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A B S T R A C T

To secure the sustainable use of nature, governments track nature’s health and develop regulations and policies.
Although there is a seeming abundance in observation-recordings, decision- and policy-makers are constrained
by the lack of data and indicators, mostly as a result of barriers preventing existing data from being found,
accessed, made suitable for (automated) processing and reused, but also due to missing visualisations targeted at
answering questions asked by policy makers. This paper explores the process and principles for developing a
biodiversity web-platform that informs policy and management on the state and trends of nature, based on
experiences with the Dutch Caribbean Biodiversity Database (DCBD). The DCBD supports the assessment of the
state of nature and guarantees long-term data availability in an environment that experiences a high turnover in
project funds and personnel. Three principles made DCBD’s uptake and growth possible: The platform is funded,
promoted and used by national and regional policy makers, it simplifies tasks of local management and rap-
porteurs, and it is continuously being adapted to changing needs and insights. Stronger dissemination of DCBD’s
narratives in social arenas (e.g. newspapers, social media) may make Caribbean nature and biodiversity more
politically and societally relevant.

1. INTRODUCTION

There is an increasing awareness that biological diversity is a global
asset of great value for current and future generations. At the same time
biodiversity is under pressure by expanding human activities. To secure
the sustainable use of nature, governments develop regulations and
policies, and monitor nature to track the state and trends of its health.
The state and trends also provide the evidence base to evaluate the
effectiveness of those policies (Miedziński, 2018), to discover en-
vironmental implications of the use of nature (Linton and Warner,
2003; Dahl, 1981), and to counter negative effects by developing ef-
fective strategies and action plans (Asongu et al., 2018, Addison et al.,
2015; Mascia et al., 2014). Tracking the state and trends of nature is
therefore also acknowledged in global monitoring and reporting

policies, such as the Sustainable Development Goals (SDGs) and the
Aichi Targets of the Convention on Biological Diversity (CBD)2 .

The clearing-house mechanism of the CBD promotes the use of web-
platforms3 to inform and enable the transparent sharing of information
with governments and all other stakeholders, including private and
voluntary sectors, science and the public at large (UNEP, 1995; Blurton,
2002; Chemutai, 2009). A great number of biodiversity web-platforms
exist, including community interfacing platforms aspiring to bring the
science and policy-making communities closer together (e.g. Kovács
and Pataki, 2016), syntheses of scientific knowledge (e.g. Pérez-Soba
et al., 2018), research infrastructures for open-data (e.g. GBIF4 ; OBIS5 ;
Beck et al., 2014), GIS-data repositories (e.g. Siles et al., 2018) and
citizen-science data collections (e.g. Sullivan et al., 2014).

Biodiversity information is based on data that is gathered by a

https://doi.org/10.1016/j.envsci.2019.06.003
Received 13 December 2018; Received in revised form 6 June 2019; Accepted 8 June 2019

⁎ Corresponding author.
E-mail address: peter.verweij@wur.nl (P. Verweij).

1 Current position: Nature2, Kralendijk, Bonaire, Caribbean Netherlands.
2 https://www.cbd.int/sp/targets/, retrieved at August 26, 2018
3 https://www.cbd.int/chm/network/, retrieved at August 26, 2018
4 https://www.gbif.org/, retrieved at September 13, 2018
5 https://obis.org/, retrieved at January 21, 2019

Environmental Science and Policy 100 (2019) 13–20

1462-9011/ © 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/BY/4.0/).

T

http://www.sciencedirect.com/science/journal/14629011
https://www.elsevier.com/locate/envsci
https://doi.org/10.1016/j.envsci.2019.06.003
https://doi.org/10.1016/j.envsci.2019.06.003
mailto:peter.verweij@wur.nl
https://www.cbd.int/sp/targets/
https://www.cbd.int/chm/network/
https://www.gbif.org/
https://obis.org/
https://doi.org/10.1016/j.envsci.2019.06.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.envsci.2019.06.003&domain=pdf


variety of people. Professionals and nature enthusiasts observe and
record nature, either by the use of protocols in field studies, remote
sensing and monitoring schemes, or via opportunistic sightings
(Proença et al., 2017). Despite this seeming abundance in data avail-
ability, decision- and policy-makers are constrained by the lack of tar-
geted data and indicators (Geijzendorffer et al., 2016), mostly as a re-
sult of barriers preventing existing data from being found, accessed, fit
for (automated) processing and reusable (Wetzel et al., 2015, Wilkinson
et al., 2016). Existing data cannot be found when it (or the data’s meta-
data) is not uploaded to a well-known public data-platform. Existing
data are also often not accessible, e.g. because of legal restrictions, or
sharing reluctance due to scientific publication possibilities. Finally,
processing may be time-consuming or impossible if data descriptions
(i.e. meta-data) necessary for data interpretation are missing, or if the
data are captured in a handwritten scanned document. Stronger colla-
borations between policy makers and observers are needed to ensure
that observation efforts generate data that can be found, accessed and
made suitable for processing and presented in such a way that it an-
swers questions asked by policy makers (Addison, 2015).

In order to develop a sustainable data platform it needs to be em-
braced by its users, both the data providers and data consumers. Many
development methods exist (Curcio et al., 2019; Iden and Bygstad,
2018; Huijgens et al., 2017; Verweij et al., 2010) of which two stand out
for their iterative, human-centred and action-oriented characteristics:
User-Centred Design (Abras et al., 2004), and Participatory Design
(Sanders, 2013) or Co-Design (Blomkamp, 2018). In User-Centred De-
sign, end users influence how ICT experts and designers develop a
system, whereas in co-design, users collaborate in exploring, devel-
oping and testing solutions to shared challenges. Co-design is a form of
co-creation in which the initiative lies with a public organisation
(Voorberg et al., 2015; Ramaswamy and Ozcan, 2018) and is con-
sidered to be useful for solving complex issues and realizing changes.
How can the co-design process and principles be used to develop a
sustainable data-platform that answers policy questions and impacts
local nature policy and management? In this paper we describe our
experiences with the development of the web-platform for Dutch Car-
ibbean nature and biodiversity.

2. A PLATFORM FOR NATURE IN THE DUTCH CARIBBEAN

Caribbean terrestrial and marine ecosystems are facing major
threats and are undergoing considerable change due to over-
exploitation, fragmentation, pollution, invasive species and climate
change (Linton and Warner, 2003; Jackson et al., 2012; Debrot et al.,
2018). The Dutch Caribbean economy depends heavily on incoming
tourists and tourism in turn depends mostly on the natural capital of the
islands, which underpins the importance of a healthy natural environ-
ment (ministry of Economic Affairs, 2013). For example, for the island
of Bonaire – one of the Dutch Caribbean islands - the direct tourism
expenditure is estimated at around 160 million US dollars, while 415
million US dollars was the Gross Domestic Product in 2015 (Statistics
Netherlands, 2017).

The Kingdom of the Netherlands has ratified international and re-
gional biodiversity treaties and conventions and made national legis-
lation for the protection of nature and biodiversity in the Dutch
Caribbean. These bring about reporting obligations that ask for mon-
itoring and assessment of nature and biodiversity and in case of decline,
taking counteractive policy and management measures and tracking its
effectiveness. International and regional conventions are: the
Convention on Biological Diversity (CBD), the Cartagena Convention
including the SPAW-protocol (Specially Protected Areas and Wildlife in
the wider Caribbean region), Convention on the Conservation of
Migratory Species of wild animals (CMS), Memorandum of
Understanding on sharks, Inter-American Convention for the protection
and conservation of sea-turtles (IAC), International Plant Protection
Convention (FAO IPPC) and Convention on wetlands (RAMSAR). A

European initiative is target 6 ‘step-up action to tackle the global biodi-
versity crises’ of the European Biodiversity strategy (European
Commission, 2011). National strategies and action plans include the
Nature Policy Plan for the Caribbean Netherlands 2013-2017 (Ministry
of Economic affairs, 2013). The CBD and the national Nature Policy
Plan require the implementation of a national biodiversity web-plat-
form (‘clearinghouse mechanism’ 6) to provide effective information
services to facilitate the implementation of the national biodiversity
strategies and action.

The Dutch ministry of Agriculture, Nature and Food Quality has
initiated and funded the development of the Dutch Caribbean
Biodiversity Database (DCBD) as a nature and biodiversity web-plat-
form for the Dutch Caribbean since 2010. The DCBD is publicly avail-
able at: www.dcbd.nl (see Fig. 1). It is a central knowledge store for
policy making to assist nature management and spatial planning and for
science to exchange research information. It guarantees long-term data
availability in an environment that experiences a high turnover in
project funds and personnel. The DCBD allows the user to assess the
status of ecosystems, species and threats and pressures, to explore
spatial data on biophysical, socio-economic, ecological and topo-
graphical properties, to navigate a listing of biodiversity and ecosystem-
based information portals and to search in a library for reports, journal
articles, documents and raw data.

3. CO-DESIGN OF THE DUTCH CARIBBEAN BIODIVERSITY
DATABASE

3.1. Development process

In 2011, the development of the DCBD started with a one-day
scoping workshop with representatives of about 20 local nature NGO’s
(park managers and conservationists) and island governments from six
islands, scientists and representatives of the Dutch ministry of
Economic Affairs, at Bonaire. The 25 invitees were selected by the
ministry and the Dutch Caribbean Nature Alliance (DCNA), a regional
network of protected areas and conservation organisations spanning the
Dutch Caribbean islands of Aruba, Bonaire, Curaçao, Saba, St. Eustatius
and St. Maarten. Prior to the workshop, we studied existing nature
observation web-portals for inspiration, including seaturtle.org, Dutch
Caribbean Biodiversity Explorer7, eBird.org, Reef.org, SynBioSys8, ob-
servado.org and FloraVanNederland.nl. We also collected in-house
available GIS data (soil, geomorphology and vegetation), an excerpt of
the sea turtle monitoring data and set up a draft species taxonomy.
Based on this we developed a prototype for the DCBD to elicit targeted
feedback. This prototype included the aspects that we presumed to be
elementary: i) maps, ii) encyclopaedic functionality, iii) observation
functionalities (data entry and summary charts) and iv) document
sharing (uploading and downloading reports and scientific articles).
During the workshop we presented the prototype and asked individual
participants for feedback on these four specific aspects. Next, we in-
ventoried additional desired functionalities of the participants and set
priorities.

To ensure that the web-platform remains updated in content and
connected to user demand, the development process is viewed as on-
going and is organized in iterations that allow the web-platform and the
process to adjust to new scientific or managerial insights, reporting
obligations, or changing user groups (Sébastien et al., 2014). To
maintain the web-platform, the ministry grants a budget to the DCBD
development on a yearly basis. To guarantee continuity an informal
advisory board provides strategic advice. The advisory board is made
up of the donor and the DCNA (Fig. 2). The Dutch national government

6 https://www.cbd.int/chm/, retrieved at October 10, 2018
7 http://biodivexplorer.dcbd.nl/explorer/home
8 https://www.synbiosys.alterra.nl/

P. Verweij, et al. Environmental Science and Policy 100 (2019) 13–20

14

http://www.dcbd.nl
https://www.cbd.int/chm/
http://biodivexplorer.dcbd.nl/explorer/home
https://www.synbiosys.alterra.nl/


and the DCNA are actively involved in the policy process and agenda
setting and maintain the DCBD by funding staff and experts to maintain
the DCDB. Maintenance activities include scanning research activities,
uploading data and reports, maintaining professional and social net-
works and encouraging their network to share their data and reports on
the DCBD.

Most monitoring efforts take place on seasonal basis, e.g. turtle or
bird nesting. Bilateral meetings between the DCBD maintainers and the
various NGO data collectors provide updated information and data,
help to clarify the data structure and share interpretation of the data.
These also provide opportunity to learn about their new monitoring and
management activities and noteworthy events, such as storms or sea-
weed invasion. The NGOs responsible for data collection are asked how

they use the DCBD (e.g. archiving, communication, learn from others,
support in statistical analysis tasks) and if there are refinements to
better suit their evolving needs. These user wishes and the updated
information and data provide input for the planning of each annual
DCBD development iteration. Each iteration starts with the feedback
and ideas from the users and advisory board (‘ideation’), followed by the
‘design’ and subsequent ‘development’ of technical functionalities and
graphics. Finally, the new developments are ‘tested’ through reviews by
users, before they are ‘published’.

During the bilateral meeting week, explicit attempts are made to
expand the stakeholder network and community of practice, by enga-
ging additional/new organisations recommended by the NGOs and
local government partners, e.g. dive schools started to record their

Fig. 1. screen compilation of the Dutch Caribbean Biodiversity Database (DCBD) homepage showing the four key services: monitoring, maps, resources and portals
(www.dcbd.nl).

Fig. 2. Schematic overview of collaboration with users and advisory board in the development process. The adjustment cycles for the Dutch Caribbean Biodiversity
Database occur annually through bilateral meetings with users and database maintainers.
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sightings and National Statistics Netherlands recently added DCBD’s
biodiversity indicators to their annual reporting.

3.2. Sketching and storytelling during indicator development

Indicators signal changes in ecosystem health, biodiversity and
pressures, and are elementary for taking evidence based policy and
management measures (Laihonen et al., 2004). Indicator visualisations
and graphics are a powerful means to communicate the status and
trends (McInerny et al., 2014). Indicators, therefore, play a central role
in the DCBD. Indicators are derived from field observations and remote
sensing data. The indicators are defined based on managerial and policy
requirements, context and agendas (Fig. 3). Indicators are jointly de-
signed with data collectors (e.g. park managers, conservationists, local
government) who provide their collected raw data (tabular, GIS, pho-
tographs, videos) and tacit knowledge on noteworthy events impacting
the state of nature, e.g. severe storms, seaweed invasion, poaching,
coastal development. Additionally, reporting staff clarify their need for
indicators for specific species, species-groups, ecosystems and threats,
or pressures that are relevant for reporting obligations.

The process to jointly design the indicators is initiated through
iterative dialogue with the data-collectors. This serves to brainstorm
and sketch several indicator graphs on paper based on the ideas gen-
erated by participant’s narratives and data. Dialogues are organized per
island per species, species group, ecosystem, pressure or threat. The
indicator graphs are then debated in plenary to check whether the
trends match expert and are management- and policy-relevant. This
provides the basis for the final design stage, where the DCBD main-
tainers retreat for several hours to convert the paper sketches into real
indicator graphs derived from collected raw data, which are then
shared with the data collectors for feedback. If necessary, these are
refined through one or several iterations of sketching and development,
e.g. in case that the data does not support the narrative, or if the graph
is not visually compelling. To ensure robustness in the quantitative
analyses, Statistics Netherlands - an independent administration - pro-
vide input into this analysis and reviews the statistical methods used.

3.3. Approach to evaluate and increase the impact of the DCBD

The evaluation of the impact of the DCBD is based on four main
sources of information. First, there is an explicit agenda item in every

iterative work session in which feedback on DCBD’s technical func-
tionalities and the process of cooperation is elicited from individual
users. Second, the diversity of returning user groups is monitored,
which include those users brought in contact with the DCDB via ex-
isting users, those actively sought out through the DCDB process, or
those that find the DCBD by themselves. Third, visit statistics of the
DCDB website are monitored and fourth, the website statistics and
visitor posts are assessed to understand the most common data and
information requests and the most utilised parts of the DCBD and by
whom.

The Dutch Caribbean Nature Alliance, as part of the advisory board,
publishes ‘BioNews’ a free monthly digital newsletter featuring recent
nature related news about the Dutch Caribbean as well as overviews of
recent publications, current research and monitoring programmes and
upcoming events. News in BioNews contains hyperlink references that
lead the reader to the specified resources on the DCBD, increasing the
visibility of the DCBD. Articles on the DCBD are published in BioNews
on irregular basis.

4. RESULTS

4.1. Platform evolution

During the scoping workshop the following priorities were set,
based on feedback on the prototype (Fig. 4 A): 1) upload observation
data in a well-structured and pre-defined data-entry-form, and down-
load for a restricted set of users, 2) share and search documents, 3)
display of GIS maps as a background for observation data (observations
only visible for restricted set of users), 4) display encyclopaedic in-
formation that cannot be found on general purpose websites like wi-
kipedia (with possible links to specific web-portals, e.g. reefbase.org,
fishbase.org and CARMABI’s9 species register with taxonomic and trait
information ‘Dutch Caribbean Biodiversity Explorer’10) and 5) include a
professional and high quality design.

Implementation of the first online operational system was based on
these priorities and readily available information from the DCNA (Fig. 4
B). Digital reports and GIS maps were immediately available for pub-
lishing, but the sharing conditions for observation and monitoring data

Fig. 3. Indicator development is based on managerial and policy requirements, context and agendas and by monitoring activities on ecosystems, species and threats.

9 http://www.carmabi.org/
10 http://biodivexplorer.dcbd.nl/explorer/
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had to first be clarified. All data collectors wanted a safe central data-
base repository for their monitoring data as provided by the DCBD, to
alleviate their challenges of severe staff turnover. These data collecting
organisations viewed the DCBD as important to secure continuity in the
structure and storage of their raw data. Some data collectors wanted to
make their raw data publicly available, others only wanted to share
derived indicators. Both options were made available through the
DCBD, depending on the data collector’s needs. Multiple devices were
suggested for uploading field observations (mobile phone, smart phone,
tablet, laptop, or desktop), but the data collectors preferred standard
paper forms and water-proof notepads for underwater recordings. Field
recordings were then manually entered via web-forms on the DCBD
when back in the office, which were tailor-made for each monitoring
program and organisation. During data-entry the format of the data was
checked automatically to guarantee data consistency and enable auto-
matic indicator graph generation. These indicator graphs were updated
every time new data was entered. On specific request of the advisory
board, items of special interest were put in the spotlight on the
homepage. A graphical designer was added to the development team to
secure a consistent, professional and attractive look-and-feel.

After a year however, it turned out that, although willing, data
collectors hardly used the data entry facilities from the DCBD. The main
challenges identified for inhibiting their use of the DCBD were: i) an
unstable internet connection, ii) a deviation from their current data-
entry practices, iii) the feeling of loss of control over their own data
made them reluctant to use the web facility and iv) the limited possi-
bilities of interactive analysis methods.

These challenges were addressed through reverting to custom-made
data entry spreadsheets instead of online web-entry forms (Fig. 4 C).
The spreadsheets were given automated consistency checks for data
quality. For instance, a field that should express ‘distance’ only accepts
numerical values within a pre-defined range based on the monitoring
protocol and the data collectors’ expert knowledge. So ‘far away’ could
not be entered. A field that should contain a species name is to be filled
via a pre-defined drop-down list to prevent typing errors which would
hamper automatic analysis. Each tailor-made spreadsheet is maintained
at the data-collectors’ premises which ensures that familiar analysis
tools and methods can be applied independently. At regular intervals

the completed spreadsheets are sent over for storage at the DCBD.

4.2. Indicators and narratives

Indicators are created based on data availability and demand.
Currently the indicators are grouped into 20 categories, comprising
three on ecosystems (coral reefs, seagrasses, ecosystem size), five on
pressures (invasive lion fish, corallita and goats, fisheries and tourism)
and 12 on species (Queen conch, Caribbean flamingo, Antillean iguana,
Red-billed tropicbird, sea turtles, sharks, rays, Yellow-shouldered
parrot, coastal and wetland birds, invertebrates, terrestrial birds and
terns). Where available, each category contains indicator graphs per
island (e.g. sea turtles for Bonaire, St.Eustatius, Saba and St.Maarten).
Multiple indicator graphs may be available per island. For example, for
sea turtles on Bonaire there are indicator graphs available for nesting
and for in-water sightings. The nesting graphs indicate the status of the
reproduction, while the in-water sightings are indicative for the health
of the foraging grounds.

Where many years of recordings exist, indicator graphs show gen-
eral trends (Fig. 5 A). These trends are accompanied by a statistical
interpretation conducted in cooperation with experts from Statistics
Netherlands. When few repeated recordings are available, bar charts
per observation period may visually indicate a trend (Fig. 5 B). Where a
standard analysis and visualisation method exists (e.g. Atlantic and Gulf
Rapid Reef Assessment11) that method is preferentially used (Fig. 5 C).
Finally, an indicator graph may be accompanied by a detailed indicator
to facilitate localized management (see respectively Fig. 5 A and
Fig. 5D).

The aim is that each indicator is accompanied by a short narrative
with particular attention given to indicators showing sudden changes in
trends. In addition, explanations for these trends are shown on the in-
dicator graph. For instance, in the salt lake Gotomeer a contamination
by fire retardants as a result of a fire at the nearby oil depot, decimated
the number of flamingos and this event is recorded on the indicator
graph for flamingos (Fig. 5 D).

Fig. 4. Milestones in the evolution of DCBD through time.

11 www.agrra.org
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4.3. Impact of the DCBD and its indicators

Interactive maps and resources are the most visited elements of the
DCBD. Commonly search requests for reports and maps on the Dutch
Caribbean via web-engines result in top-listed hits for the DCBD.

National government (Dutch ministries of Agriculture, Nature and
Food Quality and Infrastructure and Water Management, Statistics
Netherlands) use the DCBD for their reporting obligations based on the
(inter)national treaties. These ministries regularly use the status and
trend indicators as published on the DCBD to facilitate these reporting
obligations (ministry of Economic Affairs, 2014; Verweij et al., 2015).
For example, Statistics Netherlands publishes trends in turtle nests and
flamingo abundance (Statistics Netherlands, 2016; Statistics
Netherlands, 2017). Debrot et al. (2018) showed living coral cover
trends, parrot abundance and the expansion of invasive plants for the
national report on the state of nature.

Local authorities and management bodies in the Dutch Caribbean use
the DCBD to inform responsibilities for spatial planning and carry out
interventions for managing nature and the living environment. The
DCBD provides evidence in the form of data and knowledge that un-
derpins decisions on granting of permits, e.g. the annual reports of Sea
Turtle Conservation Bonaire (STCB) use the DCBD’s indicators on sea
turtle nests and in-water sea turtle abundance to inform their decisions
on (Willis et al., 2016; Schut et al., 2017). The indicators are developed
in cooperation with STCB and are based on their data. Piontek (2015,
2016) as presented to the Island Government of St. Eustatius, includes
several of the DCBD’s indicator graphs. For the St. Eustatius’ annual sea
turtle conservation program report STENAPA uses the DCBD’s in-
dicators on sea turtle nests and in-water sea turtle abundance (Berkel,
2014). St. Maarten Nature Foundation uses the DCBD’s indicator graphs
on shark and ray sightings, sea turtle nests and brown pelican abun-
dance for outreach and educational purposes12 .

Businesses such as dive schools, provide their observation data that
they record during daily dives as advertisement material to attract fu-
ture customers. That data is handed over to the DCBD to generate in-
dicator graphs. The graphs form outreach and marketing material for

these businesses. For researchers, the DCBD offers data and information
that is easily found and accessed. The raw data underlying the in-
dicators and maps serve as an inspiration and basis for further research.

5. DISCUSSION

5.1. Principles for designing a policy relevant data platform

As demonstrated above DCBD has broadened its initial scope from
data rescue (Diviacco et al., 2015; Hawkins et al., 2013; Costello, 2009)
to a platform with indicators and narratives relevant for decision
making. Reflecting on our experiences in co-designing this platform
with data collectors, and a range of end users in government, business
and research, we have distilled three principles that were critical in
DCBD’s uptake, growth and use.

First, the DCBD is actively supported by national and regional policy
makers and embedded in a mandated local institution. The Dutch
ministry organised initial meetings with park managers and non-gov-
ernmental conservation organisations and continuous to give political
credibility, legitimacy and visibility to DCBD, and continued to organise
periodic meetings while using their network to expand DCBD’s scope.
The ministry also supports the maintenance of the DCBD by locally
subcontracting staff that scan for and upload relevant resources.
Research projects funded by the Dutch ministry are contractually ob-
liged to provide their data and results to DCBD. Since the policy makers
use DCBD themselves, they provide specific feedback on the DCBD
system, the collaboration process and the network which it services.
Their ongoing active role clearly shows they have taken ownership of
the platform.

Second, DCBD simplifies mandated tasks of local management and
rapporteurs. It simplifies or carries out tasks that would otherwise re-
main pending or would take much effort. This is facilitated by the co-
designed workflow and data-entry practices of data-collectors and the
tailor-made digital data-entry forms in software familiar to them. Data-
collectors are forced to structurally input their observation data, which
reduces input errors, enhances automated analysis, and meets the needs
for central data repositories that cater for high staff turnover. From this
workflow, reporting needs, including indicator visualisations, are made
explicit. Similarly, needs of reporting staff are defined based on

Fig. 5. Sample of DCBD indicator graphs.

12 http://www.naturefoundationsxm.org/activities/, retrieved 9 August 2018

P. Verweij, et al. Environmental Science and Policy 100 (2019) 13–20

18

http://www.naturefoundationsxm.org/activities/


reporting obligations. Specific indicator graphs are created and custom-
developed for each target group to meet their specific reporting man-
dates and needs.

Third, the DCBD must continuously evolve in response to changing
external and internal factors, functional requirements, procedures,
priorities and institutional environments. Sustaining and adaptation of
the platform is made possible through 1) constant dialogue between
users, maintainers, developers and donors Fig. 2, and 2) programmatic
government funding, which is crucial for longterm storage and content
curation (Arzberger et al., 2004; Bach et al., 2012; Bendix et al., 2012).

There are also principles that had to be revisited:

First, the initial idea to give data-collectors a login-account and to
enter and store their data in the system via web-interface was un-
successful. Contrary to what literature suggests on the necessity for
online massive data storage and sophisticated automated analysis and
query tools (Balmford et al., 2005; Bendix et al., 2012), data-collectors
mostly dismissed the offered technical facilities and stuck to their daily
routines. Even after various iterations of functional adaptations, the
system was rejected due to limited internet connection availability,
time constraints to become familiar with the online functionalities and
the initial lack of trust to share data. Letting go of the concept of a large
standardised database and focusing on simplifying daily routines re-
sulted in increased participation and trust. Thus, the best technical
solution is the one that best fits user practices and preferences.

Second, it was found that researchers are reluctant to share their
data due to scientific publication possibilities or presumed insufficient
quality. Even if researchers collect data with public money and are
contractually obligated to share their data publicly it hardly ever hap-
pens. Possibly the contractual obligations are not enforced, because
there are no penalties. Scientists and other data providers must be
motivated to make their data available to the global community.
Sayogo and Pardo (2013) suggest that scientists publish their dataset.
As such it can be cited, crediting the ones that share their data, without
the necessity or lead time required to publish a research article (e.g.
Nature’s scientific data13).

Third, the impact of the platform on nature policy making and
management is difficult to quantify. Although Saarela et al. (2015)
identified collaboration and informing as important means for gen-
erating impact – both characteristics of DCBD – and there are clear
examples of policy making influenced through DCBD’s information (e.g.
Debrot et al., 2017), there is no straightforward relation between DCBD
and policy making. Many factors, like public opinion, political will and
timing, influence this relation. Stronger dissemination of DCBD’s nar-
ratives in social arenas (e.g. newspapers, social media) may make
Caribbean nature and biodiversity more politically and societally re-
levant.

5.2. Position compared to data platforms and indicator catalogues

Costello & Wieczorek (2014) advise to publish biodiversity data
through a data platform, a system that enables integration of harmo-
nised data in other similar datasets and to use a quality checked open-
access data repository, to which, preferably, peer-reviewed articles are
attached for proof of data quality (e.g. GBIF14, GenBank15). Data plat-
forms are typically used by data scientists. Although the DCBD stores
data, it cannot be classified as a data platform in this sense. The DCBD
stores all offered observation data in raw, non-harmonised format as
practiced in data lakes (Russom, 2017). Data is provided by trained
professionals and scientists which is an indication for its quality.

While data platforms target data scientists, indicator catalogues aim
to provide condensed information in the form of indicators with ac-
companying narratives and references (e.g. EEA indicators16 and En-
vironmental Data Compendium17). These catalogues are designed to
answer key policy questions and support all phases of environmental
policy making, from designing policy frameworks to setting targets, and
from policy monitoring and evaluation to communicating to policy
makers and the public (EEA, 2018). Likewise, a selection of the DCBD’s
data and accompanying references is used to derive indicators and
narratives for direct use by management and policy making. Where
‘EEA indicators’ and ‘Environmental Data Compendium’ can draw on a
rich, long-term data collection built by spatially well-distributed mon-
itoring networks, Dutch Caribbean monitoring activities have, almost
without exception, a shorter history in monitoring. In general, when
funds are limited, monitoring heavily depends on contribution of
(skilled) volunteers (Van Swaay et al., 2008). Some monitoring pro-
grams in the Dutch Caribbean can draw on a limited number of vo-
lunteers willing to participate. The possibilities for long-term systematic
sampling are constrained due to high turnover of volunteers which is
typical for the islands.

6. CONCLUSION

What started out as a data rescue process, evolved into a platform
with indicators and narratives relevant for decision making, while still
offering all underlying data. This development could take place because
of the process that was followed which actively sought to engage
meaningfully with those who both supply and use data, and to custo-
mise the platform to meet both their needs. The process was supported
by an Advisory group comprised of government institutions viewed as
credible organisations in supporting such a multi-use platform, and was
furthermore embedded in an institution responsible for its main-
tenance. Three principles made DCBD’s uptake and growth possible: the
platform is funded, promoted and used by national and regional policy
makers, it simplifies tasks of local management and rapporteurs, and it
is continuously being adapted to changing needs and insights. The de-
velopment of a data-platform like DCBD is not necessarily about using
state-of-the-art technology, but about meeting the needs and priorities
of both data supplies and users, which are diverse and require diverse
approaches, and growing an active stakeholder network. In this
growing stakeholder network, a process that actively seeks to reflect on
ways of working, improving and continuously evolving at both the in-
dividual level and collective cross-institutional level is key.

Acknowledgements

The authors gratefully acknowledge the funding received for this
work. The work has been funded through the Dutch Ministry of
Agriculture, Nature and Food quality under the policy support program
‘Caribbean Netherlands’ (BO-43-021.04-001, BO-43-021.04-014) and
the strategic research program ‘System earth management’ (KB-24-002-
049). Special thanks go to the following organisations and persons for
their indispensable contributions: SCF, SeaSaba, STENAPA, CNSI,
Golden Rock, SCUBAQUA, NFSXM, STCB, DROB, STINAPA, ECHO,
RAVON, CBS Bonaire, Leo Soldaat, Steve Piontek, Robert Jan van
Oosten, Nathaniel Miller, Erik Meesters, Sidney Gijzen, Stephan
Hennekens, Bas Vanmeulebrouk, Inge la Riviere, Sander Mücher,
Steven Hoek, Anita Heister, Paul Westerbeek, Dolfi Debrot, Martin de
Graaf, Yke van Randen, Joop Schaminee, Arno Krause and Lieke
Verhelst. Finally, we are very grateful to three reviewers for their
constructive suggestions and Jeanne Nel for her thorough review and
corrections for language and style.

13 https://www.nature.com/sdata/publish, retrieved May 3rd 2019
14 https://www.gbif.org/
15 https://www.ncbi.nlm.nih.gov/genbank/

16 https://www.eea.europa.eu/data-and-maps/indicators
17 https://www.clo.nl

P. Verweij, et al. Environmental Science and Policy 100 (2019) 13–20

19

https://www.nature.com/sdata/publish
https://www.gbif.org/
https://www.ncbi.nlm.nih.gov/genbank/
https://www.eea.europa.eu/data-and-maps/indicators
https://www.clo.nl


References

Abras, C., Maloney-krichmar, D., Preece, J., 2004. “User-centered design.” Bainbridge, W.
Encyclopedia of Human-Computer Interaction. Thousand Oaks Sage Publ.https://doi.
org/10.3233/WOR-2010-1109.

Addison, P.F.E., Flander, L.B., Cook, C.N., 2015. Are we missing the boat? Current uses of
long-term biological monitoring data in the evaluation and management of marine
protected areas. J. Environ. Manage. 149, 148–156. https://doi.org/10.1016/j.
jenvman.2014.10.023.

Arzberger, P., Schroeder, P., Beaulieu, A., Bowker, G., Casey, K., Laaksonen, L., Moorman,
D., Uhlir, P., Wouters, P., 2004. An International Framework to Promote Access to
Data. Science 303 (5665), 1777–1778. https://doi.org/10.1126/science.1095958.

Asongu, S.A., Le Roux, S., Biekpe, N., 2018. Enhancing ICT for environmental sustain-
ability in sub-Saharan Africa. Technol. Forecast. Soc. Change 127, 209–216. https://
doi.org/10.1016/j.techfore.2017.09.022.

Bach, K., Schäfer, D., Enke, N., Seeger, B., Gemeinholzer, B., Bendix, J., 2012. A com-
parative evaluation of technical solutions for long-term data repositories in in-
tegrative biodiversity research. Ecol. Inform. 11, 16–24. https://doi.org/10.1016/j.
ecoinf.2011.11.008.

Balmford, A., Crane, P., Dobson, A., Green, R.E., Mace, G.M., 2005. The 2010 challenge:
Data availability, information needs and extra-terrestrial insights. Philosophical
Transactions of the Royal Society B: Biological Sciences. 360 (1454), 221–228.
https://doi.org/10.1098/rstb.2004.1599.

Beck, J., Böller, M., Erhardt, A., Schwanghart, W., 2014. Spatial bias in the GBIF database
and its effect on modeling species’ geographic distributions. Ecol. Inform. 19, 10–15.
https://doi.org/10.1016/j.ecoinf.2013.11.002.

Bendix, J., Nieschulze, J., Michener, W.K., 2012. Data platforms in integrative biodi-
versity research. Ecol. Inform. 11, 1–4. https://doi.org/10.1016/j.ecoinf.2012.04.
001.

Berkel, J., 2014. St.Eustatius national parks foundation sea turtle conservation program
annual report 2014. STENAPA.

Blomkamp, E., 2018. The Promise of Co-Design for Public Policy. Aust. J. Public Adm. 77
(4), 729–743. https://doi.org/10.1111/1467-8500.12310.

Blurton, C., 2002. New Directions of ICT-Use in Education. Educ. Technol. Retrieved from
Accessed November 20, 2016. http://www.unesco.org/education/educprog/lwf/dl/
edict.pdf.

Chemutai, B., 2009. Achieving Effective National Environmental Governance in Africa.
ISS Africa. Retrieved from Accessed: July 4, 2017. https://issafrica.org/iss-today/
achieving-effective-nationalenvironmental-governance-in-africa.

Costello, M.J., 2009. Motivating Online Publication of Data. Bioscience 59, 418–427.
https://doi.org/10.1525/bio.2009.59.5.9.

Costello, M.J., Wieczorek, J., 2014. Best practice for biodiversity data management and
publication. Biol. Conserv. 173, 68–73. https://doi.org/10.1016/j.biocon.2013.10.
018.

Curcio, K., Santana, R., Reinehr, S., Malucelli, A., 2019. Usability in agile software de-
velopment: A tertiary study. Comput. Stand. Interfaces. 64, 71–77. https://doi.org/
10.1016/j.csi.2018.12.003.

Dahl, A.L., 1981. Monitoring coral reefs for urban impact. Mar. Sci. 31 (3), 544–551.
Debrot, A., Henkens, R., Verweij, P., 2018. State of nature of the Dutch Caribbean (Dutch:

‘Staat van de natuur van Caribisch Nederland 2017, een eerste beoordeling van de
bedreigingen en managementimplicaties van habitats en soorten in Caribisch
Nederland’), Wageningen Marine Research report c086/17.

Diviacco, P., Wardell, N., Forlin, E., Sauli, C., Burca, M., Busato, A., Centonze, J., Pelos,
C., 2015. Data rescue to extend the value of vintage seismic data: The OGS-SNAP
experience. GeoResJ 6, 44–52. https://doi.org/10.1016/j.grj.2015.01.006.

EEA, 2018. EEA indicators. retrieved from accessed 20 November 2018. https://www.
eea.europa.eu/data-and-maps/indicators/about.

European Commission, 2011. Our life insurance, Our Natural Capital: An EU Biodiversity
Strategy to 2020.

Geijzendorffer, I.R., Regan, E.C., Pereira, H.M., Brotons, L., Brummitt, N., Gavish, Y.,
Haase, P., Martin, C.S., Mihoub, J.B., Secades, C., Schmeller, D.S., Stoll, S., Wetzel,
F.T., Walters, M., 2016. Bridging the gap between biodiversity data and policy re-
porting needs: An Essential Biodiversity Variables perspective. J. Appl. Ecol. 53,
1341–1350. https://doi.org/10.1111/1365-2664.12417.

Hawkins, S.J., Firth, L.B., McHugh, M., Poloczanska, E.S., Herbert, R.J.H., Burrows, M.T.,
Kendall, M.A., Moore, P.J., Thompson, R.C., Jenkins, S.R., Sims, D.W., Genner, M.J.,
Mieszkowska, N., 2013. Data rescue and re-use: Recycling old information to address
new policy concerns. Mar. Policy 42, 91–98. https://doi.org/10.1016/j.marpol.2013.
02.001.

Huijgens, H., van Deursen, A., van Solingen, R., 2017. The effects of perceived value and
stakeholder satisfaction on software project impact. Inf. Softw. Technol. 89, 19–36.
https://doi.org/10.1016/j.infsof.2017.04.008.

Iden, J., Bygstad, B., 2018. The social interaction of developers and IT operations staff in
software development projects. Int. J. Proj. Manag. 36, 485–497. https://doi.org/10.
1016/j.ijproman.2017.12.001.

Jackson, J., Donovan, M., Cramer, K., Lam, V., 2012. Status and Trends of Caribbean
Coral Reefs : STATUS AND TRENDS OF CARIBBEAN CORAL REEFS :, Status and
Trends of Caribbean Coral Reefs: 1970-2012. Global Coral Reef Monitoring Network,
IUCN, Gland, Switzerland.

Kovács, E.K., Pataki, G., 2016. The participation of experts and knowledges in the
Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES).
Environ. Sci. Policy 57, 131–139. https://doi.org/10.1016/j.envsci.2015.12.007.

Laihonen, P., Kalliola, R., Salo, J., 2004. The biodiversity information clearing-house
mechanism (CHM) as a global effort. Environ. Sci. Policy 7, 99–108. https://doi.org/
10.1016/j.envsci.2003.12.003.

Linton, D.M., Warner, G.F., 2003. Biological indicators in the Caribbean coastal zone and
their role in integrated coastal management. Ocean and Coastal Management. 46,
261–276. https://doi.org/10.1016/S0964-5691(03)00007-3.

Mascia, M.B., Pailler, S., Thieme, M.L., Rowe, A., Bottrill, M.C., Danielsen, F., Geldmann,

J., Naidoo, R., Pullin, A.S., Burgess, N.D., 2014. Commonalities and complementa-
rities among approaches to conservation monitoring and evaluation. Biol. Conserv.
169, 258–267. https://doi.org/10.1016/j.biocon.2013.11.017.

McInerny, G.J., Chen, M., Freeman, R., Gavaghan, D., Meyer, M., Rowland, F.,
Spiegelhalter, D.J., Stefaner, M., Tessarolo, G., Hortal, J., 2014. Information visua-
lisation for science and policy: Engaging users and avoiding bias. Trends Ecol. Evol.
29, 148–157. https://doi.org/10.1016/j.tree.2014.01.003.

Miedziński, M., 2018. Do policy makers tell good stories? Towards a multi-layered fra-
mework for mapping and analysing policy narratives embracing futures. Futures 101,
10–25. https://doi.org/10.1016/j.futures.2018.05.003.

Ministry of Economic affairs, 2013. Nature policy plan, the Caribbean Netherlands 2013-
2017.

Ministry of Economic Affairs, 2014. Convention on Biological Diversity, fifth National
Report of the Kingdom of The Netherlands.

Pérez-Soba, M., Verweij, P., Saarikoski, H., Harrison, P.A., Barton, D.N., Furman, E.,
2018. Maximising the value of research on ecosystem services: Knowledge integra-
tion and guidance tools mediating the science, policy and practice interfaces. Ecosyst.
Serv. 29, 599–607. https://doi.org/10.1016/j.ecoser.2017.11.012.

Piontek, S., 2015. Final report St.Eustatius Global Coral Reef Monitoring Network, Gem
City Consulting.

Piontek, S., 2016. Final report St.Eustatius 2016 Global Coral Reef Monitoring Network,
Gem City Consulting.

Proença, V., Martin, L.J., Pereira, H.M., Fernandez, M., McRae, L., Belnap, J., Böhm, M.,
Brummitt, N., García-Moreno, J., Gregory, R.D., Honrado, J.P., Jürgens, N., Opige,
M., Schmeller, D.S., Tiago, P., van Swaay, C.A.M., 2017. Global biodiversity mon-
itoring: From data sources to Essential Biodiversity Variables. Biol. Conserv. 213,
256–263. https://doi.org/10.1016/j.biocon.2016.07.014.

Ramaswamy, V., Ozcan, K., 2018. What is co-creation? An interactional creation frame-
work and its implications for value creation. J. Bus. Res. 84, 196–205. https://doi.
org/10.1016/j.jbusres.2017.11.027.

Russom, P., 2017. Data lake purposes, practices, patterns and platforms, Best practices
report. TDWI research.

Saarela, S.R., Söderman, T., Lyytimäki, J., 2015. Knowledge brokerage context factors -
What matters in knowledge exchange in impact assessment? Environ. Sci. Policy 51,
325–337. https://doi.org/10.1016/j.envsci.2014.09.001.

Sanders, E., Perspectives on Participation in design, 2013. In Wer Gestaltet die
Gestaltung? Praxis, Theorie und Geschichte des Partizipatorischen Designs, Mareis,
C., Held, M. and Joost, G. (Hg.). Verlag, pp. 61–74.

Sayogo, D.S., Pardo, T.A., 2013. Exploring the determinants of scientific data sharing:
Understanding the motivation to publish research data. Gov. Inf. Q. 30, 19–31.
https://doi.org/10.1016/j.giq.2012.06.011.

Schut, K., Nava, M., Rivera-Milan, F., 2017. Research and Monitoring of Bonaire’s Sea
Turtles: 2017 technical Report.

Sébastien, L., Bauler, T., Lehtonen, M., 2014. Can Indicators Bridge the Gap between
Science and Policy? An Exploration into the (Non)Use and (Non)Influence of
Indicators in EU and UK Policy Making. Nat. Cult. 9, 1–24. https://doi.org/10.3167/
nc.2014.090305.

Siles, G., Voirin, Y., Bénié, G.B., 2018. Open-source based geo-platform to support
management of wetlands and biodiversity in Quebec. Ecol. Inform. 43, 84–95.
https://doi.org/10.1016/j.ecoinf.2017.11.005.

Statistics Netherlands, 2016. Trends in the Caribbean Netherlands 2016.
Statistics Netherlands, 2017. Trends in the Caribbean Netherlands 2017.
Sullivan, B.L., Aycrigg, J.L., Barry, J.H., Bonney, R.E., Bruns, N., Cooper, C.B., Damoulas,

T., Dhondt, A.A., Dietterich, T., Farnsworth, A., Fink, D., Fitzpatrick, J.W., Fredericks,
T., Gerbracht, J., Gomes, C., Hochachka, W.M., Iliff, M.J., Lagoze, C., La Sorte, F.A.,
Merrifield, M., Morris, W., Phillips, T.B., Reynolds, M., Rodewald, A.D., Rosenberg,
K.V., Trautmann, N.M., Wiggins, A., Winkler, D.W., Wong, W.K., Wood, C.L., Yu, J.,
Kelling, S., 2014. The eBird enterprise: An integrated approach to development and
application of citizen science. Biol. Conserv. 169, 31–40. https://doi.org/10.1016/j.
biocon.2013.11.003.

UNEP, 1995. Establishment of the clearing-house mechanism to promote and facilitate
technical and scientific co-operation. UNEP/CBD/COP/2/6, September 1995.

Van Swaay, C.A.M., Nowicki, P., Settele, J., Van Strien, A.J., 2008. Butterfly monitoring
in Europe: Methods, applications and perspectives. Biodivers. Conserv. 17,
3455–3469. https://doi.org/10.1007/s10531-008-9491-4.

Verweij, P., Meesters, E.H., Debrot, D., 2015. Identifying indicators to report on the status
and trends of biodiversity for the Dutch Caribbean, Wageningen, Alterra Wageningen
UR (University & Research centre), Alterra report 2544.

Voorberg, W.H., Bekkers, V.J.J.M., Tummers, L.G., 2015. A Systematic Review of Co-
Creation and Co-Production: Embarking on the social innovation journey. Public
Manag. Rev. 17, 1333–1357. https://doi.org/10.1080/14719037.2014.930505.

Wetzel, F.T., Saarenmaa, H., Regan, E., Martin, C.S., Mergen, P., Smirnova, L., Tuama, É.,
García Camacho, F.A., Hoffmann, A., Vohland, K., Häuser, C.L., 2015. The roles and
contributions of Biodiversity Observation Networks (BONs) in better tracking pro-
gress to 2020 biodiversity targets: a European case study. Biodiversity 16, 137–149.
https://doi.org/10.1080/14888386.2015.1075902.

Wilkinson, M.D., Dumontier, M., Aalbersberg, Ij.J., Appleton, G., Axton, M., Baak, A.,
Blomberg, N., Boiten, J.W., da Silva Santos, L.B., Bourne, P.E., Bouwman, J., Brookes,
A.J., Clark, T., Crosas, M., Dillo, I., Dumon, O., Edmunds, S., Evelo, C.T., Finkers, R.,
Gonzalez-Beltran, A., Gray, A.J.G., Groth, P., Goble, C., Grethe, J.S., Heringa, J., t
Hoen, P.A.C., Hooft, R., Kuhn, T., Kok, R., Kok, J., Lusher, S.J., Martone, M.E., Mons,
A., Packer, A.L., Persson, B., Rocca-Serra, P., Roos, M., van Schaik, R., Sansone, S.A.,
Schultes, E., Sengstag, T., Slater, T., Strawn, G., Swertz, M.A., Thompson, M., Van Der
Lei, J., Van Mulligen, E., Velterop, J., Waagmeester, A., Wittenburg, P., Wolstencroft,
K., Zhao, J., Mons, B., 2016. Comment: The FAIR Guiding Principles for scientific
data management and stewardship. Sci. Data 3. https://doi.org/10.1038/sdata.
2016.18.

Willis, S., Nava, M., Schut, K., Rivera-Milan, F., 2016. Research and Monitoring of
Bonaire’s Sea turtles: 2016 technical report.

P. Verweij, et al. Environmental Science and Policy 100 (2019) 13–20

20

https://doi.org/10.3233/WOR-2010-1109
https://doi.org/10.3233/WOR-2010-1109
https://doi.org/10.1016/j.jenvman.2014.10.023
https://doi.org/10.1016/j.jenvman.2014.10.023
https://doi.org/10.1126/science.1095958
https://doi.org/10.1016/j.techfore.2017.09.022
https://doi.org/10.1016/j.techfore.2017.09.022
https://doi.org/10.1016/j.ecoinf.2011.11.008
https://doi.org/10.1016/j.ecoinf.2011.11.008
https://doi.org/10.1098/rstb.2004.1599
https://doi.org/10.1016/j.ecoinf.2013.11.002
https://doi.org/10.1016/j.ecoinf.2012.04.001
https://doi.org/10.1016/j.ecoinf.2012.04.001
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0045
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0045
https://doi.org/10.1111/1467-8500.12310
http://www.unesco.org/education/educprog/lwf/dl/edict.pdf
http://www.unesco.org/education/educprog/lwf/dl/edict.pdf
https://issafrica.org/iss-today/achieving-effective-nationalenvironmental-governance-in-africa
https://issafrica.org/iss-today/achieving-effective-nationalenvironmental-governance-in-africa
https://doi.org/10.1525/bio.2009.59.5.9
https://doi.org/10.1016/j.biocon.2013.10.018
https://doi.org/10.1016/j.biocon.2013.10.018
https://doi.org/10.1016/j.csi.2018.12.003
https://doi.org/10.1016/j.csi.2018.12.003
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0080
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0085
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0085
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0085
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0085
https://doi.org/10.1016/j.grj.2015.01.006
https://www.eea.europa.eu/data-and-maps/indicators/about
https://www.eea.europa.eu/data-and-maps/indicators/about
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0100
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0100
https://doi.org/10.1111/1365-2664.12417
https://doi.org/10.1016/j.marpol.2013.02.001
https://doi.org/10.1016/j.marpol.2013.02.001
https://doi.org/10.1016/j.infsof.2017.04.008
https://doi.org/10.1016/j.ijproman.2017.12.001
https://doi.org/10.1016/j.ijproman.2017.12.001
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0125
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0125
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0125
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0125
https://doi.org/10.1016/j.envsci.2015.12.007
https://doi.org/10.1016/j.envsci.2003.12.003
https://doi.org/10.1016/j.envsci.2003.12.003
https://doi.org/10.1016/S0964-5691(03)00007-3
https://doi.org/10.1016/j.biocon.2013.11.017
https://doi.org/10.1016/j.tree.2014.01.003
https://doi.org/10.1016/j.futures.2018.05.003
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0160
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0160
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0165
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0165
https://doi.org/10.1016/j.ecoser.2017.11.012
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0175
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0175
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0180
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0180
https://doi.org/10.1016/j.biocon.2016.07.014
https://doi.org/10.1016/j.jbusres.2017.11.027
https://doi.org/10.1016/j.jbusres.2017.11.027
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0195
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0195
https://doi.org/10.1016/j.envsci.2014.09.001
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0205
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0205
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0205
https://doi.org/10.1016/j.giq.2012.06.011
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0215
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0215
https://doi.org/10.3167/nc.2014.090305
https://doi.org/10.3167/nc.2014.090305
https://doi.org/10.1016/j.ecoinf.2017.11.005
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0230
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0235
https://doi.org/10.1016/j.biocon.2013.11.003
https://doi.org/10.1016/j.biocon.2013.11.003
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0245
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0245
https://doi.org/10.1007/s10531-008-9491-4
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0255
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0255
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0255
https://doi.org/10.1080/14719037.2014.930505
https://doi.org/10.1080/14888386.2015.1075902
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1038/sdata.2016.18
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0275
http://refhub.elsevier.com/S1462-9011(18)31368-6/sbref0275

	Co-designing a data platform to impact nature policy and management: experiences from the Dutch Caribbean
	INTRODUCTION
	A PLATFORM FOR NATURE IN THE DUTCH CARIBBEAN
	CO-DESIGN OF THE DUTCH CARIBBEAN BIODIVERSITY DATABASE
	Development process
	Sketching and storytelling during indicator development
	Approach to evaluate and increase the impact of the DCBD

	RESULTS
	Platform evolution
	Indicators and narratives
	Impact of the DCBD and its indicators

	DISCUSSION
	Principles for designing a policy relevant data platform
	There are also principles that had to be revisited:
	Position compared to data platforms and indicator catalogues

	CONCLUSION
	Acknowledgements
	References




