean and 
non-Caribbean groups. As the sample size of the Caribbean is much larger, that was split 
into the three phases of co-management: (1) pre-implementation, (2) implementation, and 
(3) post-implementation.  

 
The type of co-management, if described, was also noted per case study. Some studies did 
not follow the five broader types of co-management as discussed in this paper, some 
referred to only three broad types: consultative, collaborative, and delegated. Consultative 
and collaborative co-management in these papers are the same as in the five discussed 
here, delegated is equivalent to informative. These papers exclude instructive and advisory, 
as instructive may be seen as top-down management and advisory has many overlaps 
between collaborative and informative. Thus, if a paper describes a case study as delegated, 
it is translated to informative to keep consistency in this paper. All studies looked at were 
single-species fisheries, to allow for greater consistency in the analysis.  

 
 

6.1 PRE-IMPLEMENTATION 
 

Table 2. Case study analysis of co-management in the pre-implementation phase in the Caribbean. 
Success/failure characteristics are color-coded into red (negative characteristic), yellow (neither good nor bad 

characteristic), green (positive characteristic) and blue (future requirements to better the system). 
 

Study Type  Successful? Why? 

St. Lucia 
(Sandersen, 
1995) 

Not specified  No • Co-management would not be accepted or 
been taken responsibly under the structural 
conditions of the time of the study (i.e. there 
was a lack of fisher cooperatives that could 
unite fishers) 

Gouyave, 
Grenada 
 
(McConney 
and Baldeo, 
2007) 

Not specified No • No interest in collaborative management, as 
fishers do not want to strengthen the 
community-based management 

• There is an inability to financially and 
organizationally sustain the fishermen 
cooperatives, thus it is preferred that 
government takes over all management 
responsibilities 

• Based on above issues, conclusions state that 
current situation is not likely to change, thus 
fisheries will remain largely unmanaged  
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• Participation in meetings to discuss traditional 
rules is “good” however, there is low 
cooperation/teamwork amongst their 
fishermen due to conflicts, resulting in rule-
breaking and a failure of fisher organizations 

Sauteurs, 
Grenada  
 
(McConney, 
2003) 

Consultative 
  
  
  

No • High possibility that fishery will return to its 
unmanaged state as there is a lack of interest 
in co-management by the fishers and current 
state of management is the state that fishers 
desire 

• Better communication between fishers and 
government must be established to allow for 
better management whether that is 
collaborative management or top-down 
control 

• There is a presence of leadership among the 
fishermen, however the leaders do not 
demonstrate the ability to mobilize and 
organize the fishermen 

• Informal collective action has occurred in the 
past; the challenge is to sustain that action, 
which could be attained through the presence 
of an actor that mediates and brings these 
actions to life 

• Conflicts are managed by finding short-term 
solutions, as short-term solutions have direct 
visible differences contrary to long-term 
solutions, whose differences take time to 
become visible; this may result in further 
conflict in future instances 

Barbados, 
Belize, and 
Grenada  
 
(McConney, 
Pomeroy 
and 
Mahon, 
2004) 

Consultative / 
Collaborative 
  
  
  
  
  

Yes/No • Limited organizational capacities for all 
stakeholders 

• Resource problem (i.e. declining fish stocks) is 
noted but no solutions provided 

• On paper, management objectives are clear, 
but not translated into actions  

• Fishers or resource users have no interest in 
empowerment as fishers have no objection to 
current state of management and hence do 
not intend on getting involved 

• Not one model/type would be suitable for the 
whole region, as study examined three 
different islands and could not conclude with 
one type of co-management that would be 
suitable for all three scenarios 

• Co-management is driven by the government 
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• Communication between stakeholders is 
informal but effective 

• Knowledge and experience on co-
management needs to be shared between 
relevant stakeholders to increase the 
understanding of the system and its benefits 

Barbados 
 
(McConney, 
Pomeroy 
and 
Mahon, 
2004) 
  

Instructive / 
Consultative 

Yes/No • Many misconceptions amongst fisherfolk on 
the ecosystem and fish stock (i.e. lack of 
ecological knowledge), which may cause 
future obstacles in management 

• Current view of fishers is that the government 
should manage however they are open to 
changes, thus all authority remains with the 
government 

• Study suggests that users will be very 
accepting of the implementation of co-
management 

• The resource problem is an accepted issue 
• Fishers take part in community meetings to 

discuss the fisheries 
Tobago Cay 
Marine 
Park,  
St. Vincent 
and the 
Grenadines 
 
(Simmons 
and 
McConney, 
2006) 

Instructive 
  
  
  
  
  
  

No  • Users are not included in any way 
• Clear management guidelines do not exist 
• Fisher cooperatives are not well prepared if 

conflicts arise 
• No transparency or accountability from multi-

stakeholder board (members are selected by 
the Cabinet) 

• Not enough financial support for fisher 
cooperatives 

• Communication between the multi-
stakeholder board and Cabinet is ineffective 
thus new policies are not accepted 

• Users want to set up coordination with board, 
however board is unwilling to include users 

• There is organizational capacity for a 
management system but motivation to 
improve the fish stock is needed 

• Collaboration for enforcement is desired by 
users but it has not been accepted by the 
multi-stakeholder board 

 
In the pre-implementation phase of co-management as seen in the case studies presented 
in Table 2, most studies were not successful, only two studies showed some potential of 
‘good characteristics’ that were in favor of implementing co-management. Several case 
studies have worked together closely with users of specific fisheries to determine the 
acceptability and willingness of a fishery to implement co-management. These case studies 
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were set in the pre-implementation phase of co-management, this phase mainly consists of 
the realization that there should be a change due to a resource use problem, it requires the 
stakeholders to meet and discuss potential solutions and finally, to develop a new 
management system (McConney, Pomeroy and Mahon, 2004). In this phase, it is 
determined whether co-management would be suitable but also what type of co-
management is possible or desired by the stakeholders. Some case studies determined that 
the system structures that were in place at the time of the study, were not suitable for co-
management (Sandersen, 1995). Solutions for these include setting up a fisher’s union or 
cooperative that allows the fishers to work together amongst themselves and organize 
themselves. This would allow them to set up leadership amongst their group to be able to 
be more effective when it comes to decision-making with government actors. This 
cooperative would lead to a more efficient implementation of co-management, when the 
system structure is most suited for its introduction.  

 
Some fisheries already had several characteristics that are similar to a co-management 
system. The lobster fishery of Sauteurs, Grenada, displayed these characteristics, yet these 
features are mainly described as “inadequate” or unsustainable, thus there was a lack of 
interest in co-management from stakeholders (McConney, 2003). Due to this lack of 
interest, researches predicted that it may result in the fisheries returning to its unmanaged 
state. Lack of interest was also characterized by the fisheries in Gouyave, Grenada. Fishers 
there did not want a collaborative action nor did they want to strengthen the community-
based management (McConney and Baldeo, 2007). Conclusions determined that co-
management would not suit this fishery as there is an inability to sustain fishermen 
organizations, as it is preferred that the government is in charge, which will result in the 
fishery remaining unmanaged. This could be similar to the case in St. Lucia where a lack of 
fisher cooperatives was the reason for a failure in implementing co-management, however 
in Gouyave, Grenada, that motivation to start fisher cooperatives must come from the 
fishers and must be supported by the local government. This instructive co-management 
system could potentially be successful if the government is able to set in place management 
guidelines that are top-down but that have the best outcome for the fishery, whilst still 
allowing fishers to consult on these decisions. 

 
Support from the government also plays a key role in determining whether a co-
management system can be implemented but also whether it will be a success or not. In the 
fishery of Tobago Cay Marine Park in St. Vincent and the Grenadines, there was motivation 
from fishers to collaborate with the government on managing the fishery, however the 
government refused to set up coordination with users and they did not accept the 
participation of users (Simmons and McConney, 2006). This caused more issues and thus, 
there was no conflict management mechanism in place nor was there any transparency or 
accountability of the board members who run the fishery. The existing board did not set up 
any clear management guidelines making it impossible to keep the fishery sustainable, 
creating an obstacle for co-management to be implemented or to be determined what the 
suitability for it may be. Co-management requires there to be a shared authority of the 
fishery but also requires there to be effective communication between fishers and 
government, which allows all parties to be heard and then decisions are made upon this. 
Co-management can only be successful if the government is willing to “decentralize 
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authority and responsibility for management to fishers and stakeholders” (Pomeroy and 
Brown, 1999).  

 
Although most case studies that showed co-management systems that were in the pre-
implementation phase were unsuccessful, seven case studies examined by McConney, 
Pomeroy and Mahon (2004), showed some features that could potentially lead to a 
successful implementation of co-management. In most of these studies, management 
guidelines had been set up by the government, who was the main driver of the co-
management system. This in itself is already a big step towards a change that may have 
positive impacts on the social cohesion and ecosystem health, whether that favors co-
management or a top-down management system. However, these guidelines had not yet 
been translated into action. In various case studies across Barbados, Belize and Grenada, it 
had been determined that fishers do not want to govern their fisheries or participate in 
decision-making and would much rather prefer that the government takes charge in these 
aspects, similar to that seen in Gouyave (McConney, Pomeroy and Mahon, 2004). Although 
this is an obstacle for implementing co-management, the communication between 
stakeholders is effective, thus an instructive co-management system would work well in 
these regions and would result in the best outcome for the fisheries. 
 
The sea egg fishery on Barbados had very good credentials to implement co-management, 
as this fishery was very accepting of the concept and the fishers were very active in 
participating in meetings to discuss the future of the fisheries (McConney, Pomeroy and 
Mahon, 2004). Issues that may represent obstacles in this fishery, lie with knowledge 
misconceptions on the ecosystem and fish stock, as well as that the government believes 
that all management and authority should remain with the government and should not be 
shared. Although this is the main belief in this particular fishery, the government was open 
to changes which presents the possibility of fully implementing co-management. Education 
of fishers is also a very important aspect that is needed for any management system. 
Although the resource use problem was accepted in this particular fishery by the fishers, 
fishers need to be educated on life cycles of fish and on what can have positive or negative 
impacts on the ecosystem. Accepting that there is a problem is only half of the battle, it 
must be understood why this problem is occurring and therefore give solutions on how to 
get rid of this problem. 
 
 
6.2 Implementation 
 
Table 3. Case study analysis of co-management in the implementation phase in the Caribbean. Success/failure 
characteristics are color-coded into red (negative characteristic), yellow (neither good nor bad characteristic), 

green (positive characteristic) and blue (future requirements to better the system). 
 

Study Type  Successful? Why? 

The Fisheries 
Advisory 

Consultative 
  
  

Yes/No • Management is not adaptive 
• Lacking in leadership within the fisheries 

sector 
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Committee, 
Barbados 
 
(McConney, 
Mahon and 
Oxenford, 
2003) 

  
  
  
  
  
  
  

• Still a lack of fisher representation at 
decision-making meetings (reason not 
stated) 

• Management plan is clear however only a 
few people know of it 

• Decisions are collective however not 
translated into action due to lack of 
leadership 

• Fishery authority and fishers are willing to 
cooperate 

• Effective communication 
• Small budget but does not hinder effective 

management (not specified how it does not 
hinder management) 

• Requires more conflict management 
• Introduction of sub-committees may 

enhance performance of co-management 
implementation which could shift from 
consultative to collaborative co-
management 

Friends of 
Nature 
MPAs, Belize 
 
(Pomeroy 
and Goetze, 
2003) 
 
 
 
 
  

Informative 
  
  
  
  
  
  
  
  
  
  
  

Yes/No • Lack of leadership amongst fishers 
• Lack of transparency from Friend of Nature 

(FON) 
• Representation of stakeholders is low 
• Decision-making is shared but favors the 

organization FON 
• Clear management goals 
• Effective coordination 
• Adequate financing from government 
• Clearly defined property rights 
• FON has a strategic plan to address issues 
• Need greater collective action 
• More training required for conflict 

management 
• There is a need to develop capacity for the 

board, managers and staff within FON 
• Need for better enforcement 

Soufriere 
Marine 
Management 
Area, St. 
Lucia 
 
(Sandersen 
and Koester, 
2000) 

Not specified Yes/No • Instances in which certain stakeholders 
were excluded which has led to distrust 
between fishers and government 

• Conflicts were resolved 
• Communication improved 
• Collaboration in monitoring 
• Increased commitment of fishers after 

seeing benefits and positive results 
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• Opened dialogue between stakeholders 
Barbados 
 
(McConney, 
1999) 

Not specified Yes/No • Management objectives are not clear 
• Poorly enforced 
• No conflict management mechanisms, but 

conflict is mild 
• Still dependent on government in terms of 

ownership, but it is developing into 
independent ownership 

• Scale of fisheries provides difficulty as there 
are many neighboring islands and thus 
management is difficult because of intrusion 
from neighboring fishers 

• Full stakeholder involvement 
• Communication is improving 
• Researcher believes that co-management is 

a good social and cultural fit to the island 
Antigua & 
Barbuda 
 
(Horsford, 
2012) 
  

Antigua: 
Consultative 
 
Barbuda: 
Informative 

Yes • Not enough funding for effective monitoring 
• Legislation provides conflict management 

tools 
• Enforcement is present and done by the 

coast guard in collaboration with the 
Fisheries Division 

• Stakeholder consultation is believed to have 
made a very positive impact 

• Fishery Advisory Committee is expected to 
be established to facilitate the views of 
stakeholders 

 
The majority of case studies that were found in the implementation phase were neither 
successful nor a failure, this is because the implementation is still in process and these case 
studies acted as a sort of evaluation of how the situation is and where weak points were 
seen, that may affect the overall outcome. The implementation phase consists of trying out 
the new management, educating people affected by the new system in new ways, but also 
it consists of adjusting and deciding what is best for the fishery (McConney, Pomeroy and 
Mahon, 2004). Two of the case studies in this section were not based on a specific fishery or 
area but rather on a committee or NGO that was part of the fishery. These parties were 
seen as the leading roles that were driving the implementation of co-management.   

 
The Fisheries Advisory Committee in Barbados, implemented a consultative co-management 
system, where the fishery authority and fishers were willing to cooperate through the 
already effective communication (McConney, Mahon and Oxenford, 2003). However, the 
management that has been implemented was not adaptive enough to deal with unforeseen 
changes in the community or fisheries. There was also a lack of leadership amongst the 
fishers, and thus a lack of fisher representation at meeting where decisions were made. The 
decisions that were made in meetings were very clear and made collectively, yet translation 
into action and reality was not as successful because of a lack of leadership in the 
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implementation process. The researchers of this case study suggested that the introduction 
of sub-committees could enhance the performance of co-management in Barbados 
(McConney, Mahon and Oxenford, 2003). 
 
Friends of Nature (FON) is a non-profit organization that aims to enhance sustainable 
tourism. Along with many other sites, FON operates in the Marine Protected Areas (MPAs) 
of Belize, where they were in the process of implementing an informative co-management 
system. Although leadership is critical amongst fishers, there is a lack of transparency from 
the FON, and the stakeholder representation is low, there are several very positive features 
about this co-management system (Pomeroy and Goetze, 2003). The FON have set clear 
management goals, there is effective coordination and the property rights are clearly 
defined. All of these positive features are key to sustaining co-management. In terms of the 
negative features, the FON has a strategic plan in place to address those issues. Although 
this co-management is not necessarily considered as a fully successful system, it does show 
that the implementation phase is a process and does not happen with a simple change. An 
important lesson that can be taken from the example of the FON in Belize, is that there is a 
plan in place that can address the issues, this shows lots of signs of adaptive co-
management which is a criterion that is required for the success of this system.  
 
The Soufriere Marine Management Area in St. Lucia also showed several good 
characteristics that could lead to a successful co-management system, however 
stakeholders were occasionally excluded from meetings which caused these stakeholders to 
distrust the government parties (Sandersen and Koester, 2000). Exclusion does not comply 
with the criteria of co-management and thus it is something that must be avoided. This can 
cause conflicts further along the way of implementation and could even hinder the success 
of co-management. On the other hand, in certain fisheries in Barbados there was a full 
stakeholder involvement which creates an easier implementation process (McConney, 
1999). Although in this instance, management objectives were not clear and there was a 
lack of enforcement, the researchers of this study concluded that co-management would 
have a good social and culture fit to the area, which is key for the acceptability of this 
project (McConney, 1999). This was based on the results of discussing management with all 
relevant stakeholders in a workshop and how accepting all parties were to the idea. The 
fisheries in Antigua and Barbuda experienced successful implementation of co-
management, where it was especially believed that full stakeholder involvement had a very 
positive impact on not only the implementation but also in the community and social 
cohesion (Horsford, 2012). They were also able to implement conflict management tools 
such as zoning resource allocation, limited access, and education, which has greatly reduced 
the conflicts in the ten years preceding the study (Horsford, 2012). 
 
Lack of funding is seen as an issue in many case studies across all phases of co-management. 
In some cases, the lack of funding is one of the biggest obstacles that hinders effective 
management, as seen in Antigua and Barbuda (Horsford, 2012). In other instances, 
stakeholders have found ways in which to overcome this difference and thus still have an 
effective management system set in place with clear goals and objectives, despite the lack 
of funding as seen with the Fisheries Advisory Committee on Barbados (McConney, Mahon 
and Oxenford, 2003). This case study shows that the presence of a fisher cooperative that is 
well organized, is able to distribute the small budget that is available to them in ways that 
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are beneficial for the community, the fishery and for co-management to be effective. This 
initiative should be a goal outcome of all fisher cooperatives as the lack of funding will most 
often be the case for fisheries related projects. Co-management does not require a great 
deal of funding, it requires stakeholders to come together and work together, to find a 
solution that works best for all parties but most importantly that results in a sustainable 
fishery (Pomeroy et al., 2005). 

 
 

6.3 POST-IMPLEMENTATION 
 

Table 4. Case study analysis of co-management in the post-implementation phase in the Caribbean. 
Success/failure characteristics are color-coded into red (negative characteristic), yellow (neither good nor bad 

characteristic), green (positive characteristic) and blue (future requirements to better the system). 
 

Study  Type  Successful? Why? 
Fisheries 
Advisory 
Board, 
Belize 
 
(McConney, 
Mahon and 
Pomeroy, 
2003) 

Consultative 
  

Yes/No • Boundary dispute with Guatemala, leading to 
conflicts in where territorial waters end and 
where fishers are allowed to fish 

• Communication between stakeholders is not 
effective leading to ineffective management 

• Not enough financial resources to sustain 
management of fisheries 

• Management objectives are shared but not 
clearly defined 

• Slow legislative process, needs to become 
more adaptive 

• Good cooperation with some stakeholders, not 
as much with others as some NGOs are viewed 
as threatening by government 

• Leadership of fishers is adequate 
• Good collective action 
• Stable membership 
• Good representation in decision-making 

(although not equal throughout all regions) 
• Good social and cultural fit to co-management 

system as shown by acceptability of fishers 
from results of the workshop held by 
researchers 

• Conflict management needs to be improved 
• Enforcement needs to be improved 

Cayos 
Cochinos 
Marine 
Protected 

Consultative 
  
  
  

Yes 1st Management Plan: Co-Management 
• Management plan was monopolized by 

Honduran Coral Reef Fund, resulting in users 
taking a more consultative role 
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Area, 
Honduras 
 
(Bown, 
Gray and 
Stead, 
2013) 

  • Degree of stakeholder participation was 
greater than before co-management 

• Mixture of top-down and bottom-up 
management elements present 

• Honduran government legitimized 
management plan and thus authority was 
devolved to users 

2nd Management Plan: Adaptive Co-Management 

• Role of community was still “subordinate” 
rather than equal 

• More equity, transparency, accountability, 
empowerment, and more compliance 

Belize 
 
(Pomeroy 
and Brown, 
1999) 

Not 
specified 

Yes • Pressure from commercial harvesting 
• Conflict between fishermen 
• Booming tourism industry provides a threat to 

sustainable fisheries management 
• Collaborative patrolling 
• Fisher cooperatives are strong 
• Participatory decision-making, which is 

evidence of delegated authority 
St. Lucia 
 
(Pomeroy 
and Brown, 
1999) 

Not 
specified 

Yes Results of Co-management: 
• Seasonal closures and size limits were 

introduced and deemed effective due to co-
management 

• Harvesters needed to be licensed 
• Harvesters need to report landings to the 

Fisheries Division 
 
 
The post-implementation phase of co-management as seen in the case studies described in 
Table 4, were the most successful. The post-implementation phase describes a phase where 
the best arrangements are maintained, conflicts are resolved and rules are enforced, and 
most importantly co-management is accepted as the standard practice for that fishery 
(McConney, Pomeroy and Mahon, 2004). The case study of the Fisheries Advisory Board in 
Belize showed signs of still adjusting although it is in the post-implementation phase. Due to 
lack of financial resources, ineffective communication, and boundary disputes with 
Guatemala, there are still many areas to improve (McConney, Mahon and Pomeroy, 2003). 
The boundary disputes with Guatemala lead to various issues as this is an obstacle that 
needs to be dealt with at a national level rather than a local level with stakeholders. 
However, despite this, areas such as clearly defining management objectives and creating a 
more effective communication mechanism will allow for co-management in Belize to be 
successful. The researchers of this case study also mention that conflict management and 
enforcement need to be improved (McConney, Mahon and Pomeroy, 2003). The evaluation 
of these weak spots provides a good opportunity for this fishery to become more 
sustainable as most of the weak spots can be addressed and solved by the fisheries advisory 
board as long as motivation is present.  
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The case of the Cayos Cochinos Marine Protected Area in Honduras is very unique as it 
underwent two different management plans. The first management plan was to implement 
co-management, which was legitimized by the Honduran government which in turn allowed 
for authority to be devolved and shared with users (Bown, Gray and Stead, 2013). This 
resulted in a higher stakeholder participation rate in meetings and allowed for a mixture of 
top-down and bottom-up management to be implemented into the MPA. However, the 
Honduran Coral Reef Fund (HCRF) monopolized the management plan which thus resulted 
in the co-management experienced in this MPA to be more consultative instead of the 
collaborative co-management that was desired by all other parties (Bown, Gray and Stead, 
2013). To deal with this monopoly by the HCRF, a second management plan was created 
and implemented. This management plan is considered more of an adaptive co-
management rather than just co-management. Adaptive co-management brings together 
co-management and adaptive management. This results in a system that is more flexible 
and tailored to specific areas whilst supporting and working with different stakeholders at 
different levels (Armitage et al., 2009). The results of this in the Cayos Cohinos MPA were 
more equity, accountability and transparency amongst stakeholders, more empowerment 
of fishers and a greater compliance to regulations implemented (Bown, Gray and Stead, 
2013). Although the results from the second management plan resolve many of the issues 
encountered with the first, the role of fishers and the community were still not seen as 
equal, but rather as “subordinate” (Bown, Gray and Stead, 2013). Even though results are 
still not perfect to an ideal co-management system, this MPA shows determination in the 
implementation of co-management as the first plan was not as successful as primarily 
desired, thus adjustments were made. Any co-management system needs to have a certain 
level of flexibility and adaptability, as unforeseen conflicts may arise. 
 
Similar to many other case studies, the presence and strength of fisher cooperatives leads 
to successful co-management systems. In the fisheries of Belize, the presence of fisher 
cooperatives has led to participatory decision-making and thus collaborative patrolling of 
the fisheries and hence enforcement (Pomeroy and Brown, 1999). However, in this case 
study several pressures from outside parties caused obstacles along the way and creating 
conflicts between fishermen and stakeholders. Commercial fishing is a big component in 
Belize, which unfortunately sets a large pressure on artisanal and traditional fishing of the 
island. Another industry inducing pressure is the booming tourism industry. This can put a 
pressure on fishermen to provide more fish, more than is available to fish sustainably but 
also increases recreational fishing which is not regulated as severely as traditional fishing. 
These characteristics are similar to those seen on Bonaire. External threats to a fishery need 
to be considered when making a management plan, as often these belong to the 
unforeseen changes as they indirectly affect the fishing industry. One very successful case 
study was that of St. Lucia where in this particular fishery regulations have been set in place 
that directly benefit the fish stock (Pomeroy and Brown, 1999). In this fishery, seasonal 
closures and size limits were introduced. This may cause greater resistance in terms of 
acceptability amongst fishers, but these are necessary changes that directly help the fish 
stock and thus in a long-term scenario will benefit the fishers. Harvesters also need to be 
licensed to be able to harvest their catch, and to add to the enforcement of this, these 
harvesters need to report their landings to the Fisheries Division. The introduction of these 
reports allowed for this fishery to have a consistent data set of time, allowing for better 
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model configurations and thus better estimations of stock. All of these legislation changes 
mentioned in the fishery of St. Lucia, were the results of a well implemented and good co-
management system. 
 
  

6.4 NON-CARIBBEAN CASE STUDIES 
 
Table 5. Case study analysis of co-management in non-Caribbean countries. Success/failure characteristics are 

color-coded into red (negative characteristic), yellow (neither good nor bad characteristic), green (positive 
characteristic) and blue (future endeavors/requirements to better the system). Phase of co-management, if 

described by study, are also included. 
 

Study Phase  Successful? Why? 
Philippines 
 
(Pomeroy et 
al., 1996) 

Implementation Yes/No • Project success varies due to different use of criteria 
from different researchers and studies 

• Early and continuous participation of project 
beneficiaries in project planning and implementation 
is related to their positive evaluation of impacts 

• Capability-building efforts enhance the perception of 
empowerment and sense of confidence of project 
co-operators to undertake new tasks and to meet 
current and future challenges 

• Project co-operators as well as non-co-operators 
perceive positive changes in the impact of fishing on 
the ecosystem between the two groups 

• The data indicate that fishers like their occupation 
and would not necessarily change to another job, 
suggesting that the development of supplemental 
rather than alternative occupations may be the most 
effective strategy 

Chile 
 
(Defeo and 
Castilla, 
2005) 

Implementation No • Fast development of fishery caused a lack of 
scientific data collection and thus lack of knowledge 
on population trends 

• Co-management will not be successful in this fishery 
unless the government takes lead by fully 
implementing the legislation, declaring the sea 
urchin as overexploited, and restricting exploitation 

San Salvador, 
Philippines 
 
(Katon, 
Pomeroy and 
Salamanca, 
1997) 

Post-
implementation 

Yes • Some fishers experienced direct losses after 
introduction of co-management due to the 
redefinition of property rights 

• Property rights are clearly defined and enforced 
• Co-management helped enforce rules and 

regulations 

Mekong 
River, Laos 
 
(Baird, 1999) 

Post-
Implementation 

Yes • Enhanced village solidarity 
• Increased natural resource management capacity 
• Willingness of villagers to adjust to changes and to 

participate was key to the success 
• End Result: Increased fish and frog stocks 
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Cebu and 
Negros 
Oriental, 
Philippines 
 
(Pomeroy et 
al., 1997) 

Post- 
Implementation 

Yes • Management was more focused on short-term 
solutions, i.e. solutions where direct change could be 
seen 

• Fishers were empowered, supporting the 
sustainability of this implementation 

• Continuous participation 
• Community organizers were key support in resolving 

conflicts 
Punta Allen, 
Mexico 
 
(Defeo and 
Castilla, 
2005) 

Post-
implementation 

Yes • Has become one of the most productive lobster 
fisheries due to the implementation of co-
management 

• Well established rules that define penalties 
• Well defined property rights 
• Fisheries self-organization has led to the success of 

co-management 
Juan 
Fernández 
Archipelago, 
Chile 
 
(Defeo and 
Castilla, 
2012) 

Post-
implementation 

Yes • Local law has well defined terms (Fishery and 
Aquaculture Law (FAL)) 

• Sea zoning for artisanal and industrial fishing 
• Implementation of shellfishery co-management 
• Long term success (Start: 1991) 
• Stopped overfishing in artisanal fisheries which 

improved the fish stocks 
• Prompted fishers' empowerment 
• Partially stopped the 'Olympic race' for fish by the 

industrial fleet due to co-management 
 
 
Seven case studies were identified in regions that were not the Caribbean, there are far 
more case studies that could be relevant, however small-scale fisheries were directly looked 
at as characteristics of their failure or success could be similar to what is desired in the 
Caribbean Netherlands. Two of these case studies were set in the implementation phase of 
co-management. One of these case studies was a failed attempt at implementing co-
management, which was in the sea urchin fishery in Chile (Defeo and Castilla, 2005). In this 
fishery, the small fishery developed very rapidly which caused a rapid increase in harvesting. 
This rapid increase resulted in a lack of data collection in the area, thus scientific estimations 
on population size and trends were not made (Defeo and Castilla, 2005). The researchers 
suggest that co-management would not be successful if the government does not take 
action by implementing beneficial legislation and declaring that the sea urchin has been 
overexploited (Defeo and Castilla, 2005). The second of these implementation case studies 
was in the in the Philippines which looked at more than just one area and specifically looked 
at MPAs that were realized in those areas (Pomeroy et al., 1996). Here, it is hard to 
determine the success as the evaluation of progress and success varies due to the use of 
different criteria. Nevertheless, these studies show that there was a continuous 
participation of users which has led to the success of many areas. Empowerment of fishers 
was also noted; yet, it was also observed that fishers enjoy their occupation as a fisher and 
that adding other jobs to their primary occupation such as involvement in a fisher 
cooperative may not be accepted by the users.  
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Two post-implementation case studies were also observed in the Philippines, both of which 
were successful. In San Salvador, the property rights were clearly defined and enforced 
which was greatly supported by the introduction and full implementation of co-
management (Katon, Pomeroy and Salamanca, 1997). A negative impact noted in this case 
study was that in the process of redefining the property rights, some fishers experienced 
direct losses. This can be the case in most situations, as redefinition of property rights 
consists of taking apart the previous rights and distributing them equally amongst the 
fishers. Some cases have indicated that long-time presence of fishing in such areas can 
result in a bigger property right than newcomers. Thus, benefits may also be given to fishers 
who comply with regulations which can be an incentive for other fishers to follow suit. In 
Cebu and Negros Oriental, there was a continuous participation in meetings that were 
organized by community organizers. These community organizers also played a key role in 
resolving conflicts (Pomeroy et al., 1997). The introduction of co-management empowered 
many of the fishers who in turn supported the sustainability of the implementation. One 
negative characteristic in this case was that the management and community organizers 
often focused on short term solutions to problems that were encountered, although this 
would be presented as a solution where change could be directly seen, in the long-term this 
may create more conflicts and obstacles that need to be overcome for the complete success 
of co-management.  
 
The last case study in Asia is that of the Mekong River in Laos, this is one of the most 
successful examples of the introduction of co-management. This specific study is the only 
freshwater ecosystem that was looked at. However, in this case study the introduction of 
co-management resulted in an enhanced village solidarity, increased natural resource 
management capacity and thus an increase in fish and frog stocks (Baird, 1999). This success 
was mainly due to the willingness of villagers to participate and to adjust to the changes 
that this new management system encouraged. Therefore, case studies that are not 
necessarily marine based can also be relevant to identifying key factors that lead to the 
success of the implementation of such a system. As seen in many other case studies, the 
willingness of users is key for success, but so is the participation of those users in discussions 
and decision-making. 
 
The lobster fishery in Punta Allen, Mexico has become one of the most productive fisheries 
due to the implementation of co-management (Defeo and Castilla, 2005). It has very well-
defined property rights and has established rules that clearly define penalties for non-
compliance, which has been deemed very effective. However, the success is mainly due to 
self-organization of the fishers who have hence created an improved social cohesion which 
has positively impacted the success of the fishery. Similarly, the shellfishery in Chile has 
become very successful after implementing co-management in 1991. They introduced a new 
legislation, Fishery and Aquaculture Law (FAL), which was very well defined but also 
specified that co-management should be introduced (Defeo and Castilla, 2012). The success 
of this implementation resulted in a complete stop of overfishing in artisanal fisheries, 
empowerment of fishers, increased the marine conservation values, and partially stopped 
the race for fish by industrial fleets (Defeo and Castilla, 2012). Both of these examples can 
be seen as models as to what can be achieved if co-management is introduced successfully 
in terms of ecological benefits. What must be noted however is that although these studies 
are very successful, the road to achieving that is very long. In Punta Allen, it took 10 years 
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and in Chile it took 20 years. This management change is not an overnight change but rather 
a longwinded process.  
 
 

6.5 CONDITIONS FOR SUCCESS 
 
Through the analysis of these case studies a set of lessons learned for the failed and for the 
successful models can be determined. Failed case studies allow others to determine the 
failing characteristics and weaknesses that the failed attempt displayed. Lessons learned 
from successful case studies help understand what conditions enabled success. The studies 
reviewed did not present any concrete evidence or examples on how they achieved these 
conditions of success. The lessons learned are summarized below: 
 

- Co-management requires that authority must be devolved from a hierarchical 
government system and be shared with users 

- There is great diversity amongst stakeholders, which must be taken into account 
when creating a new management plan and thus must include all relevant 
stakeholders, both in the planning but also in the decision-making 

- Management must also be adaptive, as fish populations fluctuate naturally, and 
unforeseen events may occur that hinder the execution of the original management 
plan 

- A proper system structure should be present before implementation begins, this 
requires there to be fisher cooperatives and representatives, as well as government 
representatives that have enough expertise, time, and scientific support 

- Effective communication and collaboration are required from all stakeholders 
- Enforcement measures must be defined clearly and carried out effectively 
- Motivation and lack of interest is the biggest concern for a failed co-management 

system, such a system can only be successful if there is motivation from all parties, 
thus benefits of co-management must be presented to incentivize motivation 

- Leadership amongst fishers provides a good organization of the group and will 
provide improved cohesion and efficient decision-making meetings 

- Transparency and accountability of all parties will lead to a collaborative relationship 
between all stakeholders 

- Clear, defined and shared management objectives lead to better execution of these  
 
These lessons have similar features to a set of conditions that were set out in a survey by 
Pomeroy, McConney and Mahon (2003). The presence of a lot of these conditions or lessons 
learned not only give an insight into what needs to be done to achieve a successful 
implementation. They also indicate whether some of these aspects are already present or 
not present, and if not that these are areas that need to be improved to allow for success. 
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7. RESULTS: SURVEY ANALYSIS 
 
Several studies use a survey made from the set of conditions, mentioned in the previous 
section. This survey was used in a workshop on Barbados, Belize, and Grenada, which 
brought together all relevant stakeholders in the fisheries of these islands to get an insight 
on the perceptions of these stakeholders on the current situation at the time of this study. 
This survey was adjusted to be answerable by an individual and not in a workshop. This was 
sent out to government officials, non-government representatives, fishers, and an 
independent researcher on all three islands of the Caribbean Netherlands. A total of 14 
people answered the survey. Below the table, a summary of the interview responses is 
provided to help explain the mean outcomes for each statement. 
 

Table 6. Average survey results on stakeholder perspectives on current situation on all three islands of the 
Caribbean Netherlands. Stakeholders surveyed included government officials, non-government representatives, 

an independent researcher, and fishers. Answers were given on a scale of 1 to 5, where 1 indicated strongly 
disagree, 3 was neutral and 5 was strongly agree. 

 

  
Statement Bonaire St. Eustatius Saba 

There is a resource use problem. 4,3 2,3 3,3 
The geographical area of the different fisheries is 
clearly defined (e.g. pelagic vs bottom fishing. MPA 
vs non MPA. EEZ vs territorial waters). 

2,8 2,5 4,5 

The rules and regulations in each managed area are 
clear. 2,5 2,0 2,8 

It is well defined who plays a role in the 
management of the fishery sector. 2,2 1,3 2,0 

There are clear objectives for management. 2,0 1,5 2,3 
Fishers and national government work together. 2,3 1,8 3,3 
Fishers and local government work together. 1,7 2,3 2,5 
Fishers and the MPA management authority work 
together. 2,7 2,5 2,3 

Fishers and government communicate effectively. 1,8 1,5 1,8 
The fishing community is encouraged to work with 
the government. 4,0 1,7 2,3 

Leadership exists amongst fishers.  3,0 3,3 2,3 
Conflicts amongst fishermen and between parties 
are resolved quickly. 2,3 2,5 2,8 

Authority is shared with fishers. 2,5 4,0 3,0 
Fishers can enforce the rules. 2,3 3,8 2,8 
Fishers can make the rules. 1,8 2,0 3,3 
The fisheries legislation gives ownership of the 
fishery to the fishers. 1,2 1,8 3,0 

 

Does not meet comanagement precondition
Neutral regarding comanagement precondition

Meets comanagement precondition
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Resource Use Problem 
 
Bonaire: All stakeholders agree that there is a resource problem and that there are notable 
declines in fish stocks. Fishers also noted that this is due to the overfishing from bordering 
countries. This may indicate that fishers believe that their fishing habits have no effect on 
the fish stock but would much rather blame other parties. 
 
St. Eustatius: Stakeholders do not indicate any clear sense of resource use problem, as it 
was stated that there is no clear overfishing. However, it was noted that it has been 
observed that stocks of larger species who have more economic value are decreasing. This 
has caused other species to be fished more, due to a lack of larger species. The comments 
indicate that there is a resource use problem, but that it is not fully accepted as such. 
 
Saba: Many of the FAD fisheries are unregulated therefore the understanding of the fish 
stock and their life cycles is unknown. However, overall it is believed that fish stocks are 
doing ‘okay’. 
 
Clearly Defined Territories 
 
Bonaire: Results indicated that the area(s) are not clearly defined as answers between 
stakeholders varied from strongly disagree to agree. The independent researcher indicated 
that on a map these areas are clearly defined however this is not translated into practice. 
 
St. Eustatius: Stakeholders remain neutral on this matter as the differences are more 
institutional rather than geographic, others also mentioned that the legitimacy of the 
marine park reserves are very vague, therefore the areas are not clearly defined. 
 
Saba: Stakeholders believe that these areas are clearly defined. 
 
Clear Rules and Regulations 
 
Currently, the rules and regulations are under revision and have been for several years. 
Thus, stakeholders neither agree nor disagree with this statement as current regulations do 
not take into context the reality of the situation, but these regulations are being changed, 
which however does take time. The rules that do exist have a lot of overlap and are hence 
not well known or understood amongst stakeholders, including government officials and 
enforcers. 
 
Well-Defined Roles 
 
The roles that stakeholders play within the fisheries sector are not clearly defined, it is 
known who plays a role, but not what the role entails. This is mainly because the fisheries 
sector is so complex and there is a high number of actors who manage different areas of the 
sector. These roles often overlap and the distinction between different roles then becomes 
very vague, causing there to be difficulties in clearly defining what stakeholder has which 
role. 
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Clear Management Objectives 
 
The ministry of Agriculture, Nature and Food Safety (LNV) which also has a responsibility 
with regards to fisheries, has an objective for all three islands, which is to involve fishers as 
much as possible, however on a local or national level goals and objectives are not clear (as 
commented by a government official). Therefore, the LNV is now in the process of 
establishing a Sustainable Fisheries Plan which should bring more clarity to the management 
objectives.  
 
Collaboration 
 
There is some collaboration between fishers and national government which occurs through 
the fisher cooperative PISKABON on Bonaire, however the current situation is still not ideal 
and should be improved. On a local level, the relationship between government and fishers 
is not good and often does not focus on fisheries. Fishers stated that the local government 
pays no attention to the fisheries.  
 
On St. Eustatius, there is some collaboration in terms of data collecting and monitoring, but 
that relationship is also very limited.  
 
Interestingly, on Saba, there is a lot of collaboration between national government and 
fishers, as workshops have been held and data is shared between the two parties. This is 
due to the presence of the Saba Bank Management Unit (SBMU), which has had a positive 
impact and allows for fishers to give their input on the management. The local government 
also gives out fishing permits and does occasionally participate in meetings fishers.  
 
These are traits that are not exhibited on Bonaire or St. Eustatius. There is distrust between 
fishers and the authorities of the MPAs, mainly due to a conflict of interest between the two 
parties. The director of STENAPA has a good relationship with fishers, which could lead to 
more collaboration and better communication in the future. 
 
Communication 
 
Limited or lack of communication between fishers and local government on all three islands. 
The national government (ministry of LNV) communicates with fishers directly or through 
PISKABON, on Bonaire, however ideally this communication should be done through the 
local government. Communication is a factor that needs to be greatly improved to allow for 
better management. Government officials indicated that a line of communication is 
necessary to allow for this to occur. This line of communication will allow for information 
from national level to be translated into local level and thus be implemented or 
communicated with fishers. The perception from non-government officials is that the local 
government does not want to do anything with the fishery thus there is no communication 
between fishers and government.  
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Encouragement to Collaborate 
 
Bonaire: The fishing community is encouraged to work with the government although 
fishers are hesitant to this collaboration. 
 
St. Eustatius: The community and fishers are not encouraged at all to collaborate with the 
government at any levels.  
 
Saba: Neutral response from government stakeholders to this statement but strong 
disagreement from fishers. 
 
Leadership 
 
Bonaire: Leadership amongst fishers does exist however when it comes to leadership when 
collaborating with other parties this requires a lot more work. Most fishers responded with 
‘disagree’ to this statement, referring to the lack of leadership in terms of collaboration. 
 
St. Eustatius: A fisher cooperative is currently developing on the islands, which will hopefully 
result in more distinct leadership amongst the fishers.  
 
Saba: Neutral response from government stakeholders to this statement but strong 
disagreement from fishers. 
 
Conflict Management 
 
Bonaire: The heat of conflict can be resolved quickly, yet grudges remain as some of these 
conflicts have existed for years. The fisher cooperative present on Bonaire before PISKABON 
was KOPIBON which failed because of conflicts between fishers. PISKABON is hence also 
making slow progress due to the distrust amongst fishers.  
 
St. Eustatius: Some conflicts but conflict management strategy is not known by government 
officials, as national government has decided not to implement a conflict management 
strategy.  
 
Saba: Most fishermen on the island want to establish a fisher cooperative, but there are a 
few who do not want to do this. This then creates a lot of conflict between the two groups, 
where one group will always contradict the other group even if they want the same end 
goal. 
 
Shared Authority 
 
Answers for the statement regarding shared authority differs between stakeholders. Non-
government representatives and fishers disagree with this statement; whereas, the 
government official agrees. LNV policy indicates that authority should be shared within the 
fisheries sector, which require fisher cooperatives that would facilitate the communication 
between government and fishers in terms of shared authority. However, due to the 
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response seen from fishers this is not the case on Bonaire or Saba. Interestingly, the general 
consensus on St. Eustatius is that authority is shared between users as this authority 
extends to enforcement by fishers.  
Enforcement by Fishers 
 
Bonaire: PISKABON enforces rules however fishers do not have the legal authority to 
enforce rules, their authority on this extends only to social authority where offenders can be 
reported. 
 
St. Eustatius: Enforcement by fishers does not occur according to non-government 
representatives however, fishers and government officials stated that fishers are able to 
enforce rules in the fishery.  
 
Saba: There is the Redfish Agreement, which allows for fishers on Saba to enforce rules. 
However, it has been observed by government officials that they do not enforce these rules. 
Yet, answers from non-government representatives indicate that fishers cannot enforce 
rules and thus may hint to a difference in understanding of what the Redfish Agreement 
entails. 
 
Fishers Making Rules 
 
Bonaire: Government officials agree with this statement however all other parties disagree. 
Fishers can consult but they do not have a role in the actual rulemaking. 
 
St. Eustatius: Non-government representatives and fishers strongly disagree with the 
statement that fishers can make rules whereas government officials believe that rules are 
made by fishers. 
 
Saba: Due to the Redfish Agreement, fishers can also make rules. If there is a willingness for 
new rules amongst fishers, they can establish these rules and submit them to the 
government which will result in these rules being implemented on the island. 
 
Ownership 
 
The current fisheries legislation does not give any ownership of the fishery to fishers, 
however the new and revised legislation this should/will be included, as stated by 
government officials. Fishing permits are also currently being advised by the Fisheries 
Commission BES. 
 
 
 
 
  

SUMMARY 
The degree to which the co-management preconditions are met both differ on each island. 
This means that each island requires a unique approach to create a management 
environment suitable for co-management. Based on these findings it can be concluded that 
the most pressing issues that need to be addressed on all islands are: to clearly define the 
rules and regulations, the roles and responsibilities of the involved stakeholders in fisheries 
management, the management objectives and to (further) improve the way and degree of 
collaboration between the government and the fishers. These improvements would not only 
create a good foundation for co-management but also for any chosen type of management 
system that aims for sustainable fisheries.  
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8. DISCUSSION 
 
On Bonaire and Saba, the resource use problem has been accepted as a problem and that it 
is an area in which change needs to occur. Concurringly, on St. Eustatius this is not a 
common knowledge. This indicates that if a new management plan, whether co-
management or top-down is implemented, all stakeholders must come to the common 
understanding that fish stocks are currently in decline and that this is a problem that must 
be dealt with on the islands on both a local and national level. Out of the results from the 
survey, there is a clear indication that all rules and regulations, as well as roles within the 
fisheries sector and the overall management objectives are not clearly stated. For any kind 
of management system or new management plan to be introduced, these need to be 
improved greatly. But also, most importantly, these changes need to be communicated on 
all levels. If on paper these objectives and rules are clearly defined but are not translated 
into practice, then there is no purpose of having these rules. A management system cannot 
function without clearly defined roles, rules, and objectives. Many case studies revealed 
that the clarity of these rules and objectives leads to a better execution.  
 
Collaboration between stakeholders is also seen as very limited, although encouragement 
to collaborate is present on Bonaire. This is also seen in the communication between 
parties, especially between the local government and the fishers. There is often no officer 
that is responsible for supporting the fisheries exclusively. A fisheries officer would be able 
to create a communication line between all concerned parties and could then bring these 
parties together for future collaborations (Ask, 2003). This officer would however need to 
have enough expertise on the subject matter and the area, as well as enough allocated time 
to focus only on the fisheries. If the local government has no one that is responsible directly 
for the fisheries, then implementing legislation successfully becomes a very difficult task. 
Results from the case study analysis indicate that effective communication and 
collaboration between all stakeholders is required for effective and successful 
implementation of co-management. The main characteristic of failed implementation was 
the lack of communication between stakeholders but also the lack of shared authority with 
fishers. Co-management is a management system that requires authority to be shared with 
all parties as it will benefit all parties. This allows for the empowerment of fishers, less 
pressure on government, but will also result in more sustainable fisheries. As seen from the 
case study analysis, the government should devolve from a hierarchical system into a 
system that shares power across the various stakeholders, as discussed by Noble (2000). 
Some failed case studies indicated that if there is a lack of authority, then co-management 
cannot be introduced or implemented. Thus, without shared authority this would also be 
the outcome if there is an attempt to implement co-management on to any of the islands of 
the Caribbean Netherlands.  
 
Enforcement and the making of rules are also important tasks in which fishers should 
participate for successful co-management. There is a difference between stakeholders here, 
as government officials believe that fishers have the ability and authority to enforce and 
make rules however non-government representatives and fishers disagree with this, with 
the exception of rulemaking on Saba. This discrepancy is most likely a result of a lack of 
communication between stakeholders. If fishers do have this ability, as stated by 
government officials, then they should be aware of this authority. Nevertheless, this 
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authority needs to extend to a legal understanding as without a legal standpoint, the 
enforcement and rule-making that fishers can induce does not empower the fishers to 
believe that they have an equal and important role within the fisheries sector. Conflict 
management has also been proven to be an issue on the islands. Quick and easy conflict 
management that finds short-term solutions does not solve the problem in the long term 
and will result in greater conflicts down the line. This can already be seen on Saba where 
there are conflicts amongst fishers that has resulted in a rivalry between them. This rivalry 
can put a stop to successful implementation of co-management if one group will always 
contradict the other group. 
 
However, positively through setting up fisher cooperatives on each of the islands more 
effective leadership amongst fishers can be supported which could result in better conflict 
management and better organization of fishers through which better collaboration between 
stakeholders can be introduced. Leadership can provide a good organization between 
fishers, but it will also provide and improved social cohesion and the efficiency of decision-
making meetings. Some case studies also described sub-committees as being a factor that 
enhance the performance of the co-management system as these sub-committees could 
focus exclusively on areas that needed improving within the fisheries sector without 
increasing the amount of work that needs to be tackled by the fisher cooperatives. Fisher 
cooperatives allow for the diversity of stakeholders to be included in planning and decision-
making when regarding the fisheries. Nevertheless, an important aspect that needs to be 
taken into account is the transparency and accountability of not only the fisher cooperatives 
but all relevant parties as without trust amongst stakeholders a collaborative relationship 
can fail. 

 
Another aspect that should be considered is the motivation of stakeholders, especially the 
motivation of fishers and their interest in a co-management system. If fishers have no 
motivation to change their fishing habits and improve fish stocks, then there will be no 
acceptance of co-management amongst fishers which can result to a failed co-management 
system, as seen in several case studies within the Caribbean. Fishers should be correctly 
educated on what the current situation is and that the current resource problem requires a 
change in management, both from the government but also from fishers. This may motivate 
fishers to make that change if it is made clear to them that they will also be at a loss if the 
fisheries do not become more sustainable. To help incentivize this change, benefits of co-
management can be presented or a scheme to aid and to support fishers can be 
implemented, if resources and willingness from the government is available. Several case 
studies have indicated an increase or improvement in fish stocks after the implementation 
of co-management, however this change was not seen directly but over a longer time 
period. Hence, why studies from the Caribbean have not yet indicated this improvement. 
This should be greatly considered when discussing co-management. Many case studies 
show that there are many positive outcomes of such a management system but that these 
benefits do not occur overnight, and that constant enforcement of this system should be in 
place to ensure its success.  
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9. RECOMMENDATIONS  
 
It cannot be determined which co-management type is most beneficial for the Caribbean 
Netherlands. Current conditions describe an instructive system, which could be furthered 
into a more collaborative state. However, this study cannot determine which type is best as 
that should be left up to the fishers and government officials when this is discussed. They 
would hence be able to come to a conclusion which is most feasible and best accepted by 
each party (Pomeroy, pers. comm., May 15th, 2019). Yet, based on results from survey and 
from case study analysis, co-management would be beneficial for the Caribbean 
Netherlands. There is a good foundation for fisher cooperatives, especially on Bonaire, 
which will allow for co-management to be successful if implementation is desired by all 
stakeholders. Co-management can also be the solution to many of the problems that are 
faced by the fisheries sector, such as communication and collaboration, especially between 
fishers and local government. For this to occur, four main recommendations can be made 
based on results from this study.  

 
Recommendation 1: Well-Defined Legislation and Management Goals 
 
Through the discussion of conditions that lead to a successful implementation of co-
management, areas that need improvement in the Caribbean Netherlands have been 
identified. The new management plan should include clearly defined boundaries of fishing 
territories and clearly defined roles/membership of the fishery. The clarity of these 
boundaries, roles, and goals sets up a good foundation for any management system. Results 
from surveys indicate that these are current weak points on all three islands and that these 
should be improved. It must be noted that the establishment of clearer goals, boundaries, 
and rules need to be effectively communicated with all stakeholders. If fishers are not 
aware of a change in rules and regulations, then these rules will not be implemented 
successfully. Currently, there is no common goal for the management of fisheries. Without a 
goal, management cannot be effective, hence a goal needs to be implemented and that goal 
should be to have a sustainable fisheries sector. 
 
Recommendation 2: Fisheries Officer  
 
The second would be to appoint a fisheries officer on each of the islands. The fisheries on all 
three islands are very different with varying needs. A fisheries officer would be able to focus 
their entire time exclusively on the fisheries. This person should have expertise on the 
islands and on fisheries but should also receive support from the government on a local and 
national scale. Thus, a good communication between a fisheries officer and fishers as well as 
local and national government and any MPA authority can be easily set up, allowing for 
better collaboration. A fisheries officer will also be able to act a mediator in decision-making 
meetings.  

 
The roles of the fisheries officer would include responsibilities such as writing reports, 
making improvements on habitats, making sure that changes in legislation are implemented 
and enforced, providing information on current state of fisheries to government (local and 
national) as well as informing fishers on sustainable options for fishing. The officer may also 
take up the role of educating fishers on what the current status of fisheries means in terms 
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of potential loss of income due to declining fish stocks, as well as how current fishing 
methods may be negatively impacting the fisheries. The education should also extend to the 
basic biology of the fish that are landed to divert from any knowledge misconceptions. The 
profile of the fisheries officer should include a degree in a marine or environmental field 
(e.g. marine sciences, fisheries science, environmental science, environmental management, 
etc.), as well as relevant work experience. The fisheries officer should have excellent 
analytical and communication skills, and the ability to work independently but also with 
various stakeholders as the job requires there to be a good relationship with fishers, local 
government, national government, MPA authorities, and NGOS, as well as any other 
relevant stakeholders. Knowledge of the areas would also be an added benefit. This officer 
will be employed by the local government on each island.  
 
Recommendation 3: Conflict Management 
 
Currently, there is a complete lack of conflict management strategies on the islands of the 
Caribbean Netherlands, as the national government has decided not to implement such 
strategies as they would require too much effort. Additionally, it is also believed that there 
aren’t many big issues, so a conflict management scheme would not be relevant. However, 
results from this study indicate that conflicts are very much present on all three islands but 
that there have be no solutions to any of the ongoing conflicts. Major conflicts between and 
within parties will hinder the success of any management plan. Thus, the third 
recommendation made is that a conflict management strategy should be implemented on 
all three islands. Ideally, this must be a strategy that a specialist can decide on, based on the 
five main types of conflict management strategies. The conflicts on each island vary greatly 
and should be addressed differently. Similarly, to co-management, not one model or 
strategy is suitable for all three islands. If a consensus between all parties or a compromise 
can be achieved this will allow for the best result and will build a great foundation for any 
management system to be implemented. However, many of these conflicts need to be 
solved if any sort of sustainability should be achieved and if compromise or consensus 
cannot be achieved, then force must be used.  
 
Recommendation 4: Workshops 
 
If the national government would like to pursue the idea of co-management in an effort to 
increase the sustainability of the fisheries, then that would lead to the fourth 
recommendation, which would be a set of workshops. Several case studies analyzed from 
the Caribbean used workshops as a way to assess the situation on the islands and also the 
acceptability of co-management. A workshop that includes all stakeholders, will allow 
stakeholders to discuss current management and the implementation of co-management. It 
will enable stakeholders to identify how much involvement they want in this new 
management system, which will then decide which type of co-management is most suitable 
for the islands. Also allowing for these stakeholders to meet up and discuss what solutions 
are for the ongoing problems and who plays what role in the solutions, simultaneously also 
enhancing communication and collaboration between actors. Workshops should be held on 
each island and have a minimum of 60% participation of all relevant stakeholders to ensure 
for the best outcome. Workshops should eventually lead to regular meetings. 
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Rules that should be followed during these meetings are as described by Borrini-Feyerabend 
et al. (2004). These indicate that all relevant actors should be invited, nonetheless 
participation is voluntary for these workshops or meetings. Absence from these meetings 
will be understood as non-interest. However, if more than 40% actors are not present, the 
meeting will be postponed. These meetings will require all stakeholders to come to a 
consensus on solutions and decisions with the aid of a mediator, which will be the role of 
the fisheries officer. The fisheries officer will also set rules at the beginning of the meeting, 
such as no interrupting and respectful language. These meetings should be held on a regular 
basis (e.g. fortnightly) but should be respectful of all participants, as fishers are often 
required to head out early in the morning to fish, therefore no meeting will be held later 
than 22:00. Workshops can last for a full day, but meetings should also not last longer than 
4 hours, as these meetings should not be seen as a burden but as a way to achieve a 
common goal and to increase the collaboration between all stakeholders. 

 
Currently, meetings that have occurred, have not been of great success due to two reasons. 
The first being that local government is never present due to the lack of a fisheries officer. 
This issue will be solved if the second recommendation is followed and a fisheries officer is 
appointed. The second reason is that there has been a general absence of fishers either due 
to no interest or due to feuds with other fishers. This can be solved if the third 
recommendation, conflict management, is applied. If there is absolutely no interest from 
fishers to participate in the co-management system, then the best option is to implement a 
sustainable top-down management system.  
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10. CONCLUSION 
 

The implementation of co-management is a long process, consisting of three phases. 
Recommendations described are for the pre-implementation phase, which should set the 
base for the implementation phase. There is potential for the Caribbean Netherlands to 
implement a co-management system on all three islands, however this requires willingness 
from not only fishers but also from government for a success. Weak points have been 
identified in this study and if collective action is focused on improving these, then the 
foundation for a good co-management system will already be present on all three islands. 
The current conflicts between fishers on Saba must also be taken into context when 
discussing implementation as these conflicts can hinder any success. Success will be seen if 
weak points are improved, but overall success of co-management will be achieved through 
healthier fish stocks and a positive social impact. The presence of the Saba Bank 
Management Unit (SBMU) and PISKABON have had very positive impacts. If this progress is 
maintained and co-management is implemented, then a sustainable fisheries sector is a 
very plausible outcome.  
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ANNEX A: SURVEY GUIDE 
 
1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly 
agree 
 

Statement Score Comment 
What is your role in the fishery? (e.g. 
government official, non-government 
representative, fisher) 

  

There is a resource use problem.   
The geographical area of the different 
fisheries is clearly defined (e.g. pelagic 
vs bottom fishing. MPA vs non MPA. 
EEZ vs territorial waters). 

  

The rules and regulations in each 
managed area are clear. 

  

It is well defined who plays a role in 
the management of the fishery sector. 

  

There are clear objectives for 
management. 

  

Fishers and national government 
work together. 

  

Fishers and local government work 
together. 

  

Fishers and the MPA management 
authority work together. 

  

Fishers and government communicate 
effectively. 

  

The fishing community is encouraged 
to work with the government. 

  

Leadership exists amongst fishers.   

Conflicts amongst fishermen and 
between parties are resolved quickly. 

  

Authority is shared with fishers.   
Fishers can enforce the rules.   
Fishers can make the rules.   
The fisheries legislation gives 
ownership of the fishery to the 
fishers. 
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