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Executive Summary 
 
The aim of the paper is to elaborate how St. Eustatius can develop its agricultural sector in an 
environmentally sustainable way, while simultaneously improving the livelihoods of St. Eustatius’ 
population. For theoretical grounding, the FAO framework of Sustainable Food Value Chain (SFVC) is 
applied to structure the qualitative research. By conducting semi-structured interviews with stakeholders 
and experts and utilizing a literature review, various issues in the environmental, social and economic 
dimension of the island's agricultural system are revealed. Core problems are the marginal food  production 
on St. Eustatius, little marketing and non-existent value-adding. Moreover, unhealthy food patterns, soil 
issues, irrigational problems, a lack of educational opportunities and governmental challenges are disclosed.  
 
Though, dependence on food imports is exacerbated, food prices are high and the quality of fresh produce 
is often poor. By the further application of the SFVC, crucial points of interference in the island’s 
agricultural system are examined to shape a pathway towards a sustainable agricultural sector on St. 
Eustatius. These points are water availability, use of agricultural land, horizontal and vertical integration of 
actors, education on all levels, the attitude towards farming and the small local market. In the case of their 
implementation, synergies and spillover effects arising from those intervention points are expected that 
obtain the potential to renovate further issues eventually. 
 
Samenvatting 
Het doel van dit onderzoek is om aanbevelingen te doen over hoe St. Eustatius haar landbouwsector kan 
ontwikkelen op een duurzame manier, terwijl tegelijkertijd het levensonderhoud van de bevolking verbetert. 
Voor theoretische onderbouwen en structurering van het kwalitatief onderzoek wordt gebruik gemaakt van 
het FAO Kader Duurzame Voedselwaardeketen. Met behulp van semigestructureerde interviews met 
belanghebbenden en deskundigen en door middel van literatuuronderzoek worden verschillende sociale, 
economische en milieugerelateerde problemen van het landbouwsysteem in kaart gebracht. Een belangrijke 
tekortkoming is te kleinschalige voedselproductie op St. Eustatius. Hierdoor wordt er weinig verkocht en 
is er geen sprake van waardetoevoeging in de keten. Andere problemen die besproken worden zijn 
ongezonde eetpatronen, bodemproblemen, irrigatie problemen, een gebrek aan onderwijsmogelijkheden en 
bestuurlijke uitdagingen.  
 
Dit versterkt de afhankelijkheid van voedselimporten, verhoogt de voedselprijzen en heeft een negatief 
effect op de kwaliteit van verse producten. Door de verdere toepassing van het SFVC worden cruciale 
omslagpunten in het landbouwsysteem van het eiland onderzocht, om vorm te geven aan een traject naar 
een duurzame landbouwsector op Sint Eustatius. Deze punten zijn de beschikbaarheid van water, het 
gebruik van landbouwgrond, de horizontale en verticale integratie van actoren, het onderwijs op alle 
niveaus, de houding ten opzichte van de landbouw en de kleine lokale markt. Bij de uitvoering ervan worden 
synergieën en overloopeffecten van deze interventiepunten verwacht, die het potentieel hebben om op 
termijn verdere problemen op te lossen. 
 
Glossary  
 
In respect of the Sustainable Food Value Chain Framework 
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Added Value Distribution           Additional profits, incomes, taxes and consumer surplus as externalities   
                                                    (Neven, 2014) 
 
Animal Welfare                           Welfare of non-human animals (FAO, 2013) 
 
Biodiversity   Loss of natural habitats and the risks associated with large-scale  

monoculture (FAO, 2013) 
 
Carbon Footprint  Carbon emissions from energy used in the manufacture of fertilizer and  

for transport (FAO, 2013) 
 
Cultural Traditions                      Events, rituals and customs that contribute to dietary patterns (FAO,           
                                                    2013) 
 
Food Supply                               Actual provision of food (FAO, 2013) 
 
Food Waste & Losses                 Decrease in edible food mass and quality available for human    
                                                consumption throughout the different segments of the supply chain    
                                                     (FAO, 2013) 
 
Food value chain                        The full range of farms and firms and their successive coordinated   
                                                    value-adding activities that transform raw agricultural materials into food     
                                                    products that are sold to final consumers and disposed after use (FAO,  
                                                    2013) 
 
Inclusiveness                Consideration and coordination of relevant actors in the sector of    
                                                    agriculture (FAO, 2013) 

 
Job/Incomes                                Job and income creation (FAO, 2013) 
 
Nutrition & Health                     Healthy diet as protection  against malnutrition in all its forms, as well as   
                                                   noncommunicable diseases (NCDs), including such as diabetes, heart  
                                                   disease, stroke and cancer (WHO, 2020) 
 
Profits                                         Monetary revenues generated by agricultural work  (FAO, 2013) 
 
Soil Conservation              Depletion of nutrients, erosion and the limited availability of arable  

            land (FAO, 2013) 
 

Sustainable Agriculture  Sustainable agricultural practices are those practices enabling farmers to  
meet current and future societal needs for food, fibre, ecosystem services 
and healthy lives. 
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Tax Revenues                             Public revenues generated by tax (FAO, 2013)  
 
Toxicity              Poisonous materials released in air, soil or water bodies at any stage in  

            the food chain (FAO, 2013)  
 
Worker Safety                            Level of safety that can be ensured in the professional environment (FAO,    
                                                   2013)  
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1. Introduction 

1.1 Case Background 

Sint Eustatius, St. Eustatius hereafter, is an island located in the Caribbean (Figure 1). In January 2020, the 
island was inhabited by approximately 3100 people (CBS, 2020a). The island is 21 km2, and its capital, 
Oranjestad, is the only urban area (Rahn, 2017). In 2010, St. Eustatius became a Special Municipality of 
the Dutch Kingdom (Rijksoverheid, n.d. A; Autar, 2016). The Public Entity, better known as Openbaar 
Lichaam St. Eustatius (OLE), consists of the Island Council and Executive Council and decides upon a 
variety of matters on the island. However, the Dutch government replaced the Island Council in 2018 
because, according to the Dutch government, it was not functioning properly. Consequently, a Government 
Commissioner was appointed, who will remain on the island until the Island Council is ready for self-
governance (Rijksoverheid, n.d. b; Statia government, n.d.). 

 
Figure 1. Location of St. Eustatius. Derived from Andel, Hoorn, Stech, Arostegui, and Millar, 2016.  

St. Eustatius originates from volcanic activity and the geomorphology of the island is hilly. The highest 
point is the top of the dormant stratovolcano the Quill, located in the Quill National Park (Rahn, 2017; 
Statiapark, 2020; Briene, Bongenaar & Bos, 2019). On the northern side of the volcano, there is a flat central 
plain. This six km2 sized plain is called the ‘Cultuurvlakte’ and contains fertile volcanic soil. Most 
agricultural activities, roads, and houses are located here (Rahn, 2017). The northern part of the island is 
called the Boven National Park, where the ‘Boven Hills’ is located (Statiapark, 2020). It is a volcanic 
complex that consists of unevenly eroded hills. A part of the Boven Hills was flattened when the 
construction of oil storage and a port started. The rest of the area consists of uninhabited wilderness with 
savannah-like vegetation and fauna. This differs from the flora and fauna around the Quill, due to a drier 
weather pattern. Statia has a tropical climate with temperatures ranging from 25 to 28 oC. Due to the relief 
on the island, there is a difference in precipitation. The northern hills are drier than the area around the Quill 
(Rahn, 2017). 

St. Eustatius developed its trade system as a colonial outpost for the Dutch West-India Company. It also  
supported plantation agriculture. During this period, the forest was cleared for plantations of amongst 
others, sugar, tobacco, and cacao (Enthoven, 2012; Renkema, 2009). When the influence of the Dutch West-
India Company declined and the slave trade was abolished, the island impoverished rapidly. By 1850 it had 



Developing sustainable agriculture on St. Eustatius 

8 

become economically dependent on the Netherlands. The historical importance of the island in this short 
period still occupies a major role in the identity of St. Eustatius’ population (Gilmore, 2005). Nowadays, 
the oil terminal provides the most jobs on the island (CBS, 2020b). Additionally, tourism is an important 
economic sector on St. Eustatius, with over ten thousand tourists arriving yearly (Tieskens et al., 2014; 
Autar, 2019). Besides oil and tourism, many people work for the local government (CBS, 2019; CBS, 
2020b).  

1.2 Problem definition 

The rise of St. Eustatius as a transfer port, emigration, and alternative sources of income led to a decrease 
of agriculture from a significant to a marginal level (DLG, 2011). Hardly any people are working in the 
agricultural sector (CBS, 2019). Very little of the agricultural production is marketed and value-adding is 
almost non-existent. Some marginal producers produce in their gardens (DLG, 2011). This has led to a 
situation in which almost all required food products are imported through the port of St. Maarten (DLG, 
2011). However, because of the remoteness of the island, the long supply chain, and the poor quality of the 
transportation material and facilities, product quality is often poor, and prices are very high  (Interviewee 
21, 2020; DLG, 2011; Bogaardt, De Jong & Van der Heide, 2015). The shortage of fresh fruits and 
vegetables combined with the aforementioned high prices results in unhealthy dietary patterns. This is also 
related to a lack of knowledge on healthy diets (Bogaardt, De Jong & Van der Heide, 2015).  

Besides the problems concerning food security, free-roaming livestock constitutes a big problem regarding 
the development of the agricultural sector (Bogaardt, De Jong & Van der Heide, 2015). Free-roaming 
livestock consumes the vegetation faster than it regenerates, decreasing vegetation cover, water retention, 
and biomass. It causes erosion and significant economical damage (Madden, 2020; Haverson & McDougal, 
2020). Additionally, the island regularly experiences water shortage, which has a major impact on the 
island's agriculture and drinking water supply (Rahn, 2017). This forms a barrier to an increase in 
agricultural production. According to the DLG (2011), the lack of financial resources, human capital, and 
suitable landform also hinders entrepreneurship on St. Eustatius.  

There are multiple islands in the Caribbean dealing with similar problems, but there is a lack of knowledge on 
how self-governance and inclusion of local stakeholders can tackle transdisciplinary problems at once. This 
research aims to address this knowledge gap by providing insights on opportunities for self-governance to tackle 
these problems (Polman et al., 2016). This research aims to include the islanders and their opinions, which 
allows for interesting scientific merit.   

1.2.1 Central Research Question  

There are multiple islands in the Caribbean dealing with similar problems, but there is a lack of knowledge on 
how self-governance and inclusion of local stakeholders can tackle transdisciplinary problems at once. This 
research aims to address this knowledge gap by providing insights on opportunities for self-governance to tackle 
these problems (Polman et al., 2016). This research aims to include the islanders and their opinions, which 
allows for interesting scientific merit.  

The Rijksdienst Voor Ondernemend Nederland (RVO), or Netherlands Enterprise Agency in English, is a 
government agency under the auspices of the Ministry of Economic Affairs and Climate Policy (RVO, 
n.d.). The RVO has been commissioned by the Dutch Ministry of Agriculture, Nature and Food Quality to 
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support the OLE in developing a vision for sustainable agriculture on St. Eustatius. The vision has two main 
aims. Firstly, it aims for an increase in agricultural production in an environmentally sustainable way. 
Secondly, it aims for the development of business models that are economically, environmentally, and 
socially sustainable to reduce the dependency on imports, offer job opportunities, increase food quality, 
reduce food prices, and improve natural resource management (Reid, 2020).  

This scientific report aims to contribute to the vision for sustainable agriculture on St. Eustatius by doing 
transdisciplinary research on environmental, social, and economic problems and solutions to provide 
recommendations for sustainable agriculture, improving the livelihoods of St. Eustatius’ population. 
Resulting from the problem description and research aim, the transdisciplinary research question of this 
scientific report is:  
 
“How can St. Eustatius develop its agricultural sector in an environmentally sustainable way that improves 
the livelihoods of St. Eustatius’ population?” 
 
In this scientific report, environmentally sustainable is characterized according to the framework introduced 
in chapter 2. Additionally, the agricultural sector includes animal husbandry and arable agriculture for both 
food and feed production. In consultation with the client, it has been decided to exclude fisheries due to 
time limitations. As the OLE prioritizes the improvement of food security and not the development of 
business opportunities, this report focuses on increasing food security when considering the improvement 
of livelihoods. The FAO definition of food security is used, which is that “all people at all times have 
physical, social, and economic access to sufficient, safe and nutritious food that meets their dietary needs 
and food preferences for an active and healthy life” (Declaration, 1996).  

1.2.2 Sub Questions 

Six sub-questions have been developed to guide this report towards an answer to the research question. 
These are divided into two sectors within the agricultural sector; Animal husbandry, and arable agriculture. 
This provides clarity and structure throughout this research.  
 
The sub-questions for the first category, animal husbandry, are the following: 

1. What are the current animal husbandry practices and how are they related to the     
environmental, social, and economic dimensions? 

2. What are the environmental, social, and economic problems that need to be solved related to 
animal husbandry practices? 

3. What options for improvements in the current animal husbandry practices are there to contribute 
to environmental sustainability and improved livelihoods? 

The sub-questions for the second category, arable agriculture, are the following: 

4. What does the arable agricultural sector for food and feed currently look like and how are they 
related to the environmental, social, and economic dimensions? 

5. What are the environmental, social, and economic problems that need to be solved related to the 
arable agricultural sector? 
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6. What options for improvements of the current arable agricultural practices are there to 
contribute to environmental sustainability and improved livelihoods? 

As the sub-questions show, this scientific report takes an environmental, social, and economic perspective 
to answer the research question. This approach is further explained in the next chapter, where the sustainable 
food value chain framework is introduced. Furthermore, the methods that used to gather data are explained. 
The answers to the subquestions are given in the third and fourth chapters. Lastly, the report provides a 
conclusion and discussion.  
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2. Methods 
 
As this report aims to develop a profound and integrated understanding of agriculture on St. Eustatius, this 
report evolves mainly around qualitative research. A key component to frame and guide this research is the 
sustainable food value chain framework.  

2.1 The sustainable food value chain framework 

The Sustainable Food Value Chain (SFVC) development framework was developed by the Food and 
Agriculture Organization (FAO) in 2013. Commonly, when values of goods or systems are evaluated, 
purely economic values are considered. However, the framework of the FAO acknowledges that limiting 
the value of a system to an economic view underestimates the actual value and value gaps of a respective 
system. As a consequence, this approach may lead to incomplete or even wrong conclusions. Instead the 
framework uses a holistic ‘triple bottom line’ approach, recognizing the economic, social and 
environmental dimensions (Figure 2) (FAO, n.d.). This framework is chosen because it provides structure 
to this research and the opportunity to take a broad, transdisciplinary view on sustainable agriculture 
and its value creation on St. Eustatius. 
 

 
 

Figure 2. The three dimensions of the sustainable food value chain framework (FAO 2013, p. 291)  
 
These different implications of a food value chain are enclosed by the three different dimensions of 
Sustainability. In reality, trade-offs between the dimensions, but also synergies might evolve from the 
different components (FAO, 2013). Sustainability in the food system is achieved when all areas overlap, 
thus creating Sustainable Food Value Chain Development (SFVCD). These dimensions include the 
following aspects regarding agriculture: 

- The sustainable environmental dimension refers to positive or neutral impacts on the natural 
environment and, as such, the sustainable use of natural inputs and resources throughout the chain.  
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- The sustainable social dimension focuses on the social and cultural acceptance of outcomes of the 
value creation in terms of the distribution of benefits and costs 

- The sustainable economic dimension refers to activities that each actor provides that is 
commercially viable (profitable), or fiscally viable (for public services) (FAO, 2013).  

 
The integrated behaviour and performance of agrifood enterprises can be determined by the SFVC 
framework, which considers the complex interplay of the environmental, social and economic dimensions 
at its core (Figure 2). It positions the Food Value Chain in a broader system where the root cause of a 
problem can be established and the impact of a change maximized (FAO, n.d.).  
 

 
Figure 3. The sustainable food value chain framework (FAO 2013, p. 289).  
 
The core food value chain comprises the following:  

1. The value chain actors are mainly private sector actors, but can also consist of public sector 
organizations, which produce or procure products, add value, and sell them on the next level (FAO, 
2013). 

2. The actors carry out four functions which include production (farming), aggregation, processing, 
and distribution (wholesale, retail). The aggregation stage is where collected aggregation and 
storing takes place (FAO, 2013). 

3. The actors are linked via a governance structure, which refers to the operating environment with 
horizontal linkages among actors (e.g. farmers cooperatives), and vertical linkages within the 
overall chain (e.g. farmer-supermarket cooperatives) (FAO, n.d.). 

4. The extended value chain includes business development support providers which facilitate the 
value creation process through: input (e.g. seeds), service (e.g. information), and financial (e.g. 
loans, transport) providers (FAO, 2013). 



Developing sustainable agriculture on St. Eustatius 

13 

5. The performance of the Food Value Chain is impacted by the enabling environment which consists 
of socio-cultural (e.g. history), organizational (e.g. ministries, schools), institutional (e.g. laws, 
customs), and infrastructural (e.g. roads, markets) (FAO, n.d.).   

6. The value is ultimately determined by consumers preferences on the local, national and 
international markets (FAO, n.d.).   

 
This research integrated the framework and the three dimensions of sustainability, by taking a holistic 
continuous cycle approach represented in Figure 4. First, the performance of the value chain is measured 
in terms of economic, social and environmental outcomes (Principles 1 to 3) in chapter 3 by measuring the 
performance of the separate dimensions with Figure 2. Any insufficiencies need to be assessed against all 
the other elements of sustainability to ensure no undesirable impacts. Second, the core drivers of 
performance (or underperformance) are exposed by looking at how the stakeholders are linked to each other 
and the three dimensions (Principle 4), what drives the behaviour of individual stakeholders (Principle 5), 
and how value in end markets is determined (Principle 6) (FAO, n.d.). 
 
In chapter 4, this is done by integrating deficiencies into the template of figure 3 to receive an interrelated 
comprehension of St. Eustatius’ agriculture’s system. Third, the performance is improved by developing a 
vision and development strategy, selecting activities and multilateral partnerships to support this strategy, 
and achieve the scale of impact envisioned (FAO, n.d.) (Principles 7 to 10). This research proposes several 
upgrading activities following from the analysis conducted (Principle 8), but creating a comprehensive 
vision is outside the scope of this research and will be done by the RVO instead, partly based on this report. 
The proposed solutions are based on respondents suggestions, literature review, as well as information from 
best practices on comparable situations  
 

 
Figure 4. Principles of Sustainable Food Value Chain Development. 
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2.2 Qualitative Research 

Two different qualitative methods are used during this research regarding arable agriculture and animal 
husbandry. This research will conduct a literature review as well as interviews with several stakeholders 
simultaneously. The literature review can increase the understanding of the current agricultural practices, 
give theoretical background information for certain problems, and provide comparison material from best 
practices. Additionally, the literature review provides insights on environmental, social, and economic 
problems on St. Eustatius regarding the development of sustainable agriculture in combination with the 
improvement of livelihoods.  
 
The main aim of the interviews is to integrate the attitude and opinions of the local stakeholders regarding 
the current situation on St. Eustatius and thus in the proposed solutions. By involving actors from outside 
the scientific community and integrating their knowledge and preferences, the solutions proposed are 
transdisciplinary and community-based. This way, the scientific and the societal side of the problem is 
integrated, which adds to capacity building and legitimization of the research (Lang et al., 2012).  
 
The strength of using both methods is that insights can be gained from the literature review that has not 
been gained from the interviews, and vice versa. Thereby, the methods can complement each other. Besides, 
the literature review can be complementary when confirming insights that have been gained from the 
interviews, and vice versa. Another strength is that a literature review could provide a more general view 
on an issue, whereas interviews can be provided with more detailed information and can provide insights 
on how issues are perceived on an individual level. By conducting qualitative interviews and scientific 
research, clarity regarding the current status, risks, and potential of the agricultural sector on St. Eustatius 
is achieved.  

2.2.1 Literature review 
The literature review has been executed by using Google Scholar, Scopus, and Google to find scientific 
documents and grey literature about the current situation and the problems on St. Eustatius. The following 
search terms have been used in combination with the term St. Eustatius: water availability, environmental 
problems, agricultural development, culture, social cohesion, governance, self-governance, small islands, 
ecosystem, biodiversity, arable agriculture, carrying capacity, and animal husbandry. Furthermore, policy 
documents provided by the client and interview respondents, and newspaper articles are used to ensure a 
realistic view of the current situation and problems on St. Eustatius. 
 
Google Scholar, Scopus, and Google have also been used to search for scientific articles and policy 
documents about other Caribbean islands. To find relevant best practices, the following search terms in 
combination with a variety of Caribbean islands were used: sustainable agriculture, sustainable livestock 
husbandry, agriculture, agricultural development, biodiversity, water availability, and ecosystem erosion. 
The website of the Dutch Caribbean Biodiversity Database (DCBD) has also been used to find policy 
documents and scientific documents about similar problems on other Dutch Caribbean islands and about 
approaches that have been used to address these problems. 
 
Subsequently, the articles that could be linked to the framework of the FAO have been selected for use. 
This has been used to create a base of theoretical information. Subsequently, the interviews have been used 
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to further specify the subjects that resonated with the islanders in terms of problems they experienced. This 
led to an eventual selection of literature that has been used.  

2.2.2 Semi-structured interviews 

22 interviews were carried out. For the execution of these interviews, an item list was made based on the 
framework on the FAO  as shown in Figure 2. Making an item list is recommended to make sure all relevant 
subjects are addressed. However, it also allows the interviewer to ask a follow-up, detailed questions based 
on the answers of the respondent (Bryman, 2016). Annex 1 provides an overview of the item lists that have 
been used for the semi-structured interviews.  
 
The list of farmers, livestock owners, supermarkets, hotels, and restaurants, and some of the experts and 
organizations were provided by the client. Through snowball sampling, several other interview respondents 
were added to the list. Additionally, contact persons of organizations and experts on other islands were 
added to the list by searching on Google. All people and organizations have been contacted multiple times 
to ensure a balanced and diverse list of respondents. We have contacted people via email, phone, and 
Facebook Eventually, all respondents that agreed to have an interview before the 19th of October, have 
been interviewed.  
 
Annex 2 provides an overview of the respondents of this research. To be able to use the data gathered from 
the interviews in a structured manner, the interviews have been coded according to the components of each 
dimension. No software program has been used, as the transcribed interviews received a ‘code’ according 
to the suitable component of Figure 2.  
 
Figure 5. Below shows the flow chart of the stepwise approach integrating different methods for the report.  
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Figure 5. Flow chart of the methodological approach 
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3. The current agricultural situation 
 
This chapter addresses the current environmental, social, and economic situation on St. Eustatius, and the 
problems related to this. First, this chapter elaborates on the current situation and the problems leading to 
food insecurity and environmental degradation. Second, the current situation concerning animal husbandry 
is deliberated and the problems resulting from the current practices. Third, arable agricultural practices are 
discussed more in-depth. As such, this chapter answers subquestions one and four regarding the current 
situation, and subquestions two and five, regarding the related problems.  

3.1 General situation  

This sub-chapter discusses the current situation on St. Eustatius regarding agriculture which leads to 
livelihood insecurity, resulting from food and nutrition insecurity, and environmental degradation. Figure 
6 summarizes the current situation and its problems, which is elaborated hereinafter.  

 
Figure 6. A systems map of the current situation (grey blocks) and problems on St Eustatius. The blue 
blocks represent the social problems, the green blocks the environmental problems, and the red blocks the 
economic problems.  

In the general chapter, the categories from the framework of the FAO that is discussed are the ones  that 
apply to both animal husbandry and arable agriculture in the same way, or that are not directly related to 
animal husbandry or arable agriculture but do impact the development of a sustainable agricultural sector.  
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3.1.1. Environmental dimension 

Biodiversity, soil, and water 

The Caribbean islands are hotspots of biodiversity, harboring diverse vegetation types ranging from xeric 
shrubland to evergreen tropical forest (Heger & Andel, 2019). On St. Eustatius, specifically, the Quill is 
known for its high biodiversity (Ecorys, 2019). In 1999, St. Eustatius National Parks Foundation 
(STENAPA) was delegated to protect St. Eustatius two terrestrial national parks, which now encompass 28 
percent of the island. The Cultuurvlakte, which accounts for 25 percent of the surface of the island, has 
been used for livestock grazing, agriculture, and urban development.  

In 2010, the Strategic Development Plan (2010) stated that 8 to 15 hectares of horticultural land could 
supply the island’s demand for food. Figure 7 shows a map of St Eustatius of places where the soil is 
suitable for farming practices. In 2013, 143,7 hectares of land was used for agricultural practices on St. 
Eustatius. 3.6 hectares were used as arable land, and 140.1 hectares were used as pasture land (Smith, 2013). 
Sandy loam areas can be found in the Cultuurvlakte (as indicated in figure 7). They originate from andesitic 
pumice and are especially suitable for agricultural practices (Strategic Development Plan, 2010). Currently, 
the OLE is preparing a coherent and sustainable policy for spatial development on the island which looks 
into the current situation and desirable development. One of the (re)defined spatial purposes may be 
agriculture (Afkondigingsblad, 2020). 
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Figure 7. The dotted area shows the potential agricultural area based on soil and steepness. The orange 
area is built, and the green non-dotted area shows the two national parks on St Eustatius. Taken from 
Strategic Development Plan (2010).  

Additionally, water is a limited resource, as rainwater is the only freshwater source on St. Eustatius. Near 
the coast, there are some brackish springs, but there are no lakes or aquifers. Rainfall differs yearly with 
relatively dry years alternating relatively wet years. Annually, it rains 986 mm, but as rainfall is seasonal 
47 percent falls in the months August, September, and October. The first four months of the year account 
for the dry period on St. Eustatius (Freitas, Rojer, Nijhof & Debrot, 2014). Since there are only limited 
freshwater sources on the island, the period of drought has a major impact on the islands’ agriculture and 
drinking water supply. Furthermore, the natural intake of rainfall in steep hillsides is limited due to the thin 
soil layers and fractured igneous rock. During the last periods of droughts, agriculture was difficult and 
drinking water had to be imported from other areas (Rahn, 2017). 

The responsibility for providing clean drinking water lies with the OLE. The Statia Utility Company 
(STUCO) is the sole supplier of drinking water and electricity on the island of St. Eustatius and is part of 
the OLE. Water is produced through three reverse osmosis plants on the island (STUCO, n.d.). Half of the 
households are connected to the water net as many houses are constructed with a water storage system. The 
Dutch government heavily subsidizes the drinking water (85 percent of the price from the water net, and 
75 percent of the price of the water that is transported by trucks with a water tank). This leads to a water 
price of 8.65 dollars for water from the water net (Although the costs for being connected to the net are 
very high), and around 17 dollars per m3 for the water from the water tanks (Ecorys, 2019). Eighty percent 
of the island’s inhabitants rely on the water facilities of STUCO (Berkowitz, 2017). St. Eustatius has no 
wastewater treatment facility and no sewerage system. There are only cesspools on St. Eustatius. These are 
closed when they are filled. However, this leads to contamination near the coast, where the wastewater ends 
up in the sea (Ecorys, 2019). 

Water for agriculture is partly retrieved from private storage facilities (e.g. rainwater tanks), cisterns, wells, 
ponds, import, or  bought from STUCO (Interviewee 20, 2020; Interviewee 2, 2020; Interviewee 8, 2020). 
As such, water is a huge issue for agriculture on the island (Interviewee 4, 2020; Interviewee 2, 2020; 
Interviewee 5, 2020; Interviewee 6, 2020; Interviewee 8, 2020). There are a few workable wells on the 
island and the government is currently restoring condemned wells and ponds (Interviewee 19, 2020). 
However, the supply of wells is dependent on rainfall and vulnerable to evaporation (Interviewee 20, 2020) 
and salinisation (Interviewee 2, 2020; Interviewee 6, 2020). Therefore, wells currently are not sufficient for 
agricultural supply during the dry season (Interviewee 20, 2020).  

Food waste and losses 

Besides the limitations due to the small size of the island and the limited natural resources, livelihood 
security is also limited by the geographical location of the island and its infrastructure. Food losses on St. 
Eustatius are mainly due to the way the supply chain is structured, which results in food loss and food 
quality loss. This has a major impact, since 85 percent of the food on the island is imported (Interviewee 
21; B. N. Berkowitz 2017, p. 45). Importing food guarantees a certain degree of food security, however, it 
also causes numerous problems (Bogaardt, De Jong & Van der Heide, 2015), as the quality and capacity of 
the infrastructure, airport, road network, and shipping transport were considered poor (Strategic 
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Development Plan, 2010). Although some improvements have been made in the past 1.5 years (Interviewee 
6, 2020), the supply chain of food is still severely impacted by this.  

Fresh products are only imported by boat (Interviewee 21, 2020) via three operating vessels. These vessels 
retrieve goods in pallets or containers from the French part of St Maarten. The vessels with temperature-
controlled containers are in poor conditions resulting in decreasing food quality and food losses. Moreover, 
at the transit port St Martin and arrival port St. Eustatius, food is often exposed to the sun over a period of 
time, breaching the cold chain (Interviewee 21, 2020; Interviewee 8, 2020; Van der Straten, 2019). 
Especially vegetables and fruits are in short supply according to several respondents (Interviewee 9, 2020; 
Interviewee 10, 2020; Interviewee 17). Additionally, importing food products poses problems in times of 
environmental disasters (such as hurricanes) and crises, when supply is restricted (such as COVID-19) 
(Interviewee 9, 2020; Interviewee 21, 2020). Events like these created the realization that St. Eustatius is 
too dependent on imports when it comes to food security (Schenk, 2020;  Interviewee 2, 2020). Thus, the 
need for an increase in local agricultural production is created. 
 

3.1.2. Social dimension 

Nutrition and Health 

The high dependence on imports for food supply leads to a preference for more energy-dense and 
convenient processed foods (FAO, 2017). Culturally, the average diet on St Eustatius contains a lot of 
carbohydrates; Pasta, rice, and potatoes are eaten a lot (Bogaardt, De Jong & Van der Heide, 2015;  
Interviewee 17, 2020;  Interviewee 6, 2020). Traditionally, locals eat a lot of meat stews on the island 
(Interviewee 9, 2020; Interviewee 17, 2020) as well as reef fish. People also like local fruit juices and take-
out boxes ( Interviewee 17, 2020;  Interviewee 6, 2020;  Interviewee 2, 2020). Furthermore, there are many 
activities of home catering on the island (Interviewee 9, 2020).  
 
Obesity, high blood pressure, and diabetes are very prevalent on the island (Bogaardt, De Jong & Van der 
Heide, 2015; Interviewee 5, 2020). In 2017, around sixty percent of the men and more than 75 percent of 
the women were overweight (CBS, 2019). People are not used to eating fruits and vegetables, which 
according to respondents is related to customs, a lack of knowledge on healthy diets, and accessibility 
(Interviewee 8, 2020;  Interviewee 6, 2020;  Interviewee 17, 2020;  Interviewee 2, 2020). 
 
The respondents on St. Eustatius are willing to buy local produce (Interviewee 2, 2020;  Interviewee 6, 
2020; Interviewee 9, 2020) due to the quality and prices of imported products (Interviewee 2, 2020). 
However, the availability differs (Interviewee 6, 2020), it is more convenient to go shopping at the 
supermarket (Interviewee 10, 2020; Interviewee 17, 2020) and people on the island are not aware that 
products produced on the island are healthier (Interviewee 10, 2020). As such, the common preference lies 
in processed (fast) and heavy food (Interviewee 17, 2020; Interviewee 8, 2020).  
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3.1.3 Economic dimension 

Profits 

As St. Eustatius is a small island, local food production is little (Interviewee 10, 2020; Interviewee 9, 2020; 
Interviewee 7, 2020). Although some farmers own land, the number of large-scale agricultural practices is 
limited, or non-existent. The small-scale character of the agricultural sector can be partly attributed to the 
limited availability of resources, such as land and water (Berkowitz & Medley, 2017). Altogether, local 
production is too little to provide scale economies. According to respondents, the biggest issue with the 
land is the ineffective land-use practices, such as free-roaming livestock, which causes the productivity on 
the island to be limited (Interviewee 6, 2020; Interviewee 11, 2020). There are a lot of people on St. Eustatius 
who own livestock (Interviewee 19, 2020), and home gardening is a widely practiced (Berkowitz & Medley, 
2017). The high reliance on imports is reflected by the annual trade deficit, which was 46.8 million US 
dollars in 2018 (import value of 50.8 million and export value of 3.9 million US dollars) (CBS, 2019b). 
 
Figure 8. Trade deficit  from 2014 to 2018 taken from CBS (2020c) and 2019 taken from CBS (2019b). The 
numbers from 2018 and 2019 are preliminary. 

 

The lack of actors in the economy on the island causes a marginally developed competition of the domestic 
market. Since competition is crucial for the implementation of innovations, the market on the island has 
failed to create incentives to improve and innovate processes and technologies on the island. This also 
affects the agricultural sector. Governmental interference has been of too little effect to compensate for 
these market shortcomings (Interviewee 22, 2020; Martin & Scott, 2000). Additionally, the small-scale 
character of the agricultural sector forms a barrier for entrepreneurship in agriculture. The farmers of St. 
Eustatius stated in 2011 that some problems are high start-up costs, no microfinancing or grand schemes, 
and no effective marketing or sale (DLG, 2011). Respondents mention high start-up costs, such as 
expensive business licenses, and extensive paperwork (Interviewee 9, 2020; Interviewee 10, 2020; 
Interviewee 2, 2020).  

In sum, the lack of economic innovations regarding the food system on the island itself makes the system 
more vulnerable to shocks, less resilient, and highly dependent on international trade (Cordina, 2008).  
Despite the problems, the agricultural sector has an important socio-economic function due to traditions 
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and (extra) income generation (Berkowitz & Medley, 2017; Interviewee 1, 2020; Interviewee 6, 2020; 
Interviewee 9, 2020).  

Jobs and Incomes 

Within past decades, the employment shift from agriculture to industry and services allowed abandoned 
agricultural land to regenerate into forests (Debrot et al., 2011). The shift to the industry was a result of the 
NuStar oil terminal which was established on the island in 1982 (Andel et al., 2016). Besides, the tourism 
industry developed extensively (CBS, 2020b). Consequently, the dominant economic sectors of St. 
Eustatius are the tourism and the oil industry, and as such, interest in agriculture has decreased (Strategic 
Development Plan, 2010).  

According to respondents, agriculture does not seem attractive to the younger generation on St. Eustatius 
(Interviewee 20, 2020; Interviewee 7, 2020; Interviewee 9, 2020; Interviewee 3, 2020). They state difficult 
working conditions, low revenues, other career opportunities, colonial past, traditional agricultural 
methods, and educational discrepancies as reasons for pursuing different career paths (Interviewee 3, 2020; 
Interviewee 2, 2020; Interviewee 5, 2020; Interviewee 9, 2020; Interviewee 4, 2020; Interviewee 7, 2020; 
Interviewee 6, 2020). On the other hand, a school teacher emphasizes that young students are very interested 
in agriculture. However, they do not see a professional opportunity in the field due to the limited agricultural 
infrastructure on the island (Interviewee 4, 2020).  

Several projects have been active to address the mentioned environmental, economic, and social problems 
for the development of an agricultural sector. However, they have not succeeded yet and are not focused 
on increasing agricultural knowledge (Bogaardt, De Jong & Van der Heide, 2015). According to 
respondents, this is due to a lack of knowledge, shortage of employees (Interviewee 2, 2020), and top-down 
approaches (Interviewee 10, 2020; Interviewee 9, 2020; Interviewee 19, 2020). Knowledge often leaves the 
island (Interviewee 8, 2020; Interviewee 22, 2020) and proper training in the field is often unavailable 
(Interviewee 5, 2020; Interviewee 7, 2020; Interviewee 9, 2020). People are used to doing things themselves, 
so foreign input can cause local friction.  

3.1.6 Food supply and tax revenues 
The wholesale market of St. Maarten is responsible for the food export to St. Eustatius. These wholesalers 
operate in a low competition environment and often ship bad quality or expired products to St. Eustatius 
and Saba. The low competition situation leads to an increased local retail price (Interviewee 21, 2020). The 
high prices were confirmed by respondents who made several comments about the high prices of imports 
on the island (Interviewee 6, 2020; Interviewee 9, 2020). Figure 9 shows the cost structure for certain 
products on St. Eustatius and Saba. The margin for wholesale is larger compared to Bonaire since 
supermarkets on St. Eustatius and Saba use a wholesaler for their import most of the time. Additionally, 
importers might end up paying two taxes on goods by paying BBO (five percent tax on turnover in St. 
Maarten) and six percent ABB locally. Saba and St. Eustatius are exempted from BBO but interviews 
revealed that this tax was still passed on to local importers (Interviewee 21, 2020).  
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Figure 9. The cost structure of certain products on Saba and St. Eustatius. Taken from Van Geelen (2020).  

The prices of food on St. Eustatius rose by 25 percent between 2010 and 2019 (CBS, 2019a). Furthermore, 
the issue is raised of double taxing, tax on sales (OB) on St. Maarten, and ABB on St. Eustatius. In 2011 a 
Dutch law was implemented which taxed food imports at six percent (general expenditure tax ABB in 
Figure 9)  (Bogaardt, De Jong & Van der Heide, 2015), raising the costs of food products (Interviewee 21, 
2020). Officially, St. Eustatius is exempted from OB tax (Caribisch Nederland Belastingdienst, n.d.). 
Interviews indicated that participants' spendings on food doubled when moving from the Netherlands to St. 
Eustatius, although other costs decreased (Interviewee 8, 2020). Next to high prices, food accessibility is 
further influenced by the fact that many people live below the poverty threshold (Interviewee 21, 2020). 
The mean purchasing power did, however, increase yearly since 2012 (CBS, 2019a). 
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3.2 Situation regarding animal husbandry 

This sub-chapter introduces animal husbandry practices and its problems on St. Eustatius from the 
environmental, social, and economic dimensions. As such, the following two sub-questions are be answered 
in this chapter: 

1. What are the current animal husbandry practices on St. Eustatius and how are they related to 
the environmental, social, and economic dimensions? 

2. What are the environmental, social, and economic problems that need to be solved related to 
animal husbandry practices? 

Animal husbandry is a branch of agriculture concerned with the production and care of domestic animals. 
On St. Eustatius, animal husbandry is only practiced on a small scale (Bogaardt, De Jong & Van der Heide, 
2015), even though livestock is present in abundance (Interviewee 12, 2020). With a few exceptions, animal 
husbandry on St. Eustatius has more of a leisure and subsistence character than it is practiced for 
commercial purposes (Polman, Reinhard, Bets & Kulman, 2016). Some farmers keep their livestock fenced 
on their property (Interviewee 9, 2020; interviewee 13, 2020). However, the most common animal 
husbandry practice is free-roaming (Interviewee 12, 2020). The high number of free-roaming livestock 
causes several issues on St. Eustatius, which are summarized in Figure 10 and is elaborated upon 
hereinafter.  
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Figure 10. Current practices of animal husbandry in St Eustatius lead to overgrazing and free-roaming 
livestock (green blocks), which results in a series of feedback loops that degrade the habitat, and create 
economic costs (orange blocks) and social costs (blue blocks).  

3.2.1 Environmental dimension  

Soil conservation  

Soil degradation is seen as one of the greatest problems of our time. And although many factors have an 
influence on erosion (e.g. the soil condition and composition, slope, the amount of precipitation, and the 
composition of runoff), and there are many causes of erosion (e.g. urbanization and infrastructure), 
overgrazing is seen as the main cause of soil degradation (Meesters, Becking & van der Geest, 2019). St. 
Eustatius is particularly vulnerable to erosion due to a combination of overgrazing and geomorphology 
(geological substrate, and steep terrain and cliffs) (Debrot et al., 2014; Debrot et al., 2015). Overgrazing 
removes vegetation cover which damages the soil structure (Interviewee 6, 2020; Heger & Angel, 2019; 
Becking & Van der Geest, 2019). This is amplified by the trampling of feral livestock which increases the 
amount of loose material (Meesters, Becking & van der Geest), especially as (not-native) goats prefer 
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habitats, such as cliffs and steep terrains (Debrot et al., 2015). The degraded land erodes when loose material 
washes off with heavy precipitation or is blown away with the strong trade winds in the Caribbean. Water 
erosion is further increased because the speed of runoff increases with less vegetation (Meesters, Becking 
& van der Geest, 2019).  
 
Erosion can negatively impact both terrestrial and marine ecosystems on St. Eustatius (Madden, 2020). In 
terrestrial ecosystems, erosion causes habitats to change, animal species to disappear and water quality to 
decrease (Jongman, Meesters & Debrot, 2010; Meesters, Becking & van der Geest, 2019; Interviewee 6, 
2020). Besides preventing erosion, vegetation is important for the retention of groundwater. Vegetation loss 
can change the water-balance, dry out the soil, and lower the groundwater table. This can result in 
reinforcement as such effects can cause a water shortage for the remaining vegetation. The use of wells can 
further lower the groundwater, decrease vegetation, and increase erosion (Meesters, Becking & van der 
Geest, 2019). Besides all environmental impacts, degraded coral reefs and nature can have an economic 
impact as the total economic value of ecosystem services could decrease (Polman, Reinhard, Bets & 
Kulman, 2016). 
 
The Dutch government has already spent around thirty million euros on anti-erosion projects in Bonaire, 
St. Eustatius, and Saba, and has set solving the goat problem as its top priority (Interviewee 1, 2020). 
Chapter 3.1.3 elaborates on the current goat project.  

Carrying Capacity 

Free-roaming livestock can be a major barrier to agricultural development (Debrot et al., 2015). 
Furthermore, when free-roaming livestock exceeds the carrying capacity of the habitat, free-roaming 
livestock can cause extensive damage to terrestrial and marine ecosystems (Debrot et al., 2015; Graaf et al., 
2015). This is related to vegetation cover decrease, decrease in water retention capacity, and root biomass 
decrease. If the carrying capacity is exceeded, this can lead to an increasing cycle of ecosystem degradation 
(Madden, 2020). During the past decades, the changes in the number of animals have been researched for 
St. Eustatius. This has been done by Van der Lely and colleagues (2014), Debrot and colleagues (2015), 
and Madden (2020). Figure 11 shows the livestock quantity in 2010, 2013, and 2019. The figure clearly 
shows the increase in livestock populations in the last decade and the especially high increase in the number 
of goats and sheep. According to several respondents, there are also pigs present on the island (Interviewee 
19, 2020; Interviewee 2, 2020; Interviewee 9, 2020).  
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Figure 11. This figure shows the estimated livestock quantities present on St. Eustatius in 2010, 2013, and 
2019. The numbers from 201 are taken from Van der Lely et al (2014), the numbers from 2013 are taken 
from Debrot et al. (2015), and the numbers from 2019 are taken from Madden (2020).  

The density of free-roaming small ruminants, such as goats and sheep, are currently at levels considered 
excessive for the sustainable management of semi-arid landscapes (Debrot et al., 2015). Goats are known 
to be attracted to steep terrain, which can also be seen on St. Eustatius, as goats are mainly found in steep 
terrain and wooded areas. Densities of goats are highest in grassland and wooded areas in the Northern 
Hills and the Quill. On St. Eustatius, sheep are mostly found in the grassland areas of the central plain and 
avoid steep and excessively vegetate terrain. Although chickens have the highest densities in urban habitat, 
the lower Quill slopes, and Quill crater floors, chickens are found in all habitats on St. Eustatius. Cattle are 
mainly concentrated in the higher Quill slopes and the grasslands of the central plains (Debrot et al., 2015; 
Madden, 2020).  

Various studies have tried to determine the sustainable number of goats in an ecosystem (DCNA, 2020) 
and to determine the maximum number of goats per hectare sufficient for rapid ecological recovery (Debrot 
et al., 2015). These studies result in a density range in semi-arid landscapes from 0.1/ha in Australia and 
Curacao, to 1.69/ha on Pinta Galapagos. (Debrot et al., 2015). The Director and Terrestrial manager of 
STENAPA estimate the carrying capacity between 0.1 to 1/ha in the relatively dry Northern Hills, and 15 
to 20/ha in the relatively wet areas, such as around the Quill (Interviewee 6, 2020). On St Eustatius, the 
density of goats is 3.97/ha on average, with the highest number of 10.04/ha in the Northern Hills (Madden, 
2020).  

Overgrazing 

On St. Eustatius, the high numbers of (non-native) livestock cause  a 1) slower regeneration of the natural 
vegetation, 2) slower succession rate, 3) shift in the competitive dynamic of plant communities, and 4) loss 
of biodiversity. Feral goats are regarded as the main problem considering invasive species on St. Eustatius 
(Heger & Andel, 2019). Goats prefer to eat the native vegetation and grasses, and not the dominant invasive 
vine coralita (Maanen, 2020). Since the young seedlings are consumed first, this grazing behavior of goats 



Developing sustainable agriculture on St. Eustatius 

28 

affects the regeneration of the natural vegetation. Furthermore, it hampers the succession of plant 
communities. Depending on the plant traits, grazing affects some plant species more than others.  

On St Eustatius poisonous plants and spiny shrubs are especially abundant in areas where overgrazing takes 
place (Heger & Angel, 2019). As such, overgrazing of livestock leads to the spread of invasive species 
(Debrot et al., 2015), e.g. non-native (exotic) species that increase in abundance and spread geographically 
after initial establishment (Heger & Andel, 2019). The vine coralita, introduced in the 19th century, is the 
most abundant invasive species on St. Eustatius (Interviewee 10, 2020; Heger & Andel, 2019; Interviewee 
6, 2020). Generally, in areas with overgrazing, plant diversity is low. Besides overgrazing, feral animals 
are found to affect native fauna as they disturb the nesting burrows of seabirds, including endangered 
species (Heger & Angel, 2019). Especially goats are considered particularly harmful since they prefer steep, 
erosion-prone habitats with higher densities of rare species (Debrot et al., 2015). The following section 
addresses issues of erosion and water retention in more detail. 

Food Waste and losses - Water and Feed  

Roaming livestock mainly receives its feed through the consumption of natural vegetation (Firmansyah et 
al., 2017; Madden, 2020; Debrot, 2011). As there is no feed mill on the island, additional feed for the 
livestock needs to be imported and, as a result, is very expensive (Firmansyah et al., 2017; Interviewee 19, 
2020; Interviewee 13, 2020). According to the local veterinary, this is one of the main reasons why the 
locals let their livestock roam freely. Besides feed, livestock needs water, especially during the dry season. 
A few farmers provide additional water for their livestock, but mostly, the livestock needs to retrieve their 
water from the few wells on the island (Interviewee 19, 2020). As the livestock roams freely, the manure is 
scattered around the island and therefore, not extensively used in agriculture (Interviewee 5, 2020). In 
chapter 3.2.1, livestock feed and manure use for agriculture is elaborated.  

3.2.2 Social dimension 

Added value distribution, inclusiveness, and cultural traditions 

There are an unknown number of goat owners on St Eustatius.  The current government responsible for the 
goat removal project estimates that one-third of the livestock animals have no owner (Interviewee 1,, 2020). 
The previous government commissioner stated that all of the 12.000 animals on the island had an owner. 
However, when you ask people how many they own, you count approximately 4000 animals that have an 
owner. Although the animals roam freely, there is a division of which the owner has his animals where. 
They know whose goats walk on this one side of the mountain, and whose goats walk on the other side. At 
Boven National Park, it is less clear who owns which goats. A thorough inventory of how many goats goat 
owners have is needed. There is a potential risk that goat owners will not report the number of animals they 
own truthfully knowing they might be fined for letting their animals roam freely when law enforcement is 
implemented (Interviewee 1, 2020).  

Officially, free-roaming of livestock is prohibited under the BES Criminal Law (Wetboek van Strafrecht 
BES, 2020). However, due to a large decline in agriculture in the last decades (Freitas, Rojer, Nijhof & 
Debrot, 2014), the need to limit and restrain livestock movement declined (Polman, Reinhard, Bets & 
Kulman, 2016). As a result, the negative enforcement of the prohibition has declined since the 1960s (DLG, 
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2011; Polman, Reinhard, Bets & Kulman, 2016; Interviewee 6, 2020). The general trend on St. Eustatius is 
that the people oppose free-roaming livestock (Fenkl et al., 2014). Inhabitants of St. Eustatius think the 
free-roaming animals are a nuisance, but often do not realize what the negative environmental impact of 
these animals is. It is a problem that local inhabitants generally underestimate the causal relationship 
between overgrazing and ecosystem erosion (Debrot et al., 2015). Additionally, due to the fact that the 
norms of not letting your animals roam freely are not that strict anymore, transaction costs to enforce these 
norms are higher as well (Ostrom, 2009).  

Animal Welfare 

Since most livestock roams freely and is not provided with additional feed and water, during the dry season 
there is a shortage of water and vegetation for the free-roaming animals leading to thirst, hunger, and 
starvation (Interviewee 19, 2020; Interviewee 12, 2020). Additionally, the goats on the island are of a breed 
that is used for both milk and meat. They, therefore, have large udders that get easily infected when the 
animals roam the island and the udders get hit by rocks. Animal welfare is therefore mostly impacted by 
the fact that the animals are not managed very thoroughly. However, they also get to live freely and walk 
where they want. According to the vet on the island, this also counts for something when talking about 
animal welfare. Furthermore, free-roaming livestock is less prone to diseases since they can separate 
themselves from the herd in case of illness (Interviewee 19, 2020).  

3.2.3 Economic dimension 

Jobs and incomes 

There is one slaughterhouse to process the meat on St. Eustatius, which is part of the OLE (Interviewee 19, 
2020). The slaughterhouse opens daily and sells fresh meat every week on the local Fresh Market 
(Interviewee 20, 2020). In the last couple of years, the Ministry of Agriculture, Nature and Food Quality 
has assisted the OLE to promote the health of people and animals by improving their slaughterhouse 
(Agriculture, horticulture & Livestock farming, n.d.). Part of this process is a veterinary service, which has 
a role in food safety, veterinary public health, and animal health and welfare (Interviewee 19, 2020).  

The veterinarian brings hygiene and protocols and is the chief of the slaughterhouse as well. Additionally, 
two butchers, one technician, one cleaner, and two all-rounders work at the slaughterhouse. Selling meat 
that is not slaughtered in the slaughterhouse is not allowed by law. This meat can be recognized by a stamp 
and the meat is often sealed as well. The prices of the local meat are lower compared to the imported meat 
(Van der Straten, 2019). Although the population of livestock is large, only a few goat products are 
commercialized. In the 1970s there were several projects in which leather belts, hats, and cigarette holders 
were made on St. Eustatius. Nowadays, only some local restaurants have (local) goat burgers on their menu, 
and some goatskin is provided to lobster fishermen who use it to make lobster pods. Goat milk and animal 
manure as fertilizer are hardly produced (Interviewee 19, 2020).  

There is some livestock exported to neighboring islands; cattle, piglets, and goats are exported to Saba, cow 
meat is weekly shipped to St. Maarten, and sheep, goats, and cattle are regularly exported to the island of 
Nevis. Reversely, male goats are imported from Saba, and pig sows are imported from St. Kitts (Interviewee 



Developing sustainable agriculture on St. Eustatius 

30 

19, 2020). However, most meat is imported as current animal husbandry practices allow for little profit and 
are rarely practiced professionally (Madden, 2020; Interviewee 9, 2020). 

Profits 

Despite the high numbers of livestock, little management takes place. The advantages of free-roaming 
livestock are the fact that owners do not need to feed or fence the animals, and labor is minimal. 
Additionally, because the livestock roams freely and costs little, keeping animals is also a possibility for 
people who would otherwise not have the facilities to take care of their livestock (Madden, 2020). This 
makes the returns from livestock owning positive, even though they are very low (Polman, Reinhard, Bets 
& Kulman, 2016; Interviewee 2, 2020).  

On St. Eustatius, the current animal husbandry practice of free-roaming livestock incurs economic costs to 
locals and businesses. The practice of any form of agriculture, from professional to garden growing, 
requires the fencing of properties to avoid damage from free-roaming livestock (Madden, 2020; Berkowitz 
& Medley, 2017). Furthermore, free-roaming livestock in, for example, urban areas, causes hazardous 
traffic situations for the local population on St. Eustatius. In that sense, the low income of free-roaming 
livestock husbandry practices provided on St. Eustatius is considerably lower than the ecological, social, 
and economic costs associated with this practice (Madden, 2020). On the other hand, livestock owners 
would suffer from the increased costs if livestock grazing would be more restricted (Polman, Reinhard & 
Bets, 2016).  

The livestock that is present on the island is mainly goats, sheep, chicken, and cows. The goats on St. 
Eustatius were mostly imported from Curacao and are largely creole goats bred with Boer and Anglo-
Nubian races. The sheep on St. Eustatius are a mix of breeds with a dominant influence of the blackbelly 
breed (Debrot et al., 2015). This type of breed is mostly used for meat and is most abundant in the Caribbean 
due to its tolerance to heat as they are ‘hair sheep’ (BBSAI, 2020). The cattle on St. Eustatius are a mix of 
breeds with a dominant influence of the Red Poll breed (Debrot et al., 2015). Red Poll cattle are a dual-
purpose breed, for a combination of quality milk production and quality carcasses (The Cattle Site, n.d.). 
As most livestock is a combination of different kinds of breeds this causes decreases in quality and yield 
(Debrot et al., 2015). In combination with no or little feed provision, this causes the quality of the local 
meat to decrease (Interviewee 15, 2020) and not sufficient to serve in local restaurants (Interviewee 17, 
2020). As such, the revenue from the meat decreases as well (Interviewee 15, 2020). The livestock on St 
Eustatius are considered biological and organic, when these animals would be pure breeds as well this could 
be a great opportunity for livestock farming income on St Eustatius (Debrot et al., 2013).  

The roaming livestock can also be an issue to agricultural development as livestock eats and damages crops 
(Debrot et al., 2015; Berkowitz & Medley, 2017). To fence a property to keep out livestock requires an 
investment of time and money (Berkowitz & Medley, 2017). Additionally, fencing the property is not 
always effective. Goats sometimes break the fences, or jump over them, looking for food and water. Other 
additional costs that are mentioned are pigs biting down the water pipes (Interviewee 1, 2020; Interviewee 
8, 2020).  For these reasons, the removal of roaming livestock is currently set as  a priority issue on St. 
Eustatius by the Dutch government. A project to remove the roaming livestock is already started (see Annex 
3) (Interviewee 12, 2020).   
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3.3 Arable Agriculture 

This sub-chapter introduces the current arable agriculture practices and problems on St. Eustatius, and 
touches upon the environmental, social, and economic dimensions, by answering the following two sub-
questions:  

4. “What does the arable agricultural sector for food and feed currently look like and how are they 
related to the environmental, social, and economic dimensions?” 

5. “What are the environmental, social, and economic problems that need to be solved related to 
the arable agricultural sector?” 

Arable agriculture refers to land which is used to grow crops or temporarily fallow, and meadows used for 
mowing or grazing. As such, arable agriculture includes flowering shrubs, fruit trees, nut trees, and vines. 
Excluded in this definition are abandoned agricultural land, and trees are grown for wood or timber (FAO, 
2020). On St. Eustatius, different farming practices are present ranging from traditional approaches, such 
as organic and conventional farming, to more technological approaches, such as permaculture and 
hydroponics (Interviewee 20, 2020; Interviewee 7, 2020). There are two professional agricultural farmers 
which have agriculture as their main income. Besides, there is a higher number of people who grow crops 
as a hobby or side revenue. As such, on St. Eustatius, the production volume is low and not enough to 
supply the island which makes imports indispensable (DLG, 2011). Figure 13 shows the current producers 
and their products. The current agricultural practices, and dependence on imports, cause several issues on 
St. Eustatius, which are summarized in figure 12, and is elaborated upon hereinafter.  
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Figure 12. Current practices of arable agriculture on St Eustatius leads to environmental costs (green 
blocks), social costs (blue blocks), and economic costs (orange blocks).  
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Figure 13. Agricultural Producers and the Products they produce (Firmansyah et al, 2017; Made in Statia 
Agriculture Center Foundation, 2020; Interviewee 7, 2020; Interviewee 18, 2020).

 

3.3.2 Environmental dimension 

Land and water availability 

Several environmental pressures pose difficulties in arable agriculture on St. Eustatius. The biggest climate 
risk is hurricanes (Walker et al., 1991) which hit the island every 4 to 5 years (Debrot et al., 2014). In 2017, 
Hurricane Irma caused infrastructural damage, drinking water shortages, and crop damage (Collodi et al., 
2019; Interviewee 20, 2020; Interviewee 7, 2020). Besides hurricanes, water availability for agriculture is 
a pressing issue as sufficient water availability affects the regularity and amount of supply (Interviewee 20, 
2020; Interviewee 13, 2020). Without (extensive) private water storage, water availability in the dry season 
is low or expensive (Interviewee 2 2020; Interviewee 20, 2020). Additionally, some respondents named 
land availability as causing difficulties for increasing the production of food and fodder (Interviewee 20, 
2020; Interviewee 13, 2020). Since the 1950s, a land cover change took place from cropland to pastures 
(Van Andel, 2016). Furthermore, spatial planning practices assigned a large part of the island as protected 
(Helmer et al., 2008). This caused a decrease in the land available for agricultural crop production.  

As mentioned before, an area of 6km2 called the ‘Kultuurvlakte’ on the north side of the volcano is 
considered the fertile part of the island. This is where the majority of the agricultural activity takes place 
(Rahn, 2017). Interviewees confirmed that the soil is fertile around the volcano (Interviewee 6, 2020; 
Interviewee 7, 2020). However the geographical location and structure of the island make Statia unsuitable 
for the production of grains (Interviewee 9, 2020). Lastly, a farmer argued that grapes cannot be grown on 
Statia as they need a cooler climate (Interviewee 7, 2020). 

Carbon footprint and toxicity 

Carbon emissions from crop production result from crop residue decomposition, the generation, storage, 
and transportation of fertilizers and pesticides, the use of chemical fertilizers, and the use of fuel and energy 
for various farming practices (Liu et al., 2016). On St. Eustatius, the small scale and non-professional nature 
of arable farming made it difficult to assess the carbon footprint. Nevertheless, it is important to recognize 
the potential impact of current agricultural practices. 
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Although from an economic point of view chemical fertilizers increase the efficiency and quality of 
agricultural production, from an environmental point of view they have negative impacts as they affect 
toxicity. For example, improper use of fertilizer (wrong timing or large quantity) can contribute to water, 
soil, and air pollution (Savci, 2012). On St. Eustatius, fertilizers are used by the two professional producers, 
Made in Statia and Mr. Hazel (Interviewee 20, 2020; Firmansyah et al., 2017).  Mr. Hazel imports 1 ton of 
NPK fertilizer per year (Firmansyah et al., 2017), and Made in Statia currently uses chemical fertilizers, 
manure from livestock, and compost. Using manure as fertilizer on a larger scale, however, is difficult due 
to the free-roaming character of livestock farming (Interviewee 20, 2020). Among hobby farmers, fertilizer 
use is not common due to the fertile soil and small-scale of these practices (Interviewee 13, 2020; 
Interviewee 7, 2020), as well as high costs (Interviewee 5, 2020).  

Food waste and losses 

Since St. Eustatius is highly dependent on imports and the production is marginal, it is difficult to estimate 
numbers on the food waste and losses of local production. Food losses are mostly due to animals, such as 
chicken, snails, and aphids, eating crops. This year, the increased abundance of butterflies has caused a 
severe issue for agricultural production. To deal with such issues, (organic) pesticides can be used, however, 
these are expensive on St. Eustatius. Other environmental pressures, such as hurricanes and water shortages, 
also contribute to food losses (Interviewee 20, 2020). Besides island production, food waste and losses take 
place with the imported food products. As stated before, fruit and vegetables can be lost or wasted due to 
the poor import conditions (Interviewee 21, 2020). Since these losses need to be incorporated in sales, 
retailers need to increase their prices (Saint Ville et al., 2015).  

3.3.2 Social dimension 

Attitude towards arable farming 

Originally, St. Eustatius had a rich cultural tradition for arable agriculture, however, modern conveniences 
such as supermarkets and pharmacies have diminished the need and interest for it (Posthouwer et al., 2016). 
By custom, many islanders grow fruits and vegetables in their private gardens as a side activity or hobby 
next to their jobs (Interviewee 9, 2020; Interviewee 7, 2020). Several studies in the Caribbean identify in 
particular different types of gardens as places where plant diversity, local knowledge, and culture are 
preserved (Brierly 1991; Kimber 1973; Buchman 2009). However, Verheijden (2016) describes a 
decreasing connection with the island’s natural resources. Only a few inhabitants seem to aspire to 
sustainable practices regarding arable agriculture (Interviewee 4, 2020), while it has the potential to 
improve people’s livelihood, extend their diets, and provide valuable ecosystem services such as erosion 
control and shade (Verheijden 2016). The current non-plant-based dietary pattern on the island is directly 
related to this estrangement, as well as the low production, and long-standing imports (Interviewee 17, 
2020). In turn, the dietary pattern causes an increased need for imports (Hemler & Hu, 2019).  

Missing inclusiveness and added value distribution 

Actors involved in arable agriculture practice agriculture in an exclusive way without extensive farmer 
cooperatives via official channels (Interviewee 4, 2020; Interviewee 18, 2020; Interviewee 21, 2020). There 
are no structural collaborations between farmers, or farmers and potential buyers (Interviewee 20, 2020). 
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According to some respondents, the lack of farmer-farmer cooperatives is because of an absence of 
willingness and professionalization, and farmer-buyer cooperatives due to variable (no constant) supply 
(Interviewee 20, 2020; Interviewee 11, 2020). On the other hand, through unofficial channels, there is a lot 
of reselling, exchange, and value-adding taking place on St. Eustatius (Interviewee 9, 2020). This outlines 
a lack of inclusiveness in the sector of arable agriculture that roots in further issues.  
 
A challenge that arises from the lack of inclusiveness, is the low level of knowledge sharing and 
accumulation regarding arable agriculture on St. Eustatius. According to DLG (2011), know-how forms a 
barrier for entrepreneurship in agriculture on St. Eustatius, and also the respondents suggest that the missing 
institutionalization of knowledge hinders the scale-up and the professionalization of arable agricultural 
production (Interviewee 20, 2020; Interviewee 17, 2020; Interviewee 8, 2020). The challenge of managing 
actors and knowledge are closely interlinked and impact the outcome of arable agricultural production 
(Turvey et al., 2014). The absence of added value distribution can be attributed to the deficiencies in this 
interlinkage (Peguero et al., 2019). Besides farmers’ revenues, no additional benefits, such as 
complementing the nutritional needs or knowledge accumulation for the broad society, can be attributed to 
the arable agriculture sector. 

3.3.3 Economic dimension 

Food Supply  

The local crop production consists of cropland for vegetable products, and pastures for animal feed. Figure 
14 shows the amount of vegetable production on the island by Mr. Hazel in 2014 (Firmansyah et al., 2017). 
To compare, the global per capita consumption of tomatoes is 20 kg/year (Garming, 2014), so 7650 kg/year 
could feed 382 people on St. Eustatius provided that the supply would be constant throughout the year. 
Furthermore, respondents have established that local production provides large quantities of certain 
products for a short period of time due to limited farmer-farmer corporations (Interviewee 22, 2020; 
Interviewee 8, 2020). Additionally, the limited farmer-supermarket corporation sometimes causes 
discrepancies between supply and demand (Interviewee 20, 2020).  

Figure 14.  Local vegetable production (taken from Firmansyah et al, 2017). 

 



Developing sustainable agriculture on St. Eustatius 

36 

Jobs and profit 

The number of jobs provided by the arable agricultural sector on the island is marginal (DLG, 2011). 
Numerous hobby farmers are not interested in getting into commercial farming due to their (old) age or 
because of other interests (e.g. hobby farming, neighbor exchange) (Interviewee 8, 2020; Interviewee 7, 
2020; Interviewee 22, 2020). On the weekly Fresh Market, some producers sell their products which 
accounts for only a small part of their income, about fifty percent to minimal levels (DLG, 2011). Hazel 
sells his products on the fresh market and has already exported tomatoes to St. Maarten in the past 
(Interviewee 10, 2020; Interviewee 20, 2020). Other than that, little is known about the crop export status 
of the island. Made in Statia used to export cucumbers to St. Maarten but could not sustain it due to water 
shortages (Interviewee 20, 2020). 

Made in Statia sells its produce at the farm as well as, irregularly, to supermarkets. Made in Statia was set 
up with government support to reduce product prices. However, after government support stopped, the 
business started to sell agricultural equipment (e.g. fertilizers, seeds, houseplants) to be profitable. Besides, 
due to low profits and willingness, it is difficult to find employees (Interviewee 20, 2020). 

Finally, Interviewee 18 (2020) revealed that local products are currently not advertised and put forward 
enough, meaning that fewer farmers are interested in expanding their activity or investing more.  

3.4 Tentative summary 

Eventually, the Figure below gives an accumulated overview of the current issues in the case of St. Eustatius 
identified by the application of the FAO-inspired framework. The estimation of the indicators is made based 
on the outcomes of the qualitative research described in the sections before. It needs to be acknowledged 
that not all dimensions of the framework have been covered by the research, however the major part and 
core characteristics are identified in the present report. 

Figure 15. Accumulated overview of issues in the agricultural sector on St. Eustatius. 
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4. Towards a sustainable situation 

As this chapter aims to find understanding and improvements for the current situation, it answers 
subquestions three and six:  

What options for improvements of the current animal husbandry practices are there to contribute to 
environmental sustainability and improved livelihoods on St. Eustatius? 

What options for improvements of the current arable agricultural practices are there to contribute to 
environmental sustainability and improved livelihoods on St. Eustatius? 
 
As the research regarding the two components of the agricultural systems has been demonstrated before, 
arable agriculture and animal husbandry are often determined by related forces. This is why in the present 
chapter the examined issues are faced simultaneously. However, certain tradeoffs between arable 
agriculture and animal husbandry need to be acknowledged. Thus, crucial points of system intervention and 
innovation are introduced in the following. In the case of their implementation, synergies and spillover 
effects arising from those intervention points are expected that obtain the potential to renovate further issues 
eventually (Kim, 1999). 
    
To be more precise, figure 16 arises with crucial interference points per value chain after applying the SFVC 
to the described current situation in chapter 3. Coming from a systemic perspective, the identified 
interference points are challenged by alternatives that may serve as suitable, feasible solutions for the issues 
the current agricultural system is currently facing. The core interference points and possible drivers for 
solutions will be addressed below from higher to lower priority based on the interviews, theoretical 
background information, and the outcome of best-practices in comparable cases. Eventually, the core 
drivers towards a sustainable situation in agriculture on Statia discussed below are water and land 
availability, agricultural practices, farmers’ cooperation and information, education, and institutional 
aspects.  
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Figure 16. Problems identified by the framework. 

 

4.1 Water availability  

On St. Eustatius, water availability is considered a key priority according to both literature (e.g. 
Hophmayer-Tokich & Kadiman, 2007) and respondents (e.g Interviewee 20, 2020), as water shortage harms 
crop growth and animal survival, and limited water availability prevents farmers to produce the steady 
supply that supermarkets and restaurants need. Furthermore, a farmer takes the costs of production into 
account when determining the price for his products. On Bonaire, farmers pay 5.70 dollars per 1000 liters, 
whereas people on St. Eustatius pay 8.65 dollars per 1000 liters and up to 17 dollars for water from the 
water tanks (Interviewee 15, 2020). If water is subsidized, either the prices could decrease, or the profit 
margins could increase, making it financially more attractive. Solutions to water scarcity include measures 
to increase the water supply and efficiency and reduce water demand (Hophmayer-Tokich & Kadiman, 
2007). Chapter 4.1 therefore discusses the following interference points: limited freshwater sources and 
limited water infrastructure from figure 16.  



Developing sustainable agriculture on St. Eustatius 

39 

4.1.1 Efficiency 

Reducing water wastage related to both technology and management of STUCO is one of the most 
important methods of saving freshwater sources (Hophmayer-Tokich & Kadiman, 2007). According to 
Interviewee 7 (2020),  the utility company has some leakage problems. Active leakage management can 
reduce water losses and can potentially increase water availability for agricultural practices.  Therefore, the 
government has to arrange sufficient infrastructure. Pipelines that can distribute water from the source to 
the rest of the island is necessary as water transportation by trucks makes the water extra costly for farmers. 
It is recommended to provide financial assistance to the households that are not yet connected to the water 
network so they can afford their home to be connected to the network. It is expected that this has a positive 
effect on home garden production, as well as arable agriculture on a larger scale.  

4.1.2. Increase Water Storage 

On St. Eustatius, about half of the inhabitants have private water storage systems (Ecorys, 2019). On 
Bonaire, similar systems are deemed insufficient due to limited rainfall and the number of installations 
needed (Interviewee 15, 2020; Briene, Bongenaar & Bos, 2019). On St. Eustatius, however, the wetter 
climate and small-scale agriculture might be more favorable for increasing private and public rainwater 
storage in the short-term. In the long-term, reduced rainfall, and increased droughts due to climate change 
might decrease its capacity (Taylor et al., 2018). 

4.1.3 Desalination 

Some respondents suggested desalination to increase water availability since this practice is already 
effectuated on St. Eustatius (Interviewee 20, 2020). Desalination is a costly process, but the costs decline 
as technology progresses and it is a reliable source for the long-term (Hophmayer-Tokich & Kadiman, 
2006). A disadvantage of desalination is that studies have shown that desalination can also pose a threat to 
the marine environment, for example, coral reefs, when brine is discharged improperly (Robert et al., 2010; 
Petersen et al., 2018).  
 

4.1.4 Desalination propelled by wind energy 

To make desalination more attractive, it can be driven by the pressure that is generated by windmills. The 
generated pressure is used as the main energy for the reverse osmosis process. Because the pressure is used 
without conversion towards electricity there are no conversion losses. This results in energy efficiency of 
95% (Heijman et al., 2009; Solteq energy, n.d.).  Furthermore, to reduce the risk during hurricanes, folding 
towers can be used: windmills that can be laid down during storms (Solteq energy, n.d.). Since desalination 
requires high maintenance, expertise, and costs it should be used as a supplement to other water sources 
(Hophmayer-Tokich & Kadiman, 2006). The disadvantage of using wind energy is that it requires new 
technologies and knowledge that is not yet present on the island, besides the other disadvantages related to 
desalination mentioned above.  

4.1.5 Wastewater Treatment 

Research by van der Geest and Slijkerman (2019) on Bonaire suggests allocating treated wastewater to 
agricultural purposes. Getting rid of the nutrient removal processes at wastewater treatment plants (WWTP) 
can have several benefits: it reduces the costs of the treatment and if the water is used for agricultural 
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processes, less fertilizer is needed and it could increase agricultural yields (Murray & Ray, 2010). Using 
wastewater for agricultural purposes could increase water availability in the agricultural sector and 
simultaneously increase productivity.  

However, at the moment there is no WWTP present on St. Eustatius. Most wastewater is stored in cesspools 
or runs off in the sea. Wastewater allocation is a sustainable and feasible option.  WWTP increases water 
availability, reduces harmful runoff to the sea, and reduces the risk of diseases when being exposed to 
wastewater. Therefore, it is recommended to construct a WWTP on St. Eustatius.  

Figure 17. Overview of possible interventions and their impacts (Ecorys, 20191; Heijman et al., 20092; 
Interviewee 7, 20203; Hophmayer-Tokich & Kadiman, 20074; Interviewee 20, 20205; Murray & Ray, 20106; 
Petersen et al., 20187; Robert et al., 20108; Solteq energy, n.d.9; Taylor et al., 201810; Van der Geest & 
Slijkerman, 201911).  

 Environmental Impact Social Impact Economic Impact 

Increase 
Efficiency 

+ Less Waste & Losses4 + Increase trust 3 + Increases Profits 

Increase 
private water 
storages 

- No long term solution due 
to climate change10 

+ Already used by half 
op the inhabitants1 

- Short term solution10 

+ Relatively cheap 

Desalination - May damage reefs 7, 8 
 

+ Reliable 4 

 
- High costs (gov.)4 

+ Technology already 
present5 
+ More jobs 
+ Long term solution4 

Desalination 
propelled by 
wind energy 

- May damage reefs 7, 8 

+ Renewable energy source 
2, 9 

+ Energy efficient 2, 9 
 

+ Reliable 4 

- Requires new 
technology and 
knowledge 
 

- Very high costs (gov.)4 

+ More jobs 
+ Long term solution4 

Wastewater 
Treatment + 
allocation 

+ Less 
pollution/contamination 6, 11 
+ More efficiency 6, 11 

+ Can increase agricultural 
yields 6, 11 

- Requires skilled staff - Not present yet, high 
start-up costs 
-/+ Can be high or low-
cost (gov.) 
+ Employment 

To conclude, windmill technology is sustainable in the long-term but technical knowledge is not present 
yet. Whereas desalination is also sustainable and this knowledge is already present. Increasing desalination 
capacity, improving the pipelines, and allocating treated wastewater seems the most feasible options that 
are sustainable in the long-term. However, for water allocation, first, a WWTP needs to be built. Besides 
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that, the desalination process causes a high water price and therefore subsidies are recommended to decrease 
the water price.  

4.2 Use of agricultural land 

As there are no feasible options to increase the amount of land available, recommendations will be provided 
on how to use the land more efficiently. Chapter 4.2 therefore discusses the following interference points: 
land availability, limited production, and maximum sustainable yield. 
 
In 2013, 140 hectares of arable land was used on St. Eustatius, for food and fodder, of which 3.4 hectares 
is for human food, and the rest is pasture land  (Smith, 2013). After the removal of the goats, the national 
parks will have their national park function back and can therefore not function as an agricultural area 
anymore. The total land available will therefore decrease (Interviewee 6, 2020). In 2010, the Strategic 
Development Plan (2010) stated that eight to fifteen hectares of agricultural land could supply the island’s 
demand for food. It should be established whether the eight to fifteen hectares of land still suffice with the 
current land use and food demand of the population on St. Eustatius. Furthermore, it should be established 
how much land is (or can be) available for agricultural production. Lastly, it is important to determine how 
(potential) farmers can obtain (more) land, for example through leasing or buying. Besides the potential 
extension of agricultural land, more efficient agricultural practices can result in higher yields per hectare 
(Interviewee 6, 2020), meaning that less land would be needed.  

4.2.1 Trade-offs 

Due to the small scale of the island, it is important to substantiate the trade-off necessary to determine which 
type of agriculture (animal husbandry or arable agriculture), and for what purpose, should be held on the 
finite land. For professional livestock husbandry practices, for example, fodder should be affordable to 
make animal husbandry practices profitable. To achieve this, land could be assigned to fodder production. 
In simplification, land used for vegetable production cannot be used for livestock farming, and cannot be 
used for fodder production. It is thus a trade-off between different kinds of agricultural practices for several 
purposes to best fulfill the environmental, economic, and social needs and opportunities. It is dependent, 
for example, on the food demand and dietary pattern, the number of farmers willing and available, and the 
influence on biodiversity and erosion control. A trade-off analysis of ecosystem services can help to identify 
optimal decision points to balance the costs and benefits of human land uses (Xiangzhen, Zhihui & Gibson, 
2016).  
 

4.2.2 Crop types 

When using the land that is available in an effective manner, it is important to choose the right crops. Figure 
18 below also considers crops that require less water and thereby take the limited freshwater resources into 
account as well. Crops used should fit both the climatic conditions of St. Eustatius as well as the dietary 
patterns of the population of St. Eustatius. Figure 18 below shows a variety of crops that could be either 
produced on a higher scale or crops that could be introduced.  
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It is recommended by Interviewee 3 (2020) to choose crops that can be produced continuously and therefore 
add value. Therefore, crops that can be harvested several times a year should be produced to achieve a 
constant supply of crops. 
 
Figure 18. Overview of types of crops that could be introduced or produced on a higher scale (Interviewee 
3, 20201; Interviewee 17, 20202; CARICOM, 20163; Interviewee 14, 20204; Boers, 20165; Interviewee 9, 
20206) 

Type of crop Justification 

Spinach Spinach is already produced on St. Eustatius on a low-scale (see Figure 12) and it 
can be harvested on a daily basis5. Malabar spinach does not need much water to 
grow well1 

Lettuce Lettuce is already produced on St. Eustatius on a low-scale (see Figure 12) and 
there is a demand for a higher diversity of fresh lettuce on St. Eustatius2. Rocket 
can be harvested once or twice a week5 and does not need much water to grow 
well1 

Herbs There is a demand for a higher variety of herbs on St. Eustatius6. 
Basil can be harvested weekly and mint can be harvested twice a week5 

Carrots On St. Kitts and Nevis, two neighboring islands of St. Eustatius with similar 
climatic conditions as St. Eustatius, carrots, and sweet potatoes grow well3 

Sweet potatoes 

(Dried) Onions Onions grow well on St. Kitts and Nevis3. 
In Barbados, there were no dried onions on the market. Farmers started drying the 
onions on their fields after harvest, which provided local business opportunities4 

Cassava Cassava is produced on Barbados. It is a diverse crop, as it can be used in different 
ways (cassava bread, cassava cake)4 

Long beans Long beans are already produced on St. Eustatius on a low-scale, can be harvested 
multiple times a week5, and do not need much water to grow well in large 
quantities1 

Cabbages Cabbage could grow well in a cooler climate like St. Eustatius 1 and grow well on 
St. Kitts and Nevis3. Chinese cabbage can be cultivated year-round5 

Tomatoes Tomatoes are already produced in large quantities (see Figure 13) and St. Eustatius 
has a suitable climate5 

Cherry tomatoes can be harvested twice a week5 
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4.2.3 Fodder production 

According to several respondents, affordable fodder is a key condition for developing a profitable fenced 
livestock sector (Interviewee 19, 2020). Besides natural vegetation, all additional feed for livestock needs 
to be imported (Interviewee 13, 2020), which is expensive due to transportation and import costs and 
contributes to GHG emissions (Columb, 2014). Implementing local feed production could provide a 
solution for this. To determine the fodder production needed to provide the livestock on the island with 
feed, the available land and number of livestock in line with the carrying capacity need to be determined.  

Based on the experiment of POP Bonaire (2019) regarding local fodder production for goats, criteria for 
the feed type (grasses) are high nutritional value, the potential to store and transport (dry as hay), fast 
regrowth, and limited water need. According to DLG (2011), guinea grass, due to its minimal irrigation 
needs and high recovery rate, and tan-tan could be used to supplement feed for goats and sheep. Another 
way of feed provision is by growing suitable trees and shrubs on pasture land. This way, natural vegetation 
has the opportunity to restore (Köster, 2015) and agricultural land stays available for the production of food 
for human consumption. 

4.3 Improved Agricultural Practices 

The road towards sustainable farming requires conjoint development of the agricultural sector (Ganpat & 
Isaac, 2015). Therefore, opportunities for the structural improvement of the agricultural sector in regards to 
sustainability and efficiency are introduced below based on respondents’ recommendations, literature, and 
deliberation.  

4.3.1 Developing sustainable arable agriculture practices  

In sustainable agriculture improving soil fertility, reducing land and soil degradation, improving yields, 
income, and food security, and climate mitigation and adaptation are important factors (Makate, Makate, 
& Mango, 2017). Related to this, Interviewee 3 (2020) states a proper irrigation system, proper disease 
protection, and good fertilization are essential to develop sustainable arable agriculture practices. 
Furthermore, Interviewee 3 (2020) recommends choosing types of arable agricultural practices that do not 
require too much advanced and technological knowledge. Technological leapfrogging is often seen as an 
interesting option, but change requires critical learning and, therefore, should be gradual (FAO, 2013).  

Soil and land conservation 

To keep the soil fertile and maintain productivity, organic fertilizers (compost and manure), green manure,  
no-till farming, and crop rotation are discussed in the following section.  
 
Fertilizers are not used on a large-scale on St. Eustatius, however, the use of fertilizers can increase 
agricultural production (Wayaká Advies, 2018). For effective soil conservation, limited GHG emissions, 
and durable effects, organic fertilizers, and green manure can be used (Colomb et al., 2014; De Boers, 
2016). Organic fertilizers are derived from animal matter, animal manure, human feces, and vegetable 
matter (Kiiski et al., 2016). Due to the current livestock practices, at the moment it is difficult to collect 
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manure, and using compost from the waste plant could be further professionalized (Interviewee 20, 2020). 
On Bonaire, chicken and goat manure is available at livestock holders (Wayaká Advies, 2018) in large 
quantities (Interviewee 15, 2020). Fenced goat farming has the potential to produce more manure, as one 
fenced goat could produce 200 kilograms of manure yearly (POP Bonaire, 2019). Since livestock will be 
fenced in the future (see 4.3.2), there could be a high potential for the use of organic fertilizers which 
potentially decreases fertilizer costs and increases revenues of animal husbandry practices on St. Eustatius. 
This would require collaboration between farmers and with the waste management plant, and probably 
training and education on organic fertilizing.  
 
To keep fertile soil while intensifying the production, fertilizers should be used. This can be done in a 
sustainable way using green manure; growing a crop to improve soil quality by plowing it in the soil, or not 
harvesting it (Cherr, Scholberg, and McSorley, 2006). Green manure could alternate crops for harvesting 
to drive long-term decreases in nutrient or pesticide losses and reduce erosion (Cherr, Schoolber, and 
McSorley, 2006). Green manure may be used to increase soil fertility, however, the economic costs are 
higher compared to using organic fertilizers.  

Another way of agricultural intensification, while maintaining soil fertility and structure, and disrupting 
pests and weeds are crop rotation, intercropping and companion planting (Venter, Jacobs and Hawkins, 
2016; Interviewee 3, 2020). Furthermore, crop rotation can also increase yields (Venter, Jacobs, and 
Hawkins, 2016).  

No-till farming is an agricultural technique to optimize productivity and ecosystem services, decrease land 
degradation, increase water infiltration and nutrient cycling. This technique is especially suitable to 
decrease erosion and can be implemented on all soil types (Horowitz, Ebel, and Ueda, 2010). The adoption 
of no-till farming does require adequate machinery and suitable herbicides against weeds. No-tillage also 
has the potential to be alternated with intensive tillage practices (Horowitz, Ebel, and Ueda, 2010).  

Lastly, agroforestry is a land-use practice that combines trees or shrubs with crops or pasture land. It is 
especially known to improve soil quality and other ecosystem services (Dollinger and Jose, 2018). Such 
practice reduces soil erosion which is especially helpful on St. Eustatius.  

Water conservation 

To conserve water the agricultural practices soil mulching, drip irrigation, drought-tolerant crops, 
hydroponics, aeroponics, aquaponics, and permaculture are discussed here.  
 
Soil mulching and drip-irrigation are the two most promising agricultural practices to increase water 
conservation (Nouri et al., 2019). Soil mulching is a technique in which (in)organic material is put on top 
of a soil surface to reduce soil erosion and weed growth, and increase moisture conservation. The long-term 
benefit is that it conserves soil and water, but it does require the purchase of mulching materials (Sabata, 
n.d.). Drip irrigation allows water to drip to the roots of the plants to place the water directly into the root 
zone and minimize evaporation (Qin et al., 2016; CS, n.d.). Although it has numerous soil and water 
conservation advantages, the initial cost is high (CSA, n.d.). Another way of conserving water is by using 
drought-tolerant, or crops that use little water.  
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An additional idea to increase local fodder production is making use of saline agriculture for fodder 
production and fodder supplements. This method is also mentioned in Figure 19 in 4.3. This practice 
consists of growing salt-tolerant crops, halophytes, on land that is normally not suitable for agriculture, 
because of higher salt content in the soil, or brackish / saltwater. Brackish or saltwater can also be used for 
irrigating the crops. An example of a halophyte that can be used as fodder is the Dwarf Saltwort (Salicornia 
Bigelovii), as it is rich in protein and similar to soybean (Ladeiro, 2012).  
 
More technical appliances of water conservation are, for example, hydroponics, aeroponics, aquaponics, 
and permaculture. Hydroponics is a type of horticulture that grows crops without soil, aeroponics only uses 
misting nutrients, and aquaponics combines hydroponics with aquaculture. The main advantage of 
hydroponics is that it decreases water use, can have higher yields, and no nutrition pollution (AlShrouf, 
2017).  However, such techniques do require high start-up costs and technical knowledge (Interviewee 3, 
2020; POP Bonaire, 2018). Permaculture is a method of ecosystem mimicry and complex system 
optimization (Krebs & Bach, 2018), however, the implementation is very costly and is most beneficial in 
the long-term (Van Bemmel et al., 2017).  
 

Pests and Diseases 

It is outside the scope of this report to provide suitable disease and pest management for each crop 
mentioned in Figure 19. However, besides crop rotation, the installation of greenhouses with insect mesh 
nets or shading nets is another way to reduce disturbances from organisms, such as butterflies (Boers, 2016).  
 
Figure 19 summarizes several arable agricultural practices and pays special attention to these 
recommendations as well as sustainable resource use. Sustainable agricultural practices induce land, soil, 
and water conservation measures, use of organic fertilizers, crop rotation, green manuring, mulching, and 
liming (Makate, Makate, and Mango, 2017). 
 
Figure 19. Overview of several arable agriculture practices (Interviewee 18, 20201; Interviewee 20, 20202; 
Interviewee 3, 20203; Van der Geest & Slijkerman, 20194; Ladeiro, 20125; POP Bonaire, 20186; Wayaká 
Advies, 20187; Colomb et al., 20148; De Boers, 20169; Cherr, Scholberg, and McSorley, 200610;  Venter, 
Jacobs and Hawkins, 201611; Dollinger and Jose, 2018 12; Horowitz, Ebel, and Ueda, 2010 13; Kay et al., 
2019 14; Sabata, n.d. 15; Lima Santos et al., 2018 16; CSA, n.d. 17; Van Bemmel et al., 201718). 
 

 Environmental impact Social impact Economic impact 

Organic 
Fertilizers 
(compost and 
manure) 

+ Increase agricultural 
production7 

+ Effective soil 
conversation 8, 9 

+ Low GHG emission 8, 9 

- Hard to collect manure 
with current practices 2 

- Possibly requires 
training 

+ Durable effects 8, 9 

+ Potentially decrease 
fertilizer costs 

Green Manure + Effective soil 
conversation 8, 9  

- Requires planning + Durable effects 8, 9 

+ Can increase yields 16 
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+ Low GHG emission 8, 9 

+ Reduces erosion 10 
- Higher costs than 
organic fertilizer 

Crop rotation 
/ intercropping 
/ companion 
planting  

+ Maintains soil fertility 
and structure 11 

+ Disrupting pests and 
weeds 11 

- Requires planning + Increases yields 11 

No-till farming + Decrease erosion13 + Suitable for all soil 
types13 

- Requires new 
machinery and 
herbicides13 

Agroforestry + Improve soil quality 
and maintain the soil 
structure 12  
+ Positive for 
biodiversity 12 and carbon 
storage 14 

- Requires relatively high 
labor inputs 14 

- Less profitable than 
intensive production 14 

Soil mulching + Reduce soil erosion and 
weed growth15 

+ Increase moisture 
conservation15 

+ Conserves soil and 
water15 

 - Requires mulching 
materials15 

Drip irrigation + Water efficient 17 
+ Soil conservation 17 

- Requires careful 
installation to be effective 
17  
+ Decreases labor costs 17  

- High initial cost 17 

Saline 
agriculture 

+ No dependency on 
fresh water4 
+ No agricultural land 
needed4,5 

- New technique4. thus no 
knowledge on St. 
Eustatius  
- Limited type of crops 
can be grown5 

+ Seawater is abundant, 
only pumping costs. 

Hydroponics / 
Aeroponics / 
Aquaponics 

+ Water can be reused 3, 6 

+ Soil will not be  
   degraded 6 

- Requires advanced  
  knowledge3 
+ Increases working 
conditions 6 

- High costs to  
  implement 6 
+ High production of  
   lettuce possible on  
   Bonaire 6 

Permaculture + Water and soil 
conservation 18 

- Complex system 18 

- Labor intensive 18 
- Costly 
implementation18 
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+ Long-term lower 
costs18 

 
To conclude, especially using organic fertilizers has a high potential to increase efficiency whilst conserving 
soil. Furthermore, crop rotation has a high potential as well as it does not need high costs and provides 
benefits. Such implementations are good short-term solutions. More advanced technologies, such as saline 
agriculture and hydroponics, can be implemented in the long-term when the current agricultural practices 
have been intensified.  

4.3.2 Developing Sustainable Livestock Practices  

The current goat removal project provides an opportunity and needs to develop the livestock sector in an 
environmentally sustainable manner on St. Eustatius. When developing sustainable animal husbandry 
practices, a couple of things are of major importance. Developing sustainable livestock practices on St. 
Eustatius requires a long process with multiple phases and preconditions and several problems need to be 
solved to start the development.  
 
The OLE and RVO work together on an ambitious project to remove the free-roaming livestock. More 
information on this project can be found in appendix 3. To implement sustainable animal husbandry after 
the goat removal project, the barriers to changing animal husbandry practices should be addressed and 
limited. For livestock owners to be able to keep their animals in a fenced environment, several preconditions 
need to be met: affordable feed, water and land, and safe and suitable shelter. Additionally, some 
recommendations regarding the scale and efficiency of animal husbandry with limited land availability are 
given. Other issues, such as lack of education and training, and a lack of financial resources of livestock 
owners (Interviewee 19, 2020; WUR, 2015), are addressed in 4.4.  

 
Land and water availability 

Starting sustainable animal husbandry on an island in which animal husbandry practices are as far from 
ideal as on St. Eustatius, is a complex task. Interviewee 1 (2020) stated a complicating factor is that it is 
unclear how many livestock owners would be willing to join in the new sustainable animal husbandry 
practices. New practices could meet heavy opposition, if the rules are strictly enforced, without proper 
facilitation of the transition. Working together in close cooperation with the livestock owners is therefore 
of major importance. However, this could also delay the process, since it is unclear how many livestock 
owners there are on St. Eustatius, how many animals they own, and whether they are interested in the new 
animal husbandry practices.  
 
It is therefore recommended to work out three different scenarios, to gain insight into the ecological pressure 
the number of animals will have on the ecosystem services of St. Eustatius in terms of fodder production 
and water needs. It could look like the example of Figure 20 below. 
 
Figure 20. Possible scenarios for sustainable animal husbandry.  
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 Scenario low Scenario Medium Scenario Large 

Goats 1000 3000 5000 

Chickens 500 1000 1500 

Cattle 50 100 150 

Sheep  1000 2000 3000 

Total water needs 
(million liters per year) 

   

Total fodder needs 
(million kilograms per 
year) 

   

Total land needs for 
livestock shelter 

   

Total land needs for 
fodder production 

   

Total land needs     

Total available land     

Subsequent Fodder 
Import 

   

Subsequent Water 
import 

   

 
Subsequently, this overview could be used by farmers to provide insight into their business models and the 
costs and benefits of the new system. This could help them by deciding whether they want to practice animal 
husbandry sustainably. For example on Bonaire, it is estimated that for 1000 goats, nice hectares are needed 
to produce goat fodder and that 10.300 kilograms of meat can be produced yearly. For nice hectares of 
fodder production 3600 m3 irrigation water is needed (Wayaká Advies & BAAB BV, 2018). 

 
Affordable feed and water 

To force livestock owners to fence their livestock, it is important to ensure the availability of affordable 
feed and water for their livestock once they are fenced. On Bonaire, experimenting with affordable fodder 
production and providing water resources for livestock has been prioritized, before livestock can be fenced. 
It is agreed upon by livestock owners that their livestock will be fenced as soon as affordable feed and water 
are available (see Appendix 4). 
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As 4.2 discussed, it is recommended to experiment with local fodder production to reduce the costs for 
livestock owners to import it. On Bonaire, local fodder is subsidized significantly to make it economically 
feasible for livestock owners to fence their livestock. Without these subsidies, the incomes from meat 
production are lower than the costs for keeping livestock fenced (see Appendix 4). Therefore, it is also 
recommended to subsidize fodder if it will be produced locally, to make animal husbandry financially more 
attractive for livestock owners on St. Eustatius. 
 
Additionally, sufficient freshwater needs to be available before livestock can be fenced in (see Appendix 
4). Therefore, it is recommended to increase the infrastructure of water supply to the land where goats will 
be fenced, depending on the practice of water supply that will be chosen eventually. However, land first 
needs to be allocated to livestock before water infrastructure can be realized. 

Safe and suitable shelter 

For the culture change on animal husbandry to work, the laws forbidding animals to roam freely should be 
enforced again. An option to guarantee this would be to start registering all animals again, for example by 
making use of tags. If all animals that are claimed by a farmer are tagged before fencing them, appropriate 
measurements can be taken if they are found roaming free again. For example, on Bonaire free-roaming 
animals that are found are taken to a facility where their owner can retrieve them in three days if they are 
tagged. If they are not tagged, they are taken to the slaughterhouse immediately (see Appendix 4). 
Furthermore, a tagging registration system could contribute to the safety of livestock and the safety of meat 
produced, because animals can be retracted when a disease breaks out. 
 
Subsequently, free-roaming dogs should be tagged as well, and law enforcement on free-roaming dogs 
should also be implemented and enforced. This way, animals that are kept fenced will not be attacked by 
wild dogs anymore. Additionally, proper measurements can be taken if animals that do belong to someone, 
roam the island freely and inflict damage upon somebody else's property. In order to get as many farmers 
to keep their animals in a fenced area as possible, OLE wants to help by providing fences to farmers. It is 
recommended this to be done as well, because this makes the barrier to join the changing policy on how 
animal husbandry is practiced as low as possible. As it is planned to subsidize livestock owners with the 
materials needed to fence animals (Interviewee 1, 2020), this is highly encouraged to make animal 
husbandry economically feasible for livestock owners. 

More efficient meat production 

Based on the conclusions of Colomb et al. (2014) regarding mitigating GHG emissions from the livestock 
sector on Guadeloupe (see Appendix 4), the following recommendations are made: the efficiency of meat 
production, the number of kilograms of meat per animal, needs to be improved. It is recommended to 
develop feeding ratio and reproduction strategies and to train livestock farmers. Improving the efficiency 
of meat production is a win-win strategy, as it reduces GHG emissions and increases economic 
opportunities for livestock owners (Colomb et al., 2014). It is important to take the efficiency of meat 
production into account when decisions on the livestock population on St. Eustatius will be made from an 
economic perspective as well. 
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Based on the project on Bonaire (see Appendix 4), it is recommended to train livestock owners about 
commercial animal husbandry practices before livestock will be fenced. Increased knowledge on the 
possibilities of commercial animal husbandry could contribute to the motivation of livestock owners to 
fence their goats and thereby influences the scenarios in Figure 20 above. 

4.4 Horizontal and vertical integration 

 
The third chapter revealed a lack of inclusiveness across different agents. Horizontal and vertical integration 
of actors has the potential to lower transaction costs and increase market power (FAO, 2013; Dyer & Singh, 
1998).  
 
It is advantageous to incentivize farmers to build and enhance corporations on the horizontal level 
(governance mechanisms, Figure 3), like in the form of a farmers cooperative. This would lead to for 
example reduced costs of joint purchases due to higher quantities (e.g. in the case of fodder). Also, it might 
enhance knowledge accumulation because of improved information flows and built trust across the 
agricultural sector. As such, horizontal integration bears the potential to assist (hobby) farmers with, for 
example, tools, irrigation systems, new techniques, seeds, breeds, feed, and harvesting. For animal 
husbandry, a farmers cooperative has the potential to connect farmers who own land and farmers who would 
need land to house their animals. As part of a snowball effect, joint ventures facing advanced technological 
endeavors might develop in the long run. In general terms, horizontal integration may provide resilience by 
supporting stakeholders in both times of growth and downturn (Ostrom & Walker, 2003; Bocken et al., 
2014). 
 
Additionally, vertical integration is needed to further lower transaction costs. Basic vertical integration 
might be the improvement of linkages between the actors in the value chain (governance mechanisms, 
Figure 3; FAO, 2013; Balmann et. al, 2006), like in the case of farmers and trading partners. According to 
e.g. Interviewee 20 (2020), supermarkets, restaurants, and hotels are willing to buy from local producers. 
However, they need constant and trustworthy supply. As a small producer, it is difficult to meet these 
conditions. The horizontal integration in the form of a cooperative could help to meet these conditions.  
 
Both horizontal and vertical interactions between actors are highly influenced by the business service 
providers in the extended value chain (inputs, finance, information, and transport) and the enabling 
environment (such as policies, programs, and public infrastructure). Hence, key elements to improve those 
factors are flourishing institutional structures (e.g. governmental ones) that may steer the direction of 
agricultural development while simultaneously providing a platform for knowledge sharing.  

In concrete terms, the government may set incentives to enable activities and independence in agriculture. 
However, the aim should not be to patronize actors but to guide them. The private sector should drive value 
creation (such as creating jobs, meeting food demands), while the public sector should play a facilitating 
and regulating role (business-enabling environment) (such as laws, regulations, infrastructure, policy, 
research, and development) instead of top-down interventions (FAO, 2013). On St. Eustatius, in the past 
change and expertise have often been delivered by western experts who exert their knowledge in a short 
period and related to a specific time-determined project (e.g. Interviewee 21, 2020). Such interventions tend 
to have a less permanent outcome. Successful interventions could include market-information services, 
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temporary (catalytic) efforts (such as start-up support in the form of loans, grants), and facilitating 
cooperatives (FAO, 2013). Governmental structures can then facilitate information exchange and learning, 
and provide a platform to work towards a common strategy. More coordination could, for example, attune 
and aggregate agricultural supply. Made in Statia tries to accomplish this by selling and reselling 
agricultural supply to create a business incentive (Interviewee 20, 2020). Incentivizing actors to cross-
collaborate on a bigger scale can be instrumental in building trust (FAO, 2013). Trust in actors and the 
enabling environment is a key driver in the performance of the value chain. Besides, establishing laws, 
industry codes of practice or standards (such as with the slaughterhouse) and promotional campaigns and 
advocacy could drive change (FAO, 2013). 

One crucial first approach from the governmental side on St. Eustatius might be subsidizing the purchase 
of the machinery, materials, tools, and seeds to make it attractive and realistic for livestock holders and 
small-scale farmers to increase their food production (Interviewee 20, 2020). Also, subsidies might be 
needed to be communicated sufficiently, as there is still unclarity about present subsidies (Interviewee 4, 
2020). A proper subsidy system is already implemented in Barbados and has generated positive results in 
terms of agricultural output (Interviewee 14, 2020). Moreover, it is recommended to examine whether 
legislation related to businesses could be more favorable and encourageable to start a business. Currently, 
it is a lot of effort to obtain a business license, there are high startup costs and massive paperwork.  This 
discourages people from becoming a commercial producer and increasing their production (Interviewee 2, 
2020; Interviewee 9, 2020; Interviewee 10, 2020). As a solution, it is suggested by a commercial food 
processor to align the business license costs with the number of incomes generated (Interviewee 9, 2020).  

In sum, there are various and promising pathways to reduce transaction costs as part of horizontal and 
vertical coordination that mainly refer to building corporations and cross-collaborations to steer the 
development of the agricultural sector. 

4.5 Education on all levels 

Chapter 4.5 discusses the following interference points: unhealthy dietary patterns, few educational 
opportunities and negative attitudes towards farming. 
 
Attracting youth to the agricultural sector is a global challenge (Mukembo et al., 2014), especially on St. 
Eustatius where there is a decline in the engagement of youth in agriculture. Experiences in an early stage 
of an individual’s life create potency to affect choices and achievements at a later stage in life by increasing 
human capital (skills, attitudes, and knowledge) (Mukembo et al., 2014). A long-term pathway to a 
sustainable future thus should include education on agriculture from a young age up to higher education to 
stimulate positive attitudes towards agriculture (Interviewee 20, 2020; Van der Geest and Slijkerman, 2019; 
Interviewee 5, 2020), to raise awareness of the opportunities (Mukembo et al., 2014) and increase interest 
in the sector (Interviewee 5, 2020). Furthermore, education on agriculture in combination with education 
on health to children starting primary school is recommended to stimulate healthier diets.   
 
Currently, STENAPA teaches about animals and nature in primary schools monthly (Interviewee 6, 2020), 
the Gwendoline van Putten School is developing a vocational course about agriculture (Interviewee 4, 
2020), and schools have free hours to follow courses of own interest, such as agriculture (Interviewee 5, 
2020). However, around age fifteen, the interest in the environment and agriculture seems to diminish 
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according to respondents (Interviewee 6, 2020; Interviewee 7, 2020). Several respondents have suggested 
various trajectories or projects for education. For example, Interviewee 5 (2020) suggested to set-up a 
development trajectory that attracts Statians who studied abroad, to come back and share their knowledge 
on St. Eustatius and to educate youngsters in agriculture via innovative ways, such as, with the usage of the 
internet or apps. Interviewee 20 (2020) suggested the restart of the ‘Earth Farm’, a foundation that teaches 
children about the environment and agriculture. Examples of educational programs related to agriculture 
and health on Bonaire and Barbados that could be implemented on St. Eustatius can be found in Appendix 
4.  

Furthermore, education and training opportunities for starting or active livestock owners and arable farmers 
are needed in order to scale up their capabilities. By doing so, the trajectory of technological development 
and production output might be accelerated within a few years. Most importantly, the focus of the vocational 
training for current farmers must lie in matters of business management as they are lacking economic 
expertise as limited information and training opportunities are present on the island (Interviewee 14, 2020; 
Interviewee 4, 2020). Additionally, workshops and training should focus on learning people how to work 
with technologies (Interviewee 14, 2020). Examples of workshops on Bonaire and training on Barbados 
can be found in the Appendix 4.  

Increasing the attractiveness of agriculture on St. Eustatius through changes in the educational system is a 
difficult task since it requires big, structural changes in institutions and human perceptions. However, 
educating youngsters on agriculture should be a priority to ensure long-term developments in the 
agricultural sector (Ganapt & Isaac, 2020; Interviewee 4, 2020).  

 

4.6 Negative attitude towards farming 
Youngsters recognize the lack of economic opportunities in agriculture on the island (Interviewee 4, 
2020). It has been stated in interviews that a good way to motivate people to become active in agriculture 
or to change the perception of agriculture, is to show them a successful agricultural practice so they 
believe it is possible and realistic (Interviewee 20, 2020; Interviewee 3, 2020). A good example of a 
successful agricultural business is much more valuable than a campaign to educate and motivate people 
(Interviewee 3, 2020). The importance of upscaling local practices in environmentally sustainable ways to 
set them as an example of successful, sustainable agriculture is also supported by van der Geest and 
Slijkerman (2019). However, these businesses should be able to carry out agriculture in a sustainable way 
to serve as an example of sustainable agriculture. It would be best to have successful agricultural practices 
on islands nearby or St. Eustatius. This could create a ‘Statia can do it on its own’ feeling. Therefore, it is 
recommended to focus most attention and (financial) resources on the existing commercial farmers, and 
people that want to start farming commercially, instead of trying to persuade small-scale farmers to 
become more active in agriculture. If small-scale farmers and youngsters see how commercial farmers 
scale-up their business, work with technology, and become a financially healthy business, it might be a 
good inspiration for them.  
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4.7 Small market 
Respondents mentioned that there is enough willingness to buy local products. This is possible during the 
weekly Fresh Market. However, there are some small issues that make people choose the supermarket, 
instead of the local market. These are realistic to solve in the relatively short-term: 

● Provide more clarity on the dates and hours of the market. 
● Examine the potential to increase the numbers of sellers of different types of products, in such a 

way that people can buy most of their groceries there. If there is a structure in supply, people 
know what they can get at the market. 

● Examine the potential of different times and days so more people can go to the market (e.g. not 
only during working hours). 

4.8 Agritourism 
Even though agritourism is not considered as a priority in this report, some interesting examples were 
found on other islands. Therefore, this section provides some opportunities to stimulate agritourism that 
could be feasible and do not necessitate complex system changes. 
 
Interviewee 14 (2020) stated that there are some independent farmers in rural areas of Barbados that 
started focusing on agri-tourism by themselves. Many tourists on Barbados rent a car, drive around the 
island and stop at farms to look around. Farmers saw this as an opportunity and started facilitating 
activities for these tourists, such as tasting local produce and facilitating a relaxed experience 
(Interviewee 14, 2020). Tourists could also be charged for farm tours and local produce tasting events 
(IICA, n.d.). Farmers engaged in agritourism on Barbados even started focusing on organic farming, as 
there is a higher demand from tourists for products that are organic or fair trade (Torres & Momsen, 
2011). Thereby, sustainability, farming, and business can go hand in hand. 

On Bonaire, agritourism has been a bigger point of attention in recent years. After POP Bonaire, the rural 
development program has created a basis for car, cycling, and hiking routes in rural areas, local 
entrepreneurs have been taking over in 2019. The routes are strategically developed, as several local 
agricultural businesses are along the routes to encourage possibilities for these businesses to provide 
products and services to tourists (Facebook page POP Bonaire, 2019). One example is a hiking route to a 
hill that goes along Aletta’s goat farm, where tours are provided. Furthermore, maps are created so 
tourists can see where these businesses are located along the route (Explore Bonaire, n.d.). The number of 
tourists in rural areas has increased significantly (Facebook page POP Bonaire, 2019).  

STENAPA is mandated to manage the national parks on St. Eustatius (STENAPA, 2020a). The 
foundation takes care of several hiking trails through the national parks and also provides guided tours 
(STENAPA, 2020b). Based on the example of Bonaire, it would be interesting to discover what 
possibilities there are for STENAPA to develop car, cycling, and hiking routes along with agricultural 
businesses on St. Eustatius. This could encourage the consumption of local produce and could contribute 
to business opportunities for agricultural businesses. 

Tourists that visit St. Eustatius care about the natural environment and like to get into nature (Interviewee 
10, 2020; Interviewee 6, 2020). As tourists that like to get into nature are more likely to participate in 
agritourism activities (IICA, n.d.), it could be assumed that St. Eustatius welcomes a type of tourist that 
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agritourism could be suitable for. STENAPA believes that agritourism could have potential on St. 
Eustatius if it is structured and if there is more stability on the farms (Interviewee 6, 2020).  

If farmers on St. Eustatius would be willing to engage in agritourism related activities, this example 
applies to St. Eustatius. Celbees is already engaged in such activities. Besides locals, tours are provided to 
tourists on the bee farm and tourists are introduced to the products of Celbees (Interviewee 10, 2020). 

Organizing farmer markets and food festivals are a trend in agritourism. These provide good opportunities 
for farmers and food entrepreneurs to promote their products to locals and tourists. Furthermore, it could 
create awareness about the importance of buying local for the local economy and human health (IICA, 
n.d.). 
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5. Discussion and conclusion 
 
Even though this report has been able to recommend several options in order to improve the livelihoods of 
people on St. Eustatius in an environmentally sustainable way, this report contains several limitations. 
 
First of all, this report excluded fisheries from the scope of the research and only focused on livestock and 
arable agriculture. Therefore, it has not been possible to examine the food system in its entirety. In order to 
have a complete understanding of the agricultural system of St. Eustatius, it is important to include fisheries 
in the vision of sustainable agriculture. Secondly, the recommendations regarding the development of the 
livestock and arable agricultural sector are based on a limited amount of interviews with livestock owners 
and arable farmers. Because livestock owners and arable farmers needed to be contacted through social 
media, email and WhatsApp, it was difficult to ensure a high response of interviewees. Consequently, this 
report cannot ensure that the developed recommendations are supported by all livestock owners and arable 
farmers. A related limitation therefore is that the Western perspective on sustainable agriculture is 
dominant, especially as the FAO’s framework is used as the backbone of this research. It needs to be 
considered that frameworks with a European perspective might not work in parts of the world with different 
social, cultural and political circumstances. Therefore, it is important that future research focuses on 
examining the views of all livestock owners and arable farmers regarding sustainable agriculture. However, 
many interviews have been conducted with both agricultural experts as well as (scientific) organisations. 
Therefore, the recommendations made are based on different perspectives and are validated. Thirdly, no 
recommendations could be made on possible improvements of the slaughterhouse as there was a lack of 
information on alterations made to the slaughterhouse since 2019. The fact that this research was executed 
on a remote basis, contributed to this issue of uncertainty about developments on St. Eustatius.  
 
Additionally, it was not within the scope of this research to provide recommendations for the socio-political 
problems that came to light during the research. However, it is of utmost importance to keep the socio-
political background in mind when the vision for sustainable agriculture is further developed. Post-colonial 
sensitivities needs to be kept in mind when developing the vision for sustainable agriculture. Furthermore, 
it should be taken into account that it could be difficult to have an open conversation with people on the 
island because the island’s population is small and that therefore, family ties are strong and could be 
important in economic and political matters (Veenendaal, 2016). Lastly, it is important to note that, based 
on the interviews, there might be a feeling of distrust against the OLE and feeling of incomprehension about 
the Dutch laws and regulations applying to St. Eustatius. 
 
In order to take the socio-political situation into account in the vision, a Participatory Action Research 
(PAR) could be used in the next steps of the vision. A PAR aims to integrate the views of all involved 
stakeholders for them to overcome problems themselves. Thereby, a PAR stimulates self-responsibility and 
agency of involved stakeholders (see Annex 5 for further explanation). Even though this report has aimed 
to develop concrete recommendations, the OLE is responsible for making decisions based on the trade-offs 
that this report tried to outline. Therefore, conducting cost-benefit analyses and life cycle assessments is 
recommended to cope with the trade-offs and assist decision-making (see Annex 5 for further explanation). 
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By the further application of the SFVC in chapter 4 crucial points of interference in the island’s agricultural 
system are examined to shape a pathway towards a sustainable agricultural situation on St. Eustatius. These 
points are water availability, use of agricultural land, horizontal and vertical integration of actors, education 
on all levels, the negative attitude towards farming and the small local market.  
 
Therefore, to give an answer to the research question of the present report: 
 
“How can St. Eustatius develop its agricultural sector in an environmentally sustainable way that improves 
the livelihoods of St. Eustatius’ population?”: 
 
“The agricultural sector on St. Eustatius can be developed in a sustainable way if issues with water 
availability, use of agricultural land, horizontal and vertical integration of actors and education on all 
levels are faced in future.” 
 
For the implementation, the description of approach in chapter 4 can be used for further instructions. When 
developing a strategy based on the given advice,  different spans of time horizons have to be taken into 
account. Most actions require medium-term planning, long term patience and continuous re-alignment with 
the status quo. Finally, in order to see these recommendations to be implemented, the livestock owners and 
arable farmers would need to rely on financial assistance of the OLE. Furthermore, the socio-political 
background explained above should be taken into account when the OLE aims to develop the agricultural 
sector in a sustainable way. 
 

Recommendations for future research directions 
It would be useful to further examine the dietary wishes of the population of St. Eustatius to gain insights 
into the potential of the recommended crops and the potential of goat meat, goat milk, and goat cheese. 

As this report mainly focuses on increasing food security, agritourism has not received significant 
attention in this research. Consequently, it has not become clear whether agritourism would have  
potential on St. Eustatius. Future research could therefore focus on the willingness of entrepreneurs to 
include tourists as potential consumers for their business to discover the potential of agritourism on St. 
Eustatius. 

It would be interesting to examine what types of grasses could be suitable for fodder production with the 
climate of St. Eustatius, how many goats can live on the island sustainably, how many goat owners want 
to keep their goats in fences and how many land can be allocated to livestock owners for livestock 
fencing. Then, it can be calculated how much land is available for fodder production and what the scale of 
animal husbandry can be. Here, life cycle assessments and cost-benefit analyses are also recommended. 

As fruits have not been taken into account in the report, it would be interesting to examine the 
possibilities for fruit production. Made in Statia produces bananas, but it is unknown what other fruits 
could be produced. 
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Annex 1 - Item lists for semi-structured interviews 

The item lists for arable agricultural farmers, livestock owners, supermarkets, hotels, restaurants and Made 
in Statia can be found below. For several people who are experts and work for organisations, no item lists 
were made. 
 
Itemlist and questions for arable agriculture farmers: 

Vegetable produce; 
- Types 
- Quantities 
- Prices from most important vegetables 

 
Fruit produce; 

- Types 
- Quantities 
- Prices from most important fruits 

 
Future perspective; 

- Personal goals? Incentives? -> why are you a farmer? For business? Family-owned farm/land? 
- Willingness to produce more? 
- Willingness to produce for exports? Or for supermarkets/restaurants/hotels? 

 
Environmental situation and possible problems; 

- Own view on any problem related to environment/nature/ecology? 
- Insects, birds, livestock? 
- Soil fertility, erosion? 
- Water supply? 
- Amount of land available? 

 
Social situation and possible problems; 

- Own view on any problem related to the social/cultural side? 
- Low status → do people want to become a farmer? 
- No connection with local consumers for sale? 
- No connections with supermarkets, restaurants or hotels? 
- Know-how? Technology? 
- Support from the government? 
- Connections with other farmers? 

 
Economic situation and possible problems; 

- Value adding/ processing/ manufacturing? 
- Own view on economic problems? 
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- Investment/start-up costs? 
- Maintenance costs? 
- Transport costs? 

 
Views on ways forward; 

- Own view on how problems could be solved? 
- What problems form the biggest barrier? 

 
- Interested in working together with other farmers? Sharing knowledge? 
- Interested in trying new ways of farming? 
- Interested in trying other crops? 
- Interested in agri-tourism; tourists visiting your farm (expand on this) 
- Needs/wishes/improvements to be able to boost your production? 
- Needs/wishes/improvements to be able to boost your sales? 

 
Fodder production?  
 
Itemlist and questions for livestock owners:  
 
Types of livestock + products + number: 

- Pigs 
- Goats 
- Chickens 
- Cows 
- Others 

 
Personal goals? Incentives? -> why are you a farmer? For business? Family-owned animals/land? 
 
Future perspective:  

- Personal goals? Incentives? 
- Amount of livestock 
- Willingness to produce for exports? Or for supermarkets/restaurants/hotels?  

Environmental situation and possible problems: 
- Value adding/ processing/ manufacturing? 
● Own view on any problems related to the environment? 
● Amount of water available? 
● Amount of land available? 
● Thoughts on fencing of goats 
● Use of feed 
● Use of manure 
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Environmental/economic: Goats are fenced now → no free roaming goats + remaining goats slaughtered 
→ opinion on this approach? → Free roaming also has positive points (lower food costs (goats seek their 
own food), no maintenance on fences, minimal labour) → however free roaming causes erosion and land 
degradation.  
Social perspective and possible problems: 

● Own view on any problems related to the social/cultural side? 
- Lw status → do people want to become a livestock owner 
- Connections with local consumers for sale? 
- Connections with supermarkets, restaurants or hotels? 
- Know-how? 
- Support from the government? 
- Connections with other farmers? 

 
 

Economic situation and possible problems: 
● Own view on economic problems? 
● Investment/start-up costs? 
● Maintenance costs? 
● Transport costs? 

 
View on way forward: 

- Own view on how problems could be solved? 
- What problems form the biggest barrier? 
- Interested in working together with other farmers? Sharing knowledge? → also with farmers from 

  other islands? 
- Needs/wishes/improvements to be able to boost your production? 
- Needs/wishes/improvements to be able to boost your sales? 

Fodder production? 
 
Itemlist and questions for supermarkets: 
Products for sale; 

- Types of fruits, quantities 
- Types of vegetables, quantities 
- Types of meat, quantities 
- Types of dairy, quantities 
- Where are the products coming from, who do you collaborate with? 
- Reasons for buying imports? 
- Reasons for not buying local? 

 
Views on local production; 

- Willingness to buy from farmers 
- Interested in collaborations with farmers? 
- Needs/wishes for buying local? Certain crops? Certain fruits? Certain meat and dairy products? 
- Views on problems they experience 
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Itemlist and questions for a restaurant/hotel: 
 
Products used; 
- Types of fruits, quantities 
- Types of vegetables, quantities 
- Types of meat, quantities 
- Types of dairy, quantities 
- Where are the products coming from, who do you collaborate with? 
- Reasons for buying imports; cheaper? More reliable? 
- Reasons for not buying local 
 
Views on local production;  
- Willingness to buy from farmers 
- Interested in collaborations with farmers? 
- Needs/wishes for buying local? Certain crops? Certain fruits? Certain meat and dairy products? 
- Views on problems they experience 
 
Itemlist and questions for Made in Statia: 
 
Made in Statia: Tell us about it! (Who are you / what does Made in Statia do / what are the goals of the 
organisation?) 
 
Vegetables production: 

● Types 
● Quantities 
● Prices 

Fruit production 
● Types 
● Quantities 
● Prices 

 

Future perspectives: 
● Increase production?  
● Goals of organisation (Maybe encourage inhabitants to become farmers?) 
● Increase overall production on Statia? 
● Production for local usage or also for export? 

 
Environmental topics: 

● Own view on any problems related to environment/nature/ecology? 
● Problems with insects/birds/livestock? 
● Soil fertility / erosion 
● Water supply 
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● Amount of land available 
 

Social topics: 
● Own view on any problems related to the social/cultural side? 
● Willingness to become a farmer 
● Education of people that want to become a farmer 
● Connection between farmers (some sort of farmers organization) 
● Are supermarkets, restaurants or hotels interested in local products? 
● Are locals interested in buying local products? 
● Support from government 

 
Economic topics: 

● Own view on possible economic problems? 
● Investment / start-up costs 
● Maintenance costs 
● Transportation costs 

 
Views on ways forward: 

● Own view on possible solutions? 
● What are the major problems? 
● Working together with other farmers? 
● Interested in trying new ways of (more sustainable) farming? 
● Interested in trying other crops? 
● Interested in agri-tourism; tourists visiting your farm? 
● What would your organization need to boost the organization and expand their reach? 
● What would Statia need to boost its agricultural sector? 
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Annex 2 - List of respondents 

 
First of all, several arable agricultural farmers and livestock owners from St. Eustatius were interviewed. 
These respondents provided insights on their current agricultural and livestock practices, their 
environmental, social, and economic situation, and the problems they faced. Lastly, they gave their opinion 
on possible ways forward for the island and solutions to resolve the problems they experience. Secondly, 
several supermarkets, restaurants, and hotels have been interviewed to have an understanding of the 
products that are being consumed by locals. Furthermore, these stakeholders have been interviewed to better 
understand the reasoning behind importing food and/or buying local and to explore possibilities for buying 
from farmers of the island. Thirdly, several policymakers have been interviewed to have an understanding 
of the current situation on St. Eustatius regarding food security and possibilities to scale-up local food 
production. Fourthly, several organizations on other Caribbean islands related to developing (sustainable) 
agriculture were interviewed and served as best-practices. These stakeholders provided information on 
approaches to tackle a variety of issues also present on St. Eustatius and thereby were useful to draw lessons 
from. Lastly, several scientific institutions have been interviewed to get knowledge on possibilities for more 
sustainable ways of arable agriculture and animal husbandry in the Caribbean. 
 

 
  



Developing sustainable agriculture on St. Eustatius 

75 

Annex 3 - The goat-removal project on St. Eustatius 
 
This plan consists of two parts. Firstly, the free-roaming animals from Boven-national park and the urban 
area will be removed, in a year. For this plan, an extensive coöperation with the farmers will take place. It 
is also indicated that it is important that people who own animals go back to the old ways of animal 
husbandry, by properly taking care of their animals, not just keep them for profit on the side, whilst letting 
the animals roam freely to take care of themselves. The amount of feed the islanders can afford should be 
leading in the number of animals they can keep. The information on the plans has been used from the draft 
plan for removing animals, and the interview with someone related to the project.  
 
In Boven National Park, 4000-5000 goats are estimated to roam free, of which 300-500 are expected to 
have an owner. These owners will get the opportunity to take away their goats from the park, and bring 
them to the slaughterhouse. They will get some money for the meat, which is why it is expected a lot of 
people will do this. Interviewee 1 expects the slaughterhouse to have enough capacity for this. The goats 
that are still in the park after the period in which people can remove the goats from the park and will be 
shot and salvaged. This will only be done in the last phase of the project. However, it is expected that not 
all goats that will be shot can be salvaged, because of the inaccessibility of the terrain. Subsequently, a law 
enforcement plan will be made, to prevent old habits from sticking up again.  
 
In the urban area, the focus will not only be on the removal of free-roaming cattle and pigs but on removing 
wild dogs as well. These dogs do belong to people, but at night they gather and kill fenced animals. This is 
something that bothers the farmers, which also came to the light in the interviews (interviewee 2; 
interviewee 8; interviewee 11). This is one of the reasons farmers bring forward to explain their 
unwillingness to keep their animals fenced. Firstly, an inventory of the owners will be made. After this, the 
animals will be mustered. The remaining animals will be shot. Afterward, a law enforcement plan for free-
roaming cattle and dogs will be made. Expectations are that the project will be quite controversial, as people 
are used to taking care of their goats this way, and the solid implementation of this project means that they 
will have to change their habits. However, it is expected that shooting animals will not be perceived as 
problematic in itself if the meat can be eaten. However, when it comes to shooting animals that cannot be 
salvaged (for example goats on inaccessible terrain), or will not be eaten, like the dogs, this could be less 
socially acceptable.  
 
The second track of the plan, fostering sustainable animal husbandry methods, included veterinary services 
and the availability of adequate feeding. The OLE will have a supporting role by amongst others 
compensating farmers willing to sell their animals, providing technical support, providing fencing material, 
feed, by deploying the veterinary services department to plant additional grass and other fodder so that the 
farmers can have feed for the animals. The OLE will also set up a storage area where grass can be stored. 
Additional feed will be imported and sold to the farmers at a subsidized rate. A fodder bank will also be 
established.  
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Annex 4 - Examples from other Caribbean islands 

Guadeloupe 
Guadeloupe is an island in the Lesser Antilles with an intensive livestock sector and significant production 
of several vegetables and fruits (Colomb et al., 2014). Agriculture is fundamental for the economy and 
society, as 12 percent of the population is employed in agriculture, ten percent of food consumption is 
produced locally and several agricultural products are exported to other Caribbean islands (Région 
Guadeloupe, n.d.). A study on the mitigation of greenhouse gas (GHG) emissions from agriculture and 
forestry on Guadeloupe investigated the sources of GHG emissions in agriculture and forestry and provided 
recommendations to reduce GHG emissions. It showed that most GHGs are emitted through enteric 
fermentation. Beef production is socially and economically important for Guadeloupe, so reducing methane 
emissions from enteric fermentation by reducing livestock on the island and increasing imports is not 
desirable. The efficiency of meat production, the number of kilograms of meat per animal, needs to be 
improved. The following recommendations were made: develop feeding ratio and reproduction strategies 
and to train livestock farmers. Improving the efficiency of meat production is a win-win strategy, as it 
reduces GHG emissions and increases economic opportunities for livestock owners (Colomb et al., 2014). 

Bonaire 
Fodder production 

POP Bonaire experimented with different types of grasses for local goat fodder production. Criteria that are 
important in choosing the type of grass are a high nutritional value to provide nutritious fodder to goats, the 
ability to dry the grass and make hay out of the grass to be able to store and transport the fodder, and fast 
regrowth with irrigation to ensure high quantities of fodder all year round. The ability to make hay out of 
the grass could be considered as the most important one, as grass cannot be kept fresh longer. Hay can be 
preserved long and is easy to transport to livestock owners. The experiment showed that one type of grass 
is suitable for the production of hay of good quality on Bonaire with good fertilization (POP Bonaire, 2019). 
The experiment started with eight farmers, and the amount of production and businesses tripled in 2017 
(Köster, 2017), showing its success. Livestock owners could work together in local corporations, which 
could be made responsible for water and fodder (WUR, 2015). 

Animal husbandry 

On Bonaire, a high population of free-roaming goats destroys vegetation and indirectly coral reefs. A 
Rural Development Plan has been developed to develop ways in which animal husbandry practices, 
keeping goats specifically, can be developed that benefits both nature and food security on Bonaire and 
improves the economic feasibility of animal husbandry for livestock owners. Barriers for the development 
of the goat sector on Bonaire are expensive fodder, limited water resources, limited fertile soils, no 
enforcement of laws related to free-roaming goats, lack of knowledge of livestock owners on commercial 
animal husbandry practices, low efficiency of meat production, and livestock owners own small pieces of 
land (WUR, 2015). 

The project to develop animal husbandry exists of five phases, in which several problems are prioritized 
and can be considered as preconditions: 
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Phase 1: experiment with local fodder production, set up an identification system for goats, ensure land 
availability. 
Phase 2: train and inform livestock owners and farmers on commercial farming practices. 
Phase 3: Remove goats from nature and fence goats. 
Phase 4: scale-up fodder production. 
Phase 5: enforce laws on free-roaming goats (Bos & Neijenhuis, 2018). 

The availability of affordable fodder is a first precondition agreed upon, as goat owners stated that 
affordable fodder is necessary in order for them to fence their animals (Van Duinhoven, 2014). Therefore, 
locally produced fodder will be heavily subsidized in order to make commercial animal husbandry 
feasible. With a subsidy of almost fifty percent, keeping goats fenced becomes economically viable when 
they are slaughtered. As the high costs of water highly influence the price of locally produced fodder, 
irrigation needs to be provided through water treatment and pipelines are needed to the land where fodder 
is produced to decrease the costs of water (Wayaká Advies & BAAB BV, 2018). 

A central registration system needs to be developed to coordinate the goat population, enforce laws on 
free-roaming goats and make it possible to export meat. A way to stimulate that every goat will be 
registered is to include a rule that only tagged goats can be fed by the locally produced fodder (Wayaká 
Advies & BAAB BV, 2018). Goats without a tag outside the fences can be shot, goats with a tag outside 
the fences will be removed, but can be taken back by livestock owners within three days (WUR, 2015).  

Workshops were organized by the Department of Spatial Planning and Development and the Dutch 
Ministry of Agriculture (DCNA, n.d.). In November 2015, a workshop took place for goat owners to 
provide knowledge about improving breeds for meat production and milk production. Here, practical tips 
were provided to goat owners about the health of animals, quality of meat, dekken and ideas for types of 
meat products for small prices. The second workshop was planned already two months later. Besides 
sharing knowledge, the commercial goat farm on Bonaire was used as an example for goat owners to 
learn from (POP Bonaire, 2015). Some goat owners even went to Texel to learn about its successful 
programme to produce lam meat locally (Wayaká Advies & BAAB BV, 2018). 

Additionally, a breeding programme is being developed to increase the weight of goats before they will 
be slaughtered. This could increase meat production and therefore incomes for livestock farmers. When 
livestock farmers bring their goats to the slaughterhouse when they weigh thirty kilograms instead of 
twenty, this could significantly increase local meat production (Wayaká Advies & BAAB BV, 2018). 

Lastly, costs that livestock owners make to fence their goats need to be subsidized. This includes both 
materials as well as tagging goats (WUR, 2015). 

 

Education 

On Bonaire, a greenhouse project took place between 2017 and 2020 on primary and secondary schools 
as part of the Vegetables and Fruit Programme. The aim was to stimulate healthy lifestyles among 
children by letting children grow and eat their own vegetables and fruits at school. Healthy lifestyles and 
agriculture is thereby included in the education of the younger generation on Bonaire. An expert from 



Developing sustainable agriculture on St. Eustatius 

78 

Colombia provided workshops to teachers of the greenhouse project, who received a certificate afterwards 
(Openbaar Lichaam Bonaire, 2020). 

On Bonaire, an “MBO-2 Green” track is currently being developed that focuses on education for 
youngsters that would like to work in agriculture (Sonneveld & Van Almenkerk, 2020). As this track is 
not implemented yet, no results on the success can be provided here. However, the report can be read in 
order to develop ideas for similar education on St. Eustatius. 

Barbados 
Barbados Agricultural Development and Marketing Corporation (BADMC) 

The BADMC (2020) informs, facilitates and develops Barbadian crop and livestock production, food 
innovation, processing, and marketing opportunities for local agripreneurs and food enterprises. The 
BADMC thereby aims to increase food security and provide economic opportunities in Barbados 
(BADMC, 2020). Currently, 674 farmers are under the charge of the BADMC (interviewee 14). 

People who applied at the BADMC go through three phases to set up their agricultural business. First, the 
BADMC provides a range of training to people that have applied. Diversity in the subjects covered during 
training is important, so people can choose whatever type of agriculture they are interested in after the 
sessions. As the younger generation is interested in types of agriculture that require the use of advanced 
technologies, such as hydroponics, the training cover that too. However, it is very expensive for 
youngsters to start an agricultural business as they do not have the financial resources to invest in land 
and technologies. Therefore, the BADMC searches funding to assist the youngsters in setting up their 
agricultural business (interviewee 14). 

Secondly, land is allocated to farmers that completed the training. Farmers receive a budget which they 
can use to buy the equipment necessary to start with cultivating land, such as fertilizers, seeds, drip lines 
for irrigation. Furthermore, BADMC takes care of land preparation for free. As the budget is limited, a 
loan fund has started through the Ministry of Agriculture. Farmers receive loans with a maximum of 
15.000 US Dollars, which they have to repay in three to four years after the first harvest with an interest 
rate of two percent. Lastly, BADMC provides farmers with irrigation water against low prices 
(interviewee 14). 

Thirdly, the BADMC facilitates farmers with their business by helping out with selling and marketing of 
products. Farmers cooperate with smaller shops and restaurants themselves, but BADMC helps out 
farmers with selling to larger businesses through collecting produce and transporting it in cooling trucks. 
Furthermore, BADMC helps to make decisions on the choices of crops to be produced to avoid price 
declines with oversupply. Lastly, BADMC advises farmers on specializing in several crops to encourage 
large, constant supplies for businesses (interviewee 14). 

However, it should be noted that it is difficult to find a balance in assisting starting farmers and learning 
them to be independent (interviewee 14). 

Education 
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BADMC organized a school gardening competition with the Ministry of Agriculture to get children 
involved in gardening. The school that wins receives agricultural equipment for the school. Furthermore, 
a recipe competition was organized. Through these projects, children learn about healthy lifestyles and 
agriculture from a young age in a practical way (interviewee 14). 
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Annex 5 - Research methods 

 
Participatory Action Research (PAR) 

As eventually the livestock owners and arable farmers have to make significant changes to increase food 
security, it is important to examine what their perspectives are on sustainable agriculture and whether they 
support the vision for sustainable agriculture. A research method that is often used to develop a common 
strategy, vision, or solution is Participatory Action Research (PAR). According to Colomb and colleagues 
(2014), it is more common and increasingly needed to use participatory approaches to develop realistic 
policy options related to improving natural resource management, especially in rural areas. 

PAR aims to integrate the views of all involved stakeholders for them to overcome problems themselves. 
Thereby, a PAR stimulates self-responsibility and agency of involved stakeholders. A premise of this 
method is that all stakeholders that are affected by the problem, should be participating in the PAR together 
as a group (see Apgar et al., 2017; Stringer, 2014; Eelderink, Vervoort & Van Laerhoven, 2019 for more 
information). PAR could be developed for livestock owners, commercial farmers, and hobby farmers. For 
example, a group meeting with all livestock owners could be facilitated by someone who is not related to 
the OLE. During this group meeting, each livestock owner has the opportunity to share his or her experience 
with livestock, the problems they face, and his or her views on the desired situation related to the livestock 
sector. Eventually, livestock owners should develop ways to enhance the livestock sector themselves that 
are supported by all, without someone related to the OLE that is involved. This could create a shared vision 
and might provide collaborations. However, a PAR might be less suitable for commercial farmers and 
entrepreneurs, as they might not want to collaborate and share their thoughts with competing farmers and 
entrepreneurs. Still, a PAR could be suitable for commercial farmers to make agreements on the types of 
crops being produced by all to avoid oversupply. 

Cost-benefit analyses and life cycle assessments 

Additionally, it would be useful to conduct cost-benefit analyses to assist decision-making. Firstly,  cost-
benefit analysis on expanding desalination versus expanding rainfall storage systems would be useful to 
gain insights on the financial consequences of these projects. However, the decision also depends on other 
preferences than finances. Secondly, cost-benefit analysis on experimenting with local fodder production 
versus importing fodder would be useful to gain insights on the financial consequences of these projects. 
This also depends on the perspective and personal preferences; local production increases business 
opportunities, but importing might be environmentally friendlier. Therefore, it is the choice of OLE 
depending on their motives. Colomb and colleagues (2014) also recommend conducting life cycle 
assessments to establish whether local production is environmentally friendlier (lower CO2 emissions) 
than import, as often a certain efficiency is needed before it becomes more sustainable than import. 
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