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Abstract

The island of Bonaire is planning multiple sustainable transitions in the water,

energy and food systems in response to numerous challenges, such as increas-

ing population pressure, rising sea levels, environmental damage, high consumer

prices and import dependency. The water-energy-food nexus is a relatively novel

concept that takes an integrated approach to resource security and sustainabil-

ity. This paper applies systems theory and transition management theory to

a water-energy-food nexus approach in Bonaire and proposes three pathways

to reach an integrated sustainable transition in Bonaire’s water, energy and

food systems. It shows that this approach can provide valuable insights for the

integrated governance of the water, energy and food systems.

Keywords: WEF-Nexus, Transitions, Governance, Pathways, Systems

analysis, Bonaire

1. Introduction

Small Island Developing States (SIDS) are facing common challenges ex-

acerbated by climate change. Their limited size, increasing population and a

growing tourism industry lead to increased population pressure [1]. Many SIDS

are facing water and food scarcity, as they often rely on one source of fresh-
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water and almost all food is imported [2, 3]. Fossil fuels have to be imported,

resulting in high electricity prices for consumers. SIDS experience significant

vulnerabilities to the effects of climate change: sea level rise threatens their

territory, rising sea temperatures degrade the ecosystems which provide food

and attract tourists and natural disasters are occurring more frequently and

with greater impact [4, 5, 6]. Recognition of and attention towards these ad-

versities has grown over the past 25 years. Multiple international proceedings

have resulted in development programmes that are specifically focused on SIDS

[2]. These international proceedings recognise that poverty eradication, sustain-

able production and consumption patterns, and protecting and managing the

natural resource base are the essential requirements for achieving sustainable

development in SIDS. Nevertheless institutional capacity is SIDS often poor,

complicating development programmes.

The island of Bonaire is experiencing many of the common challenges for

SIDS. It is located in the Leeward Antilles, a group of islands located in the

south-east region of the Caribbean sea. Its population has increased with 28%

between 2011 and 2019 and is expected to increase another 23% between 2019

and 2025 [7]. Its dependency on food and fuel imports is high. This results

in high consumer prices for its residents. Its remoteness and limited resources

decouples Bonaire from larger trade networks, as well as hampering the oppor-

tunities for economies of scale [2, 8]. Domestic pollution factors resulting from

extensive fossil fuel use and waste problems contribute to their environmental

vulnerabilities [9]. Its economy is overly dependent on tourism [10]. Furthermore

human capacity and knowledge to tackle these threats is limited and can vary

heavily between successive governments [11]. In response to these challenges the

OLB, Bonaire’s governing body, has set multiple agendas for sustainability tran-

sitions in the water, energy and food systems. Initiating these transitions in the

water, energy and food systems risks that important connections between the

systems are overlooked, however. Instead of tackling each sustainability transi-

tion in isolation, a relatively novel concept called the water-energy-food nexus
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may provide valuable insights for Bonaire and SIDS in general with achieving

their transitions towards sustainability [12].

The reduced size, complexity and the isolated nature of SIDS may better fa-

cilitate the implementation of a nexus approach, contributing towards its proof

of usefulness and practical value, which is currently contested [12, 13, 14, 15].

Systems theory and transition management theory are used to investigate the

opportunities for a sustainable transition in the water-energy-food nexus in

Bonaire. First a methodological approach is presented that builds upon the

Transition Management Cycle [16]. This approach is applied to a case study

for the island of Bonaire. A shared vision is constructed and transition path-

ways proposed that work towards the shared vision. Finally a discussion and

conclusion regarding the WEF-nexus in Bonaire are presented.

2. The water-energy-food nexus

WEF-nexus thinking has previously been concerned with resource efficiency

and the optimisation of resource flows between water, energy and food. This

has neglected the political aspects of resources [17]. Decisions and actions re-

garding natural resources are often politically charged, take place in a contested

environment and create conflict through intense competition for resource access

[13, 18]. When attempting to implement nexus policies, governments are faced

with the complexities and uncertainties the nexus inhibits, such as the challenges

of working across different scales [19], defining responsibilities amongst different

governmental agencies and the increased possible configuration of solutions and

policies [20]. The usefulness of the WEF-nexus as a framework must be to ex-

plore alternative pathways instead of legitimising existing dominant pathways

[17].

There are a number of similarities between systems theory and the WEF-

nexus that make systems theory a valuable approach worth taking. The WEF-
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nexus emerged from the acknowledgement of multiplicity and interdependence

between the water, energy and food systems. In systems theory the belief is held

that the performance of a system cannot be optimised by optimising its sub-

systems in isolation from one another [21]. This corresponds with the origin of

nexus thinking: that water, energy and food policy can create unintended con-

sequences when designed in ”silos”. Furthermore, no single definition or optimal

solution exists within the nexus. Rather, it is a constant interaction between

stakeholders to form synergies and trade-offs between the systems. When adopt-

ing a systems perspective, a researcher analyses a situation as a complex system.

A complex system is constrained by certain boundaries and comprised of tech-

nical artefacts and institutional and social entities. Within a complex system

multiple smaller subsystems exist that are connected and embedded, producing

a large number of uncertainties. Its behaviour is non-linear and unpredictable

[22]. A lack of understanding of the properties of a complex system can prevent

the design of effective cross-system policies [21]. Henceforth interventions in

complex systems can produce unintended consequences resulting from its con-

nectedness and dynamic strategic behaviour from individual stakeholders.

From a nexus perspective, the goal is to achieve an integrated and coordi-

nated transition towards sustainability in the water, energy and food systems.

Transitions are processes of transformation where a regime and its rules and

regulations, culture and practices are undone and new regimes are created [23].

Transition management (TM) theory is closely related to systems theory and is

suited as a normative approach in developing governance strategies to reach de-

sirable futures [16, 24]. Both systems theory and TM are multi-disciplinary and

acknowledge that technical analysis is insufficient to address complex problems,

and that analysing social, institutional and economic factors is imperative to

decision making. Similar to the critique the WEF-nexus receives for being too

much focused on optimisation and neglecting the social structures underlying

resources, Loorbach (2017) sees that ”From a transition perspective, sustainable

development policies and programs have focused too much on reducing unsus-
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tainability through optimisation, thereby (un-willingly) adding to the lock-in of

societal systems” [24]. First, TM allows for the analysis of incumbent stakehold-

ers and governance structures by conceptual methods such as the Multi-Level

Perspective. This is of importance in the WEF-nexus in order to successfully

address inequalities in the nexus [17] and to achieve successful cooperation and

coordination between different stakeholders [25]. Second, TM provides methods

designed to guide transitions towards a desirable future that is shared amongst

stakeholders, such as the Transition Management Cycle [16]. The realisation

that the WEF-nexus has to take into consideration the political-economic fac-

tors that often dominant stakeholders enforce, makes TM a potentially suitable

approach and one that is underrepresented in current literature on the WEF-

nexus.

Figure 1: Multi-Level Perspective [26]
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2.1. Transition management theory

The Multi-Level Perspective is a popular framework to understand the dy-

namics of socio-technical transitions (figure 1). It supposes that transitions arise

from the connections between the niche, socio-technical regime and exogenous

socio-technical landscape [27]. Niches are relatively isolated and safe spaces

where new technologies or social practices can develop and accumulate traction

and where some are eventually are able to influence the dominant socio-technical

regime. On the regional and national level, a key barrier to successful nexus

governance are the historically entrenched vertical government structures [13].

Geels (2014) define these entrenched structures as a regime: a complex hetero-

geneous system that includes both technical artefacts and human stakeholders,

is stable, resilient and capable of self-reproduction potentially leading to tech-

nological lock-ins [27]. The technical artefacts in socio-technical systems, rules,

regulations, and routines and behaviour are ’locked-in’ and prevent structural

change [23]. Lock-in is relevant for understanding and governing transitions

in the WEF-nexus [28]. Particularly the water and energy systems are influ-

enced by previous investments in infrastructure, generation capacity, rules and

behaviour. The third and final concept is the landscape. In the socio-technical

landscape global forces and paradigms develop, which in turn are able to pres-

sure the regime. Examples of landscape pressures on the WEF-nexus are rising

sea levels threatening fresh-water supplies, volatile oil prices and increasingly

extreme weather influencing food production.

The WEF-nexus adds another dimension to the three levels in transitions,

namely that the distribution of power between different systems can vary sig-

nificantly. For instance, a well-established locked-in regime in the water system

can exert far greater amounts of influence than a still emerging regime in a

developing food system. This is often the case in SIDS, where water production

and distribution organisations are predominantly public companies with large

market power and close ties to the governing bodies, whilst stakeholders in the

agriculture system have less means and are underrepresented. Differences in the

6



power of regimes and niches amongst systems has major implications and can

create suboptimal and unequal solutions [29].

Visions can create a desirable future system state for the transition process

to strive towards and find common goals between different stakeholders. Shared

basic principles for long-term sustainable development can form a basis for sus-

tainability visions [16]. A clear need for change must be present to warrant

visions. This need has been demonstrated by the rising water and food prices,

population, poverty and the degrading capacity and quality of the current elec-

tricity network in Bonaire [30]. Visions are used in transformational change, to

replace old structures by new ones [31]. Emerging visions stem from different

beliefs, values and mental frameworks typically associated with outsiders and

not with larger societal groups [32]. The WEF-nexus itself can be seen as a

new emerging vision that attempts to replace the old structures of governing

critical resource systems and can be placed in the niche developments. Not only

emerging visions in the water, energy and food systems and the stakeholders

providing agency to those visions is relevant to a transition in the WEF-nexus,

but also emerging visions regarding the WEF-nexus.

3. Methodology

To analyse the governance of the water, energy and food systems in Bonaire

and find strategies for an integrated sustainable transition, the strategic phase

of the Transition Management Cycle (TMC) (figure 2) is selected. The syn-

thesis of multiple theories and fields of study (the WEF-nexus, systems theory,

transition management) has multiple methodological implications. First, the

combination of the WEF-nexus and transition management theory has implica-

tions on the scope of the research. The water, energy and food systems are not

only connected with one another, multiple other pressures exist that influence

these systems. From an isolated systems perspective, these pressures might be
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Figure 2: Transition Management Cycle [16]

left out of the scope, or accounted for as external pressures. Yet this risks that

the political economical environment within and surrounding the WEF-nexus

remains underrepresented. Furthermore, transition management theory argues

that a narrow scope can create a lack of attention for important factors and al-

ternative perspectives [23]. Thus, a wide scope of this research aims to prevent

overlooking key factors from the political economical environment and poten-

tial transition opportunities, but adds difficulty to the research [33]. The second

implication is that a selection of methods from systems theory and transition

management theory has to be made that is able to address the nexus’ knowledge

gap and provide recommendations for Bonaire. This results in a methodolog-

ical framework that is specified towards the attributes of the WEF-nexus and

its missing a political-economy focus. Third, the extensiveness of these selected

methods is affected by the focus on three socio-technical systems instead of one

and the wide scope. The proposed added value therefore, lies in the synthesis

of multiple different methods.

8



1. Problem structuring

Step Methods

1.1 Systems analysis [34]

1.2 PESTLE analysis [35]

1.3 Stakeholder analysis [34]

1.4 Governance

1.5 Vision classification [36]

1.6 Cross-case analysis [26]

2. Envisioning desirable futures

2.1 Delineate vision space

2.2 Construct shared vision

3. Designing the transition arena

3.1 Explore transition pathways Multi-Level Perspective [27]

3.2 Recommend transition agenda Transition Management Cycle [16]

Table 1: Theoretical framework (based on the strategic phase of the TMC [16])

In the problem structuring step, a selection of systems theory methods [34]

is used to analyse the socio-technical complexities, identify relevant factors for

the Multi-Level Perspective, analyse relevant stakeholders and create insight

in the governance structures of the water, energy and food systems. A vision

classification framework [36] is used to structure published stakeholder visions

and sketch the shared vision space. A cross-case analysis is used to find similar-

ities and differences between the three systems that are relevant for integrating

governance of the three systems. The outcomes of the systems theory methods

are used to map the current cross-sector governance processes from a transition

management perspective. In the envisioning phase the shared vision space is

delineated, shared common principles for the future are identified and a desir-

able future for Bonaire is constructed from the published stakeholder visions.

In the establishment of the transition arena transition pathways are proposed
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that work towards this shared vision. Finally recommendations are presented

for the continuation of the Transition Management Cycle. Table 1 presents the

proposed theoretical framework applied in this research.

4. Case study

The high number of elements and non-linear interactions in particularly the

food system, but also in the water system, lead to complex behavioural dynam-

ics. While the energy system has less elements and feedback loops, it is never-

theless a highly technical system, resulting in external knowledge and capacity

being necessary for its development [37, 38]. Bonaire’s small scale is beneficial

for the technical operations of the energy system, but the lacking economies of

scale and high consumer prices constrain the water and food systems. Further-

more the water and food systems are strongly connected. Decisions made by

stakeholders in one system can be expected to have consequences in the other

systems and an awareness of the connections may thus help prevent unintended

effects. This is particularly relevant for the food system, which is in develop-

ment and has experienced bad governance in the past, particularly in the case

of free-roaming goats. Knowledge of the negative feedback loops and non-linear

interactions by governmental agencies and other agents, such as farmers, can

help prevent negative consequences for ecological health and water resources.

The energy and water system are governed by a connected regime of multi-

level governmental agencies such as the OLB and the Ministry of Infrastructure

and Water Management, and public and private companies such as the Water

and Electricity Company Bonaire (WEB) and Contour Global Bonaire (CGB).

Historic investments in the water and electricity production capacity and dis-

tribution infrastructure have locked the regime in place, offering an explanation

why novel technologies such as ocean thermal energy conversion and distributed

water generation have found no support. Water and electricity prices constrain

the operations of the OLB and the WEB, as this issue is high on the political

agenda in Bonaire. Developments in the governance of the water and energy
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systems are primarily concerned with tariffs and daily operations of the infras-

tructure. Security of supply is prioritised and sustainability is only a part of

the mindset of the WEB [39]. The food system is far behind the water and en-

ergy systems in terms of professionalisation, economic opportunities, knowledge

and political power The food system is strongly connected with the water and

energy systems. Stakeholders in the food system are dependent on the regime

stakeholders in the water and energy systems, such as the WEB and Bonaire

Hotel and Tourism Association (BONHATA), in achieving their goals. Multiple

barriers need to be overcome for a sustainable transition. For the OLB the

development of human capacity, increasing executive power and knowledge and

basing decision-making on data rather than intuition is necessary. Affordable

consumer prices and security of supply are critical goals to fulfill in the future

as population and tourism numbers grow, and constrain expensive investments

in infrastructure. Subsidies remain necessary for the treatment of wastewater

and the attractiveness of agriculture. Multiple laws and the regulations set out

in the Spatial Development Plan provide the OLB with a legal framework to

reduce environmentally damaging activities and better design the rural areas.

The data and knowledge that can support better design regarding ecosystem

dynamics such as groundwater flows, is not available however.

The WEB, the OLB and the RCN, whom coordinates the efforts of mul-

tiple ministries, are all central parties in the governance of the water, energy

and food systems. These parties cooperate and communicate often as a result

from Bonaire’s small scale: one quickly enters the domain of other stakeholders.

Stakeholders also cross system lines: the WEB is a regime actor in both the

energy and water system, and has an increasingly influential role in the food

system through the production of treated wastewater. The water, energy and

food systems are all facing increasingly complex governance issues as new tech-

nologies and products emerge, such as private solar PV growth, aquaculture

and algae. Furthermore stakeholders are increasingly aware of the existing and

growing connections between the water, energy and food systems. The biggest
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bottleneck found to effective nexus governance is the lack of political vision and

long-term commitment and stability. The technological solutions to problems in

the WEF-nexus are available, but transforming pilot projects from technological

niches into the mainstream with secure financing often fails. From this it can be

concluded that the regime parties are often willing to engage in sustainability

transitions, but this happens on their terms and the quality of governance is

low, particularly in long-term project development.

Figure 3: Multi-Level Perspective on Bonaire

A new technological niche around land management practices is slowly evolv-
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ing and pressuring the socio-technical regime. It is spearheaded by a small

amount of farmers and the Ministry of Agriculture, Nature and Food Quality in

their policy goals of professionalising the food system and increasing local pro-

duction. Wageningen University assists in maturing the agricultural practices

and new technologies such as algae to be economically feasible on a larger scale.

Policies regarding reforming land use and contributions to land degradation

are complicated, and besides the Spatial Development plan no plan exists that

addresses and combines water management, suitable locations for agriculture,

renewable energy and tourism development [12, 40]. Integration as a new socio-

technical regime will depend amongst others on the nature of the relationships

formed with the OLB, WEB and BONHATA (figure 3).

5. Transition Pathways

Multiple published visions were analysed for the water [10, 41, 42, 43], energy

[10, 30, 39] and food [10, 41, 42, 44, 45, 46] systems. Certain developments in

Bonaire, in particular the Blue Destination strategy, are related to the technical

and governance aspects of the water, energy and food systems. This has impli-

cations on the scope of the shared vision, as certain elements are included that

may at first not seem relevant to a sustainable transition in the water, energy

and food systems, but are to be included if important transition barriers are

to be overcome. Based on these published visions and transition barriers and

opportunities a shared vision for Bonaire can be constructed (figure 4). The

shared vision represents a future where a sustainable transition of the water,

energy and food systems is achieved. In this future Bonaire is able to effec-

tively govern the relationships between the water, energy and food systems, the

tourism industry and its environment to provide a high quality of life for its

residents.

Three pathways sketch different trajectories that strive towards the shared

vision. These are: 1. Human capacity and innovation development, 2. Ecosys-

tem management plan and 3. Sustainable tourism.
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Figure 4: A shared vision for Bonaire’s future

5.1. Human capacity and innovation development

This pathway originates from multiple policy documents, visions and inter-

views that mention increasing human capacity in a wide variety of organisations.

This pathway will focus on increasing human capacity in Bonaire in regards to

project planning and execution, innovation management and knowledge dis-

semination. Individual human capacity development programmes are brought

together under a WEF-nexus umbrella where the focus lies on collaboration on

cross-sector projects. As stated by Reinhard (2017), when the synergies and

trade-offs between the nexus systems are identified in the design and imple-

mentation of policies, plans and investments, policy coherence is increased [14].

Linking human capacity development to a public investment programme, such

as the investment fund created by the Ministry of Agriculture, Nature and Food

Quality, or a private investment fund such as the microfinancing programme run

by the NGO Qredits, can encourage learning by doing, an established practice

within transition management [14, 47]. Stimulating and facilitating innovation

management through developing human capacity can help promising technolo-
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gies such as biofuels and high-tech vegetable and fruit production break through

into the socio-technical regime. Given that the majority of stakeholders with hu-

man capacity plans are active in either the water and energy provisioning regime

and/or the Blue Destination strategy, central steering of the human capacity

development programmes risks capture by the socio-technical regime. Capture

could steer learning away from nexus governance and innovation management

towards conventional thinking and the continuation of regime practices. To con-

nect all the capacity programmes and implement a WEF-nexus perspective, an

independent process facilitator is recommended.

5.2. Ecosystem management plan

A large loss of the value of ecosystem services is expected if no actions are

taken to protect Bonaire’s environment [48]. Multiple sectoral reports advocate

better practices that limit the negative ecological and economical consequences

for the socio-ecological system [49]. There is a lack of data on ecosystem com-

ponents such as groundwater dynamics, fish stocks, habitats, biodiversity and

coastal erosion. The first step in this pathway is to gather knowledge on the

functioning and connections of the ecosystem and its resource systems. Shared

fact finding is recommended as a process to increase the acceptance and objec-

tiveness of the gathered data and to reduce the risk of multi-interpretation of

principles by stakeholders from different backgrounds [12]. Second, a participa-

tory process is developed to construct the ecosystem management plan where

sustainable ecosystem use is the main goal. Third the restoration of beneficial

infrastructure such as irrigation infrastructure, rural sceptic tanks and the re-

planting vegetation and coral is undertaken. Continuous ecosystem governance

and enforcement of rules and regulations by the OLB is necessary, as histori-

cal evidence has shown that lack of enforcement leads to harmful consequences

for ecosystem health [50]. Three laws have to be fully utilised by the OLB in

this pathway: the Fishing law BES, the Law Public Housing, Spatial Planning

and Environmental Management BES 2017 and the Law Nature Conservation

and Protection BES 2019. These laws provide the legal framework wherein the
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ecosystem management plan can be drafted, enforced and updated every five

years.

5.3. Sustainable tourism

Bonaire has a history of environmental protection which results in healthy

and high quality natural assets that attract tourists. Tourism has been a major

part of Bonaire’s economy for decades. The Blue Destination strategy is the

initiative that responds to the long existing wish to transform the tourism indus-

try, increase the value of tourism to the local population and protect Bonaire’s

natural assets. In this pathway sustainable tourism is used as an engine for

growth. More soft tourism experiences are developed that are less dependent

on the environment, require less investments in infrastructure and provide eco-

nomic opportunities to the residents of rural areas. Initiatives already exist that

combine tourism with environmental engagement, such as diving schools offer-

ing coral replanting excursions and restaurants promoting recipes containing

the invasive lionfish species. The development and promotion of these initia-

tives increases Bonaire’s image and attractiveness as a sustainable destination.

Sustainable transitions in the water, energy and food systems can benefit from

the attention and private investments sustainable tourism generates if the tran-

sition’s sustainability opportunities are beneficial to and framed within sustain-

able tourism. Nevertheless the sustainable tourism pathway risks the further

increase of resource demand from construction activities and increased tourism

numbers, also in rural areas for ”eco-hotels” and rural tourism activities. This

complicates the security of supply challenges that already limit the capacity for

long-term planning in the water and energy provisioning regime. Furthermore

the Blue Destination branding risks legitimising existing unsustainable regime

practices through greenwashing and suppressing technologies and practices in

the technological niche that can offer benefits to Bonaire. An example of this is

the recent article in the Antilliaans Dagblad, wherein a property developer of

eco-hostels in a rural area of Bonaire facing criticism for the ecological damages

resulting from the proposed plan [51].
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6. Discussion

In this research systems theory offered well-established methodologies and

tools to compare the socio-technical complexities of the water, energy and food

systems and identify transition barriers and opportunities. Transition man-

agement theory was able to address power dynamics, clusters of stakeholders

influencing system behavior and the behaviour of socio-technical systems over

time in a direction towards sustainability. Two arguments speak in favour of

using transition management theory in a WEF-nexus approach. First, it can

help in achieving a coordinated and integrated sustainability transition in the

water, energy and food systems by directing its socio-technical systems towards

sustainable development [47]. Second, the combination of systems analysis and

transition management principles such as governance, regime constellations and

rules and regulations contributed to understanding the political economy in the

WEF-nexus and related sectors in Bonaire. In this regard contributions are

made to the development of the WEF-nexus concept by explicitly accounting

for governance structures and their implications on the water, energy and food

systems. The WEF-nexus perspective is appropriate in understanding the com-

plex challenges facing SIDS and the difficulties in solving those challenges in a

sustainable manner. It is able to provide recommended pathways to integrate

the water, energy and food systems from a technical and governance perspec-

tive, instead of sectoral recommendations that neglect the negative feedback

loops and synergies between the systems. Sufficient attention must be given

to the specific political, economical and institutional barriers that are unique

to SIDS, such as lacking economies of scale, high consumer prices and lacking

human capacity.

In this research only the published visions regarding the development of

Bonaire could be used to find common shared principles and construct a shared

vision. Stakeholder interviews provided nuance to these visions, but it remained

unclear what the relative importance of certain documents is compared to oth-
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ers. This risks that alternative visions that contest the status quo are not

included in this research and that the shared vision is a confirmation of the

goals held by the socio-technical regime. It also assumes equal importance of

the visions, whereas the local influence of certain documents might be greater

than others. Recommendations for future research are to increase the participa-

tory nature of the transition management process to find alternative visions and

transition pathways to the ones in this research. Parts of the methodological

framework for participatory backcasting developed by Quist (2006) are valuable

and applicable in committing stakeholders behind a shared vision, improving the

transition pathways and engaging them in the transition management process

through participatory tools [52].

7. Conclusion

In this research systems theory and transition management theory proved

useful for an integrated analysis of the technical complexities, governance chal-

lenges and sustainability transitions of the water, energy and food systems in

Bonaire. Multiple barriers and opportunities for a sustainable transition in the

WEF-nexus in Bonaire were uncovered through the research approach. By in-

vestigating socio-technical regime structures and niche developments, relevant

barriers and opportunities were found outside the water, energy and food sys-

tems that would otherwise be omitted. A shared vision was constructed for

Bonaire based on the sectoral visions published in literature. The three rec-

ommended transition pathways are ways of contributing towards the shared

vision. Integrated human capacity and innovation development can provide

decision-makers and other stakeholders in the WEF-nexus with the knowledge,

means and network to steer and connect sustainable transitions. An ecosystem

management plan can be constructed within an existing legal framework and if

properly enforced, lay out integrated spatial development of Bonaire’s natural

resource use. Sustainable tourism can provide capital, awareness, improvements

in infrastructure and an increased demand for high-quality local produce if done
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properly. Finally, the continuation of the Transition Management Cycle with

a participatory approach can identify and engage frontrunners willing to en-

gage in the transition arena and further elaborate the transition pathways with

discussions on essential elements, resources and planning. The nature of the

WEF-nexus implicates that a large number of stakeholders from different back-

grounds are quickly involved and that stimulation of cooperation is beneficial

under all circumstances.

References

[1] UN-OHRLLS, Small Island Developing States (SIDS) Statistics, Tech.

rep., United Nations Secretariat, New York (2013).

URL http://unohrlls.org/custom-content/uploads/2013/09/

Small-Island-Developing-States-Factsheet-2013-.pdf

[2] UN-OHRLLS, Small Island Developing States in Numbers. Climate Change

Edition 2015, Tech. rep., United Nations Secretariat, New York (2015).

URL http://unohrlls.org/

[3] UNFCCC, Climate change, small island developing States, Tech. rep., Cli-

mate Change Secretariat (UNFCCC), Bonn (2005).

URL https://unfccc.int/resource/docs/publications/cc{_}sids.

pdf

[4] U.N. General Assembly, Addis Ababa Action Agenda of the Third Inter-

national Conference on Financing for Development (Addis Ababa Action

Agenda), in: A/RES/69/313, U.N. General Assembly, 2015.

URL http://www.un.org/ga/search/view{_}doc.asp?symbol=A/RES/

69/313{&}Lang=E

[5] U.N. General Assembly, The Future We Want, Tech. rep., U.N. General

Assembly (2012).

URL https://sustainabledevelopment.un.org/content/documents/

733FutureWeWant.pdf

19

http://unohrlls.org/custom-content/uploads/2013/09/Small-Island-Developing-States-Factsheet-2013-.pdf
http://unohrlls.org/custom-content/uploads/2013/09/Small-Island-Developing-States-Factsheet-2013-.pdf
http://unohrlls.org/custom-content/uploads/2013/09/Small-Island-Developing-States-Factsheet-2013-.pdf
http://unohrlls.org/
http://unohrlls.org/
http://unohrlls.org/
https://unfccc.int/resource/docs/publications/cc{_}sids.pdf
https://unfccc.int/resource/docs/publications/cc{_}sids.pdf
https://unfccc.int/resource/docs/publications/cc{_}sids.pdf
http://www.un.org/ga/search/view{_}doc.asp?symbol=A/RES/69/313{&}Lang=E
http://www.un.org/ga/search/view{_}doc.asp?symbol=A/RES/69/313{&}Lang=E
http://www.un.org/ga/search/view{_}doc.asp?symbol=A/RES/69/313{&}Lang=E
http://www.un.org/ga/search/view{_}doc.asp?symbol=A/RES/69/313{&}Lang=E
http://www.un.org/ga/search/view{_}doc.asp?symbol=A/RES/69/313{&}Lang=E
https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf
https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf
https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf


[6] Operations Policy and Country Services The World Bank, Small States:

A Roadmap for World Bank Group Engagement, Tech. rep., World Bank,

Washington DC (2016).

URL www.worldbank.org

[7] Centraal Bureau voor de Statistiek, Bevolking Caribisch Nederland in

2030 groter en grijzer (2019).

URL https://www.cbs.nl/nl-nl/nieuws/2019/31/

bevolking-caribisch-nederland-in-2030-groter-en-grijzer

[8] H. Lucas, S. Fifita, I. Talab, C. Marschel, L. F. Cabeza, Critical challenges

and capacity building needs for renewable energy deployment in Pacific

Small Island Developing States (Pacific SIDS), Renewable Energydoi:10.

1016/j.renene.2017.01.029.

[9] I. Boto, R. Biasca, Small Island Economies: Vulnerabilities and Opportu-

nities. Briefing no. 27, Tech. rep., CTA Brussels Office, Brussels (2012).

URL http://brusselsbriefings.net

[10] G. Van Werven, C. Jepma, W. Bakker, Masterplan strategische ontwikke-

ling Bonaire 2010-2025, Tech. rep., Eilandgebied Bonaire (2010).

URL www.vanwerven.com

[11] J. Spies, A. Soons, G. Thode, L. Verhey, F. Weekers, Vijf jaar verbonden:

Bonaire, Sint Eustatius, Saba en Europees Nederland, Tech. rep., The

Hague (2015).

URL https://kennisopenbaarbestuur.nl/media/210276/

Rapport-Evaluatiecommissie-Caribisch-Nederland-Vijf-jaar-verbonden.

pdf

[12] D. Slijkerman, M. van der Geest, Nexus interventions for small tropical

islands: case study Bonaire, Tech. rep., Wageningen Marine Research, Wa-

geningen (2019).

URL http://library.wur.nl/WebQuery/wurpubs/fulltext/471567

20

www.worldbank.org
www.worldbank.org
www.worldbank.org
https://www.cbs.nl/nl-nl/nieuws/2019/31/bevolking-caribisch-nederland-in-2030-groter-en-grijzer
https://www.cbs.nl/nl-nl/nieuws/2019/31/bevolking-caribisch-nederland-in-2030-groter-en-grijzer
https://www.cbs.nl/nl-nl/nieuws/2019/31/bevolking-caribisch-nederland-in-2030-groter-en-grijzer
https://www.cbs.nl/nl-nl/nieuws/2019/31/bevolking-caribisch-nederland-in-2030-groter-en-grijzer
http://dx.doi.org/10.1016/j.renene.2017.01.029
http://dx.doi.org/10.1016/j.renene.2017.01.029
http://brusselsbriefings.net
http://brusselsbriefings.net
http://brusselsbriefings.net
www.vanwerven.com
www.vanwerven.com
www.vanwerven.com
https://kennisopenbaarbestuur.nl/media/210276/Rapport-Evaluatiecommissie-Caribisch-Nederland-Vijf-jaar-verbonden.pdf
https://kennisopenbaarbestuur.nl/media/210276/Rapport-Evaluatiecommissie-Caribisch-Nederland-Vijf-jaar-verbonden.pdf
https://kennisopenbaarbestuur.nl/media/210276/Rapport-Evaluatiecommissie-Caribisch-Nederland-Vijf-jaar-verbonden.pdf
https://kennisopenbaarbestuur.nl/media/210276/Rapport-Evaluatiecommissie-Caribisch-Nederland-Vijf-jaar-verbonden.pdf
https://kennisopenbaarbestuur.nl/media/210276/Rapport-Evaluatiecommissie-Caribisch-Nederland-Vijf-jaar-verbonden.pdf
http://library.wur.nl/WebQuery/wurpubs/fulltext/471567
http://library.wur.nl/WebQuery/wurpubs/fulltext/471567
http://library.wur.nl/WebQuery/wurpubs/fulltext/471567


[13] H. Leck, D. Conway, M. Bradshaw, J. Rees, Tracing the Water-Energy-

Food Nexus: Description, Theory and Practice, Geography Compassdoi:

10.1111/gec3.12222.

[14] S. Reinhard, J. Verhagen, W. Wolters, R. Ruben, Water-food-energy nexus;

A quick scan., Tech. rep., Wageningen Economic Research, Wageningen

(2017). doi:2017-096.

URL www.wur.eu/economic-research

[15] D. Wichelns, The water-energy-food nexus: Is the increasing attention war-

ranted, from either a research or policy perspective?, Environmental Sci-

ence and Policy 69 (2017) 113–123. doi:10.1016/j.envsci.2016.12.018.

[16] D. Loorbach, Transition management for sustainable development: A

prescriptive, complexity-based governance framework, Governance 23 (1)

(2010) 161–183. doi:10.1111/j.1468-0491.2009.01471.x.

[17] J. Allouche, C. Middleton, D. Gyawali, Technical veil, hidden politics: In-

terrogating the power linkages behind the nexus, Water Alternatives 8 (1)

(2015) 610–626.

[18] M. Bazilian, I. Onyeji, P.-K. Aqrawi, B. K. Sovacool, E. Ofori, D. M.

Kammen, T. Van de Graaf, Oil, Energy Poverty and Resource Dependence

in West Africa, Journal of Energy & Natural Resources Law 31 (1) (2013)

33–53. doi:10.1080/02646811.2013.11435316.

URL http://www.tandfonline.com/doi/full/10.1080/02646811.

2013.11435316

[19] J. Pittock, K. Hussey, S. McGlennon, Australian Climate, Energy and Wa-

ter Policies: conflicts and synergies, Australian Geographer 44 (1) (2013)

3–22. doi:10.1080/00049182.2013.765345.

URL http://www.tandfonline.com/doi/abs/10.1080/00049182.2013.

765345

21

http://dx.doi.org/10.1111/gec3.12222
http://dx.doi.org/10.1111/gec3.12222
http://dx.doi.org/2017-096
www.wur.eu/economic-research
http://dx.doi.org/10.1016/j.envsci.2016.12.018
http://dx.doi.org/10.1111/j.1468-0491.2009.01471.x
http://www.tandfonline.com/doi/full/10.1080/02646811.2013.11435316
http://www.tandfonline.com/doi/full/10.1080/02646811.2013.11435316
http://dx.doi.org/10.1080/02646811.2013.11435316
http://www.tandfonline.com/doi/full/10.1080/02646811.2013.11435316
http://www.tandfonline.com/doi/full/10.1080/02646811.2013.11435316
http://www.tandfonline.com/doi/abs/10.1080/00049182.2013.765345
http://www.tandfonline.com/doi/abs/10.1080/00049182.2013.765345
http://dx.doi.org/10.1080/00049182.2013.765345
http://www.tandfonline.com/doi/abs/10.1080/00049182.2013.765345
http://www.tandfonline.com/doi/abs/10.1080/00049182.2013.765345


[20] C. Lindberg, X. Leflaive, The water-energy-food-nexus: The imperative of

policy coherence for sustainable development (2015).

[21] B. Newell, D. M. Marsh, D. Sharma, Enhancing the resilience of the Aus-

tralian National Electricity Market: Taking a systems approach in policy

development, Ecology and Society 16 (2). doi:10.5751/ES-04132-160215.

[22] J. M. Kamensky, Managing the Complicated vs. the Complex, Harvard

Business Review Fall/Winte (2011) 66–70.

[23] D. Loorbach, Transition management : new mode of governance for sus-

tainable development, International Books, 2007.

[24] D. Loorbach, N. Frantzeskaki, F. Avelino, Sustainability Transitions

Research: Transforming Science and Practice for Societal Change,

Annual Review of Environment and Resources 42 (1) (2017) 599–626.

doi:10.1146/annurev-environ-102014-021340.

URL http://www.annualreviews.org/doi/10.1146/

annurev-environ-102014-021340

[25] L. Bizikova, D. Roy, D. Swanson, H. D. Venema, M. McCandless, The

Water–Energy–Food Security Nexus: Towards a practical planning and

decision-support framework for landscape investment and risk manage-

ment, Tech. rep., International Institute for Sustainable Development, Win-

nipeg (2013).

[26] F. W. Geels, Technological transitions as evolutionary reconfiguration

processes: a multi-level perspective and a case-study, Research Policy

31 (8-9) (2002) 1257–1274. doi:10.1016/S0048-7333(02)00062-8.

URL https://www.sciencedirect.com/science/article/abs/pii/

S0048733302000628

[27] F. W. Geels, Regime Resistance against Low-Carbon Transitions: Introduc-

ing Politics and Power into the Multi-Level Perspective, Theory, Culture

22

http://dx.doi.org/10.5751/ES-04132-160215
http://www.annualreviews.org/doi/10.1146/annurev-environ-102014-021340
http://www.annualreviews.org/doi/10.1146/annurev-environ-102014-021340
http://dx.doi.org/10.1146/annurev-environ-102014-021340
http://www.annualreviews.org/doi/10.1146/annurev-environ-102014-021340
http://www.annualreviews.org/doi/10.1146/annurev-environ-102014-021340
https://www.sciencedirect.com/science/article/abs/pii/S0048733302000628
https://www.sciencedirect.com/science/article/abs/pii/S0048733302000628
http://dx.doi.org/10.1016/S0048-7333(02)00062-8
https://www.sciencedirect.com/science/article/abs/pii/S0048733302000628
https://www.sciencedirect.com/science/article/abs/pii/S0048733302000628
http://theoryculturesociety.org
http://theoryculturesociety.org


& Society 31 (5) (2014) 21–40. doi:10.1177/0263276414531627.

URL http://theoryculturesociety.org

[28] C. Laspidou, D. Kofinas, M. Papadopoulou, D. Papadimitriou, P. Ganoulis,

J. Janse, J. Pokorny, C. Teutschbein, T. Conradt, D. Ellison, E. P. Ramos,

S. Mereu, N. Hole, J. Susnik, G. Avgerinopoulos, F. Brouwer, V. Lin-

derhof, J.-F. Mercure, H. Pollitt, L. Vamvakeridou-Lyroudia, M. Blanco,

R. Oakes, M. Santori, C. Ardenne, D1.1: Scientific Inventory of the Nexus.

Sustainable Integrated Management for the NEXUS of water-land-food-

energy-climate for a resource-efficient Europe (SIM4NEXUS), Tech. rep.

(2017).

URL https://www.sim4nexus.eu/userfiles/Deliverables/D1.

1Finalsubmittedv03.pdf

[29] H. Hoff, Understanding the nexus. Background Paper for the Bonn2011

Conference: The Water, Energy and Food Security Nexus, Tech. rep.,

Stockholm Environment Institute, Stockholm (2011).

URL https://wedocs.unep.org/bitstream/handle/20.500.11822/

19068/Understanding{_}the{_}nexus{_}Background{_}paper{_}for.

pdf?sequence=1

[30] F. Schelleman, B. van Weijsten, Renewable Energy Future for the Dutch

Caribbean Islands Bonaire, St. Eustatius and Saba, Tech. rep., Ministry of

Economic Affairs of the Netherlands (2016).

[31] T. Van der Voorn, C. Pahl-Wostl, J. Quist, Combining backcasting and

adaptive management for climate adaptation in coastal regions: A method-

ology and a South African case study, Futures 44 (4) (2012) 346–364.

doi:10.1016/j.futures.2011.11.003.

URL http://dx.doi.org/10.1016/j.futures.2011.11.003

[32] T. van der Voorn, J. Quist, Analysing the role of visions, agency, and niches

in historical transitions in watershed management in the Lower Mississippi

River, Water (Switzerland) 10 (12). doi:10.3390/w10121845.

23

http://dx.doi.org/10.1177/0263276414531627
http://theoryculturesociety.org
https://www.sim4nexus.eu/userfiles/Deliverables/D1.1 Final submitted v03.pdf
https://www.sim4nexus.eu/userfiles/Deliverables/D1.1 Final submitted v03.pdf
https://www.sim4nexus.eu/userfiles/Deliverables/D1.1 Final submitted v03.pdf
https://www.sim4nexus.eu/userfiles/Deliverables/D1.1 Final submitted v03.pdf
https://www.sim4nexus.eu/userfiles/Deliverables/D1.1 Final submitted v03.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/19068/Understanding{_}the{_}nexus{_}Background{_}paper{_}for.pdf?sequence=1
https://wedocs.unep.org/bitstream/handle/20.500.11822/19068/Understanding{_}the{_}nexus{_}Background{_}paper{_}for.pdf?sequence=1
https://wedocs.unep.org/bitstream/handle/20.500.11822/19068/Understanding{_}the{_}nexus{_}Background{_}paper{_}for.pdf?sequence=1
https://wedocs.unep.org/bitstream/handle/20.500.11822/19068/Understanding{_}the{_}nexus{_}Background{_}paper{_}for.pdf?sequence=1
https://wedocs.unep.org/bitstream/handle/20.500.11822/19068/Understanding{_}the{_}nexus{_}Background{_}paper{_}for.pdf?sequence=1
http://dx.doi.org/10.1016/j.futures.2011.11.003
http://dx.doi.org/10.1016/j.futures.2011.11.003
http://dx.doi.org/10.1016/j.futures.2011.11.003
http://dx.doi.org/10.1016/j.futures.2011.11.003
http://dx.doi.org/10.1016/j.futures.2011.11.003
http://dx.doi.org/10.3390/w10121845


[33] C. Hoolohan, C. McLachlan, A. Larkin, ‘Aha’ moments in the water-

energy-food nexus: A new morphological scenario method to accelerate

sustainable transformation, Technological Forecasting and Social Change

148 (2019) 119712. doi:10.1016/J.TECHFORE.2019.119712.

URL https://www.sciencedirect.com/science/article/pii/

S0040162519303427

[34] B. Enserink, L. Hermans, J. Kwakkel, W. Thissen, J. Koppenjan, P. Bots,

Policy Analysis of Multi-Actor Systems, LEMMA, The Hague, 2010.

[35] N. Rastogi, M. K. Trivedi, PESTLE Technique - A tool to identify external

risks in construction projects, International Research Journal of Engineer-

ing and Technology.

URL www.irjet.net

[36] E. Leising, J. Quist, N. Bocken, Circular Economy in the building sector:

Three cases and a collaboration tool, Journal of Cleaner Production 176

(2018) 976–989. doi:10.1016/j.jclepro.2017.12.010.

URL https://doi.org/10.1016/j.jclepro.2017.12.010

[37] IRENA, SIDS Lighthouses quickscan: Interim report, Tech. rep., Interna-

tional Renewable Energy Agency, Abu Dhabi (2017).

URL www.irena.org

[38] E. Wiebes, Antwoord op vragen van de leden Jetten en Diertens over het

rapport ‘Duurzame en betaalbare energie in Caribisch Nederland’ (2018).

URL https://zoek.officielebekendmakingen.nl/

ah-tk-20172018-2411.html

[39] Ministry of Economic Affairs and Climate, Duurzame en betaalbare energie

in Caribisch Nederland, Tech. rep. (2018).

[40] Global Water Partnership, Integrated water resources management in the

Caribbean: The challenges facing Small Island Developing States, 2014.

URL www.gwp.org

24

https://www.sciencedirect.com/science/article/pii/S0040162519303427
https://www.sciencedirect.com/science/article/pii/S0040162519303427
https://www.sciencedirect.com/science/article/pii/S0040162519303427
http://dx.doi.org/10.1016/J.TECHFORE.2019.119712
https://www.sciencedirect.com/science/article/pii/S0040162519303427
https://www.sciencedirect.com/science/article/pii/S0040162519303427
www.irjet.net
www.irjet.net
www.irjet.net
https://doi.org/10.1016/j.jclepro.2017.12.010
https://doi.org/10.1016/j.jclepro.2017.12.010
http://dx.doi.org/10.1016/j.jclepro.2017.12.010
https://doi.org/10.1016/j.jclepro.2017.12.010
www.irena.org
www.irena.org
https://zoek.officielebekendmakingen.nl/ah-tk-20172018-2411.html
https://zoek.officielebekendmakingen.nl/ah-tk-20172018-2411.html
https://zoek.officielebekendmakingen.nl/ah-tk-20172018-2411.html
https://zoek.officielebekendmakingen.nl/ah-tk-20172018-2411.html
www.gwp.org
www.gwp.org
www.gwp.org


[41] Openbaar Lichaam Bonaire, Bestuursakkoord Bonaire 2018-2022, Tech.

rep. (2018).

[42] Openbaar Lichaam Bonaire, Beleidsvisie 2014-2029 Landbouw, Veeteelt en

Visserij Bonaire, Tech. rep. (2014).

URL https://www.bearingpointcaribbean.com/files/Uploads/2014/

10/Beleidsvisie-landbouw-veeteelt-en-visserij-Bonaire.pdf

[43] R. Croes, M. A. Rivera, K. Semrad, V. Shapoval, M. van Niekerk,

2017-2027 Tourism: Synergizing people and nature for a better tomorrow,

Tech. rep., University of Central Florida, Orlando (2017).

URL http://octa-innovation.eu/wp-content/uploads/2018/01/

strategic-tourism-plan.pdf

[44] Openbaar Lichaam Bonaire, Plattelands ontwikkelingsplan Bonaire, Tech.

rep., Dienst Landelijk Gebied (2014).

[45] M.-J. Bogaardt, R. De Jong, M. Van Der Heide, Voedselzekerheid op

Bonaire, St. Eustatius en Saba Aangrijpingspunten voor de beleidsinzet

van het ministerie van Economische Zaken, Tech. rep., LEI Wageningen

UR (University and Research centre), Wageningen (2015).

URL https://library.wur.nl/WebQuery/wurpubs/fulltext/360979

[46] M. de Graaf, E. Houtepen, E. Tichelaar, D. C. M. Miller, T. Brunel,

L. A. J. Nagelkerke, Status and trends reef fish and coastal fisheries

Bonaire (Caribbean Netherlands): Report card 2014-2015, Tech. rep.

(2016).

URL http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/

2016deGraafetalC087.16ReportStatusFishandFisheryBonaire.pdf

[47] J. Halbe, C. Pahl-Wostl, A Methodological Framework to Initiate and

Design Transition Governance Processes, Sustainability 11 (3). doi:

10.3390/su11030844.

URL http://www.mdpi.com/2071-1050/11/3/844

25

https://www.bearingpointcaribbean.com/files/Uploads/2014/10/Beleidsvisie-landbouw-veeteelt-en-visserij-Bonaire.pdf
https://www.bearingpointcaribbean.com/files/Uploads/2014/10/Beleidsvisie-landbouw-veeteelt-en-visserij-Bonaire.pdf
https://www.bearingpointcaribbean.com/files/Uploads/2014/10/Beleidsvisie-landbouw-veeteelt-en-visserij-Bonaire.pdf
https://www.bearingpointcaribbean.com/files/Uploads/2014/10/Beleidsvisie-landbouw-veeteelt-en-visserij-Bonaire.pdf
http://octa-innovation.eu/wp-content/uploads/2018/01/strategic-tourism-plan.pdf
http://octa-innovation.eu/wp-content/uploads/2018/01/strategic-tourism-plan.pdf
http://octa-innovation.eu/wp-content/uploads/2018/01/strategic-tourism-plan.pdf
https://library.wur.nl/WebQuery/wurpubs/fulltext/360979
https://library.wur.nl/WebQuery/wurpubs/fulltext/360979
https://library.wur.nl/WebQuery/wurpubs/fulltext/360979
https://library.wur.nl/WebQuery/wurpubs/fulltext/360979
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/2016 de Graaf et al C087.16 Report Status Fish and Fishery Bonaire.pdf
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/2016 de Graaf et al C087.16 Report Status Fish and Fishery Bonaire.pdf
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/2016 de Graaf et al C087.16 Report Status Fish and Fishery Bonaire.pdf
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/2016 de Graaf et al C087.16 Report Status Fish and Fishery Bonaire.pdf
http://www.mdpi.com/2071-1050/11/3/844
http://www.mdpi.com/2071-1050/11/3/844
http://dx.doi.org/10.3390/su11030844
http://dx.doi.org/10.3390/su11030844
http://www.mdpi.com/2071-1050/11/3/844


[48] J. A. C. Van Der Lely, P. Van Beukering, L. Muresan, D. Z. Cortes,

E. Wolfs, S. Schep, L. Brander, M. H. Haanstra, The total economic value

of nature on Bonaire, Tech. rep., IVM Institute for Environmental Studies

(2013).

URL https://www.dcbd.nl/sites/www.dcbd.nl/files/documents/

Total-Economic-Value-of-Nature-of-Bonaire.pdf

[49] L. Becking, T. van Bussel, M. S. Engel, M. J. Christianen, A. O. Debrot,

Populatieschatting geiten op Bonaire, Tech. rep., IMARES Wageningen

UR, Wageningen (2015).

[50] A. O. Debrot, R. Henkens, P. Verweij, Staat van de natuur van Caribisch

Nederland 2017: Een eerste beoordeling van de staat (van instand-

houding), bedreigingen en managementimplicaties van habitats en

soorten in Caribisch Nederland, Tech. rep., Wageningen Marine Research

Wageningen UR (University & Research centre), Wageningen (2018).

doi:MarineResearchrapportC086/17.

URL https://www.wur.nl/upload{_}mm/7/a/a/

cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf

[51] Antilliaans Dagblad, Plantage Bolivia op Bonaire ernstig bedreigd (2019).

URL https://antilliaansdagblad.com/bonaire/

20343-plantage-bolivia-op-bonaire-ernstig-bedreigd?fbclid=

IwAR1aPc6HDyEzfnG1bvhsW9{_}AG20PKV3vn23oiSpS7IW4rOzMVJkqnpAFl{_}c

[52] J. Quist, P. Vergragt, Past and future of backcasting: The shift to stake-

holder participation and a proposal for a methodological framework, Fu-

tures 38 (9) (2006) 1027–1045. doi:10.1016/j.futures.2006.02.010.

26

https://www.dcbd.nl/sites/www.dcbd.nl/files/documents/Total-Economic-Value-of-Nature-of-Bonaire.pdf
https://www.dcbd.nl/sites/www.dcbd.nl/files/documents/Total-Economic-Value-of-Nature-of-Bonaire.pdf
https://www.dcbd.nl/sites/www.dcbd.nl/files/documents/Total-Economic-Value-of-Nature-of-Bonaire.pdf
https://www.dcbd.nl/sites/www.dcbd.nl/files/documents/Total-Economic-Value-of-Nature-of-Bonaire.pdf
https://www.wur.nl/upload{_}mm/7/a/a/cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf
https://www.wur.nl/upload{_}mm/7/a/a/cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf
https://www.wur.nl/upload{_}mm/7/a/a/cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf
https://www.wur.nl/upload{_}mm/7/a/a/cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf
http://dx.doi.org/Marine Research rapport C086/17
https://www.wur.nl/upload{_}mm/7/a/a/cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf
https://www.wur.nl/upload{_}mm/7/a/a/cdef65da-bd4d-4f6c-b5ea-90aa89646cf5{_}rapport426340.pdf
https://antilliaansdagblad.com/bonaire/20343-plantage-bolivia-op-bonaire-ernstig-bedreigd?fbclid=IwAR1aPc6HDyEzfnG1bvhsW9{_}AG20PKV3vn23oiSpS7IW4rOzMVJkqnpAFl{_}c
https://antilliaansdagblad.com/bonaire/20343-plantage-bolivia-op-bonaire-ernstig-bedreigd?fbclid=IwAR1aPc6HDyEzfnG1bvhsW9{_}AG20PKV3vn23oiSpS7IW4rOzMVJkqnpAFl{_}c
https://antilliaansdagblad.com/bonaire/20343-plantage-bolivia-op-bonaire-ernstig-bedreigd?fbclid=IwAR1aPc6HDyEzfnG1bvhsW9{_}AG20PKV3vn23oiSpS7IW4rOzMVJkqnpAFl{_}c
https://antilliaansdagblad.com/bonaire/20343-plantage-bolivia-op-bonaire-ernstig-bedreigd?fbclid=IwAR1aPc6HDyEzfnG1bvhsW9{_}AG20PKV3vn23oiSpS7IW4rOzMVJkqnpAFl{_}c
http://dx.doi.org/10.1016/j.futures.2006.02.010

	Introduction
	The water-energy-food nexus
	Transition management theory

	Methodology
	Case study
	Transition Pathways
	Human capacity and innovation development
	Ecosystem management plan
	Sustainable tourism

	Discussion
	Conclusion

