N
N

N

HAL

open science

Strategic use of ecosystem services and co-benefits for
Sustainable Development Goals
Rachel E Bitoun, Gilbert David, Rodolphe Devillers

» To cite this version:

Rachel E Bitoun, Gilbert David, Rodolphe Devillers.
benefits for Sustainable Development Goals. Sustainable Development, 2022, 10.1002/sd.2448 . hal-

03846167

HAL Id: hal-03846167
https://hal.science/hal-03846167

Submitted on 10 Nov 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Strategic use of ecosystem services and co-


https://hal.science/hal-03846167
https://hal.archives-ouvertes.fr

Received: 4 July 2022

Revised: 21 October 2022

W) Check for updates

Accepted: 26 October 2022

DOI: 10.1002/sd.2448

RESEARCH ARTICLE

Sustainable 4.
Development

) ]

WILEY

Strategic use of ecosystem services and co-benefits
for Sustainable Development Goals

Rachel E. Bitoun | Gilbert David |

Espace-Dev (IRD, Univ Montpellier, Univ
Guyane, Univ La Réunion, Univ Antilles, Univ
Nouvelle Calédonie), Montpellier, France

Correspondence

Rachel E. Bitoun, Espace-Dev (UMR 228),
(IRD, Univ Montpellier, Univ Guyane, Univ La
Réunion, Univ Antilles, Univ Nouvelle
Calédonie), Maison de la Télédétection,
Montpellier, France.

Email: rachel.bitoun@ird.fr

Funding information

European Commission Directorate - General
Environment, Grant/Award Number:
07.027735/2019/808239/SUB/ENV.D2

1 | INTRODUCTION

Rodolphe Devillers

Abstract

Ecosystem services' (ES) assessments can inform sustainability policies but often
translate poorly into practical decision-making due to their disconnection from local
challenges. Problem framing is a crucial step in improving the operationalization of
ecosystem studies. First, the study analyzes the challenges and opportunities for sus-
tainability in three European outermost regions: the Canary Islands, French Guiana,
and Reunion Island. Second, it proposes strategies to make use of ES assessments as
a means to address these sustainability issues. We used a Strengths, Weaknesses,
Opportunities, and Threats (SWOT) analysis for strategic planning, extended with a
PESTEL analysis, standing for Political, Economic, Socio-cultural, Technological, Envi-
ronmental, Legal, and Regulatory. Semi-structured interviews (n = 38) were con-
ducted to identify PESTEL factors facilitating or impeding sustainability in the case
studies. Interviews were coded into PESTEL factors before being synthesized and
reported into SWOT matrices. We suggest seven ESs implementation strategies
addressing these challenges from these SWOT matrices. Finally, this paper highlights
the potential contributions of ES-based strategies to achieving multiple United
Nations' 2015 Sustainable Development Goals (SDGs). On average, the strategies are
expected to affect the delivery of six ESs. The suggested strategies are expected to
contribute to the achievement of SDGs 15 (Life on Land), 2 (Zero Hunger), 14 (Life
Below Water), and 11 (Sustainable Cities and Communities). These results pinpoint
the key factors to consider, through stakeholder consultation, when designing a prac-
tical ES study.

KEYWORDS
collaborative research design, qualitative data analysis, socio-ecological system, strategic
decision-making, SWOT analysis

and energy. They protect us from floods and storms, regulate air and

water quality, and provide for recreation (Haines-Young &

Demonstrating the indivisible link between Society and Nature is a
key target of the young Sustainability Science (Kates, 2016). Ecosys-
tems provide crucial resources and services—also known as Ecosys-

tem Services (ESs)—that support our daily lives, such as food, timber,

Potschin, 2010). Nature degradation affects human well-being and
the sustainability of our societies through losses in ESs. In 2005, the
Millennium Ecosystem Assessment warned about the accelerating

and potentially irreversible changes in ESs (Millennium Ecosystem
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Assessment, 2005). Only with effective management of ecosystems and
their services can we hope for a shift in these alarming trends
(Geijzendorffer et al., 2017). Transformative changes (Sharpe et al., 2016)
are necessary to promote more sustainable relationships between human
society and ecosystems (Martinez-Harms et al., 2018).

In 2015, the United Nations defined 169 Targets grouped into
17 Goals to help achieve global sustainability by 2030. This global
Agenda, entitled “Transforming Our World” (UN, 2015), provides a
detailed roadmap for achieving the Sustainable Development Goals
(SDGs). Since their release, the SDGs have been widely studied and
sometimes criticized for serving discursive political purposes rather than
transformative ones (Biermann et al., 2022), for reflecting dominant lib-
eral worldviews (de Vries, 2019), and failing to tackle the roots of unsus-
tainability (Henfrey et al., 2022). There has been however little evidence
of the SDGs' potential to curve degradations. Indeed, in 2019 the Inter-
governmental Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) global assessment stresses the persisting trends in biodi-
versity and ecosystem function decline (IPBES, 2019). The SDGs are not
being achieved (IPBES, 2019; Sachs et al., 2022; UN, 2019); worse, some
trends seem to be moving toward their tipping points (UN, 2019).
Inequalities (SDG 10), waste production (SDG 12), climate changes (SDG
13), and biodiversity losses (SDG 15) are still rising. Nevertheless, the
2030 Agenda established a much-needed common language on sustain-
ability, fostering dialogue across different sectors and stakeholders
(Nilsson et al., 2016).

Managing and monitoring ecosystems and their services is critical
for achieving the SDGs (Balvanera et al., 2022). Indeed, the protection
and restoration of ecosystems and their services are embedded in the
SDGs (UN, 2015). ESs and SDGs share similar integrated views on
sustainability and social-ecological systems approach (Johnson
et al.,, 2019). A total of 12 SDGs are strongly supported by the supply
of ESs (Wood et al., 2018), making ESs and SDGs highly intercon-
nected. According to Wood et al. (2018), the SDGs relying most on
ESs are in order of importance SDG 15 (Life on Land), 14 (Life Below
Water), 1 (No Poverty), 11 (Sustainable Cities and Communities), and
3 (Good Health and Well-being). However, co-benefits generated
from ES-based management for SDGs implementation are often over-
looked and underexploited (Yang et al., 2020).

Considering the political weight of SDGs (Biermann et al., 2022;
Henfrey et al., 2022), linking ESs assessments with SDGs could help
communicate about ESs. The ESs jargon is somewhat complex for those
unfamiliar with these approaches (Longato et al., 2021). Moreover, in the
ESs field, science, policy, and practice are often shown to be discon-
nected from each other due to studies abstracting real-world problems
(Jax et al., 2018; Nahuelhual et al., 2020). Evidence of ESs assessments'
practical implementation in support of policy and decision-making
remains scarce (Bitoun et al., 2022; Longato et al., 2021). If research on
ESs is to find a helpful translation, more studies should be grounded in
local issues, provide transparent objectives, and engage stakeholders col-
laboratively throughout the research process (Martinez-Harms
et al,, 2018). Engaging multiple actors at the local level could benefit sus-
tainability achievement (Geijzendorffer et al., 2017). However, very few

ESs studies set their objectives through stakeholder consultation, and

even fewer report on actions implemented on the ground (Martinez-
Harms et al., 2015). Problem formulation should be a key concern when
designing a useful ES study.

Therefore, this study aims to provide a view of some enablers and
barriers to achieving sustainability in three outermost European Union
(EV) regions: the Canary Islands, French Guiana, and Reunion Island.
We argue that a territorial sustainability diagnosis can help design
strategic and useful ES studies. We assessed this research question by
reviewing context-specific factors such as, but not limited to, manage-
ment practices, cooperation among stakeholders, environmental
threats, and economic development. This question was investigated
using semi-structured interviews in the three study sites to collect evi-
dence of the main Strengths, Weaknesses, Opportunities, and Threats
(SWOT analysis), challenging, or facilitating sustainability. Our study
will investigate how a SWOT analysis can provide an appraisal for
strategic ESs study framing. Finally, we demonstrate how implement-
ing the strategies can affect the delivery of multiple ESs and simulta-
neously advance SDG achievement.

2 | MATERIALS AND METHODS

21 | Site description

This study was conducted in the context of the European MOVE-ON
project (https://moveon-project.eu/), a project studying the adoption
of ES policies in EU overseas territories. The MAES barometer
(Burkhard et al., 2018), a monitoring tool assessing the level of ESs
implementation in each region, informed our case study selection. We
selected the sites with the highest score on a 25-point scale (French
Guiana, 16 points) and the lowest (Reunion Island, 6, and the Canary
Islands, 7) to explore contrasting case studies.

The Canary Islands are a North Atlantic volcanic archipelago
located off the Southwest of Morocco, consisting of eight islands. The
Canary Islands' governance is embedded in a complex, multilayered
system comprising the Spanish national level, the Autonomous region
level, two provincial governments, and an elected Island Council on
each island. Tourism steers the local economy and improves local eco-
nomic conditions (Antonova et al., 2021) but has caused considerable
environmental impacts.

French Guiana and Reunion Island are French overseas territories.
French Guiana is located in northeastern South America, bordering
Brazil to the South and Suriname to the West. In contrast, Reunion
Island is located East of Madagascar in the Indian Ocean.

French Guiana hosts abundant biodiversity, with seven to 10,000
plant species (De Geyer et al., 2020). Small-scale gold mining (Ham-
mond et al., 2007) and urbanization are the two main drivers of envi-
ronmental change. Most of the population occupies 10% of the
territory along the coastal areas. However, urbanization pressure is
expected to increase as projections estimate that the population will
double by 2050 (Demougeot & Baert, 2019). The French Guianese
economy is steered by its space center. Secondary economic sectors

include timber production, fishing, and construction.
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Reunion is a tropical volcanic island, internationally recognized as a
biodiversity hotspot due to significant endemic species rates (28% of
species endemic to the island, 45% are endemic to the Mascarene archi-
pelago; Saliman et al., 2017). Reunion National Park covers 40% of the
island. Nevertheless, invasive alien species threaten the island's biodiver-
sity (Strasberg et al., 2005), exacerbated by the intense tourism. Both
French Guiana and Reunion Island's populations are affected by high

unemployment rates, aggravated by poor levels of school enrolment.

2.2 | Conceptualization and interview structuring
Stakeholder interviews were conducted in the field and organized
using SWOT analysis, a well-known tool listing internal and external
strengths and weaknesses as a starting point for strategic planning
(Helms & Nixon, 2010). SWOT analysis is widely applied in business
management to support strategic decision-making. Still, it has been
used for environmental management, specifically ESs approach imple-
mentation. Previous studies used SWOT analysis to assess the ESs
framework itself (Bull et al., 2016) or to assess the opportunities for
integrating ESs into existing policy documents (e.g., Atumane &
Cabral, 2021; Inkoom et al., 2017). Moreover, SWOT analysis can help
target priorities for sustainable development grounded on stake-
holders' knowledge (Gkoltsiou & Mougiakou, 2021). We followed the
SWOT factor definitions of Jetoo and Lahtinen (2021), adapted to the
context of SDGs. Strengths and Weaknesses are, respectively, a terri-
tory's internal features facilitating or impeding SDG achievement.
Opportunities and Threats are external features that affect the terri-
tory and the achievement of SDGs. For example, we regarded political
interest and biodiversity as internal features while considering climate
change and EU regulations as external features.

Internal features

A literature review on ESs and SWOT analysis was performed.
Nine papers studying ESs using SWOT analysis were identified (see
Supplementary Materials A1). SWOT factors were extracted from the
literature and organized into PESTEL categories (Figure 1). For exam-
ple, Bull et al. (2016) argue that “interest of societal actors” consti-
tutes an opportunity for ES concept application. In contrast, Arsi¢
et al. (2018) consider low environmental awareness as a weakness for
the uptake of ESs-based management. Therefore, ‘Environmental
Awareness’ and ‘Socio-economic Status’ that comprise education
levels are classified into Socio-Cultural factors for the analysis.

The pre-identification of factors provided a theoretical basis for
elaborating the semi-structured interviews. The interview template
(Supplementary Materials A2) was used as a guideline for face-to-face
meetings with selected stakeholders to collect local knowledge on
these pre-identified factors, such as economic activities, environmen-
tal health and management, and data availability. Then, the content of
the interviews determined whether a factor is positive (strength or
opportunity), negative (weakness or threat), or irrelevant to the case
study. Additional questions were asked during the interview about
other potential factors affecting sustainability, accordingly to the area

of expertise of the stakeholder.

2.3 | Data collection

The data collection and analysis follow the framework presented in
Figure 2. Purposeful sampling (Miles et al., 2019) was used to select indi-
viduals knowledgeable about our topics of interest. Participants were
selected from three sources. First, stakeholders were selected from the
databases developed in the MOVE-ON project (MOVE-ON, 2021).
Stakeholders working on topics related to ESs (e.g., natural sciences,
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spatial planning, ecological economics) were favored, following Bull et al.
(2016). Second, a complementary Web search was performed to
improve the sample's representativeness (e.g., number of participants
per case study, type of organizations, and the sector). Finally, snowball
sampling (Goodman, 1961) was used to reach additional individuals.
Each participant in the study was asked to provide contact information
of individuals they believed to influence local environmental manage-
ment or are knowledgeable of our topics of interest. The target groups
consisted of local and regional administrations, private organizations,
non-governmental organizations, local representatives, nature protection
associations, and experts from universities. As Miles et al. (2019) recom-
mended, our goal was to reach information saturation, a concept defined
as obtaining a comprehensive understanding of a topic until no new sub-
stantive information is acquired. We considered data saturation reached
when the number of unique codes (themes) decreased with the number
of interviews. A triangulation of the qualitative data sources (Patton,
1999) aimed at cross-validating the consistency of the information col-
lected during the interviews. For example, when conflicting ideas
emerged, we asked other participants their opinion on the topic. Differ-
ent sources of data were collected as a means for comparison. Primary
sources of qualitative data used for the analysis included observations,
field notes, documents specific to the case study sites provided by
participants (e.g., brochures, reports, and mental maps drawn by inter-
viewees), scientific papers, and the interview transcriptions, corrected
and commented on by the participants.

Participants gave formal written consent to write transcriptions

of the interviews for further analysis of their content. Complete

transcriptions were sent back to participants for content approval. To
preserve participant confidentiality, their names were anonymized.
Data management followed the ethics guiding principles of the
author's research institution in respect of the European framework on
data management (General Data Protection Regulation 2016/679).
Participants were granted rights to access their data, rectify their
statements, delete their statements, and limit the use of their

statements.

2.4 | Dataexploration
One of the shortcomings of SWOT analysis is its subjectivity, which
can lead to inconsistencies and omissions (Helms & Nixon, 2010).
Building on lessons from Panagiotou and van Wijnen (2005), the
SWOT framework was complemented by the strategic analysis
method Political, Economic, Social, Technological, Environmental, and
Legal (PESTEL) and regulatory (Sammut-Bonnici & Galea, 2015). PES-
TEL analysis is a strategic framework used to analyze and monitor a
system's macro-environment (@ivind Madesn & Ove Grgnseth, 2022).
Combining SWOT and PESTEL to study ES is useful and novel, helping
ensure a more systematic and comprehensive reporting of the critical
factors for sustainability.

Consistently with Miles et al. (2019), qualitative data were con-
densed into case summaries and coded into themes. Interview coding
was initiated from a first codebook generated by an automatic theme

coding of interviews. Qualitative data was explored and analyzed with
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NVivo 1.6.1. QSR International. Automatic codes were then con-
densed and organized into PESTEL categories and sub-categories,
enriching the first themes selected in Section 2.2. (First coding cycle).
Successive iterations through the content of the interviews allowed
for the extension and the adaptation of the initial codebook to each
case study (second coding cycle). Mixed-method coding was used
based on three coding methods: descriptive coding, In Vivo coding
(Saldafia, 2015), and theme coding (Miles et al., 2019). A third coding
cycle verified that codes had been consistently attributed within the
datasets. Finally, the authors and co-authors reviewed the qualitative
dataset to compare the findings. This analyst triangulation
(Patton, 1999) aimed to limit potential biases when interpreting
the data.

Challenges and opportunities for the implementation of ESs were
assessed using thematic analysis. PESTEL categories were separated
into the four SWOT categories and synthesized into matrices where
the categories were ranked based on the occurrence of each factor
(Bull et al., 2016). As the method combines SWOT and PESTEL analy-
sis, the matrices present 24 quadrants instead of the classic four-
guadrant analysis. Each row of the matrix corresponds to a PESTEL
factor (6 rows), and columns correspond to the four SWOT factors.
The PESTEL rows are organized following the distribution of the
codes within the dataset, with the first row corresponding to the most
representative PESTEL factor. Likewise, subfactors (e.g., “Institutional
Capacity” and “Climate change”) are ordered into the matrix's cells
according to their occurrence and SWOT type. For example, “Institu-
tional Capacity” is an internal feature that can hence either be a
strength or a weakness, depending on the case study, while “Climate
Change” is an external feature that can either be an opportunity or a
threat.

2.5 | Data analysis

Based on the SWOT matrices and the ranking of factors, we sug-
gested ESs-based strategies that could address local issues challenging
the achievement of sustainable development. These strategies aimed
to provide the potential for strategic use of ESs approaches, which
could optimize strengths, seize opportunities, and overcome weak-
nesses and threats. The contributions of these ES-based strategies to
specific ESs were assessed against the standards of The Common
International Classification of Ecosystem Services, CICES v5.1
(Haines-Young & Potschin-Young, 2018; www.cices.eu). The ESs-
based strategies were considered to contribute to an ES if a positive
impact on the supply of a given ES was expected from the strategy's
implementation. For example, the protection of a river catchment is
likely to preserve ESs related to water resources.

To link ESs to SDGs, we used the survey results from Wood et al.
(2018), who analyzed the perceived level of ES contribution to SDGs
using expert opinion. The SDGs selected in their study were those
having an impact on human well-being or those having an environ-
mental outcome. Therefore, SDGs dealing exclusively with policy out-

comes were excluded as their connections to ESs were uncertain. A

Development *

Sankey diagram was produced in Python (Pycharm C.E. 2021.3.2,,
https://blog.jetbrains.com/pycharm/) using the Plotly open-source
graphing library (Inc., P. T., 2015) to link the contribution of ESs to the
achievement of SDGs.

3 | RESULTS

3.1 | Interviewee characteristics
A total of 39 participants were interviewed between June and
December 2021 in the Canary Islands (n = 10), French Guiana (19),
and Reunion Island (10). The interview duration averaged an hour and
forty minutes, ranging from one to three hours.

Interviewees represent diverse types of stakeholders, dominated
by “Academics” (25%), followed by “NGOs” and nature protection
associations (22%), “Public agencies” (21%), “Private Organizations”
(17%), and “Administrations” (15%). However, the proportion of
stakeholder types varied amongst study sites. NGOs and nature pro-
tection associations were not represented in the Canary Islands. A
low response rate in this study site (17.5%) prevented a more diverse
range of interviewees. French Guiana's sample represents all types of
stakeholders, with a dominance of public agencies (39%). The positive
response rate reached 41.9%. Finally, the Reunion Island sample is
more evenly distributed, except for NGOs representing 43% of the
sample. The positive response rate reached 35.7%.

3.2 | PESTEL factors and SWOT analysis

The distribution of Level 1 PESTEL factors, identified through the cod-
ing process, is presented in Figure 3. Similarities and differences are
observed from the analysis of their distribution.

In the case studies, the hierarchy of factors follows similar pat-
terns, with a dominant group comprising “Environmental” (average of
31.3%, ranging from 25% to 40%) and “Political” (29.7%, [22%-44%)])
factors, followed by a second group comprised of “Socio-cultural”
(11.3%, [11%-15%]), “Economic” (10.7%, [6%-18%]), and “Techno-
logical” (9.7%, [9%-10%)) factors. “Legal and Regulatory” factors rep-
resent a minor share in all case studies, averaging 5.3% ([5%-6%)]).
The main PESTEL subfactors, identified in the preliminary literature
search and enriched during the coding process, are displayed in detail
as sunburst charts per case study in Supplementary Materials B.

In the following section, we present the Canary Islands results to
provide an illustrative example of the results after analysis. The charts
and SWOT matrices of French Guiana, Reunion Island, and the full
Canary Islands SWOT matrix are available in Supplementary
Materials C. The Canary Island principal codes are presented in
Figure 4. Charts are structured into three rings, following the code-
books used for analysis (e.g., environmental factors [level 1]
> biodiversity [level 2] > fauna [level 3]). Interviews from the Canary
Islands highlight a dominance of the environmental factors, followed

by political and economic factors, as sources of hindrances or
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FIGURE 4 PESTEL factors and subfactors most representative of the Canary Islands. In bold level 2 factors, in italics level 3 factors. The
results from the other case studies (French Guiana and Reunion Island) are available in Supplementary Materials B. [Colour figure can be viewed

at wileyonlinelibrary.com]

opportunities to achieve sustainable development (Figure 4). The most
representative environmental subfactors were natural resources, con-
servation, and invasive alien species. Political subfactors highlight the
importance of political will, human and financial means, and island
governance, whereas economic subfactors comprise aquaculture, port
activity, and tourism.

Table 1 displays an extract of the Canary Island SWOT matrix fol-
lowing the PESTEL distribution presented in Figure 3. Thus, for the
Canary Islands, the first row is ‘Environmental’ (29%), and the second
is ‘Political’ (23%). Likewise, subfactors presented in Figure 4
(e.g., “Knowledge” or “Tourism”) are organized into the SWOT matrix
cells according to their occurrence (respectively, 5.7% and 5.0%).
Amongst the main factors identified across all four SWOT categories,
the sound management of natural resources, cooperation amongst

islands, political interest in the Blue Economy, and tourism are

highlighted as the most important strengths of the Canary Islands.
However, marine economic activities (e.g., port industry, offshore oil
rigs, and ferry navigation) threatened the sustainability of marine eco-
systems and biodiversity. The full matrix's content is available in Sup-
plementary Materials C1.

Results for French Guiana also suggest the dominance of environ-
mental factors, followed by political and socio-cultural factors
(Supplementary Materials B, Figures B1 and B2). Forest conversion
and mineral resources are essential environmental subfactors, while
partnership and political will are critical political subfactors. Amongst
the key factors identified in the SWOT matrix, the abundant natural
resources and biodiversity are the most important environmental
strengths of French Guiana, followed closely by technological
strengths, such as good funding for research programs and a solid

commitment to technological innovation. However, a list of 18 factors
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TABLE 1

Strengths

Environmental  Biodiversity: Many natural
protected areas.

Conservation: Forest and
water resource
management accredited
with the FSC certification
for good forestry practices.
Strong collaboration in the
direction of protected
areas.

IAS: Possesses one of
Europe's largest seed banks
and ensures management
of plant nurseries
consistent with genetic
variability.

Spatial planning: Pioneers in
marine spatial planning.

Island governance: Diverse
archipelago where islands
have their own identity.
The government has
progressively delegated
natural area competencies
to the island level—good
island collaboration in
managing protected areas.
Island administrations join
their teams to work
together on programs.

Political will: Strong influence
of political will on specific
topics (e.g., Blue Economy).

Financial: Sufficient funding.

Regional cooperation: Strong
regional collaboration with
states from the
Macaronesian region and
global export of their
aquaculture practices.
Cooperation is fostered
through exchanges of skills
and student training.

Political

Extract of the Canary Island SWOT matrix.

Weaknesses

Biodiversity: The forest covers
have greatly suffered from
intensive agricultural
practices and intensive use
of natural resources. The
forest covers are now
relictual, scattered over the
islands with little
connectivity.

Conservation: Conflicting
economic, political, and
social dimensions.
Conflicting with scientific
and environmental
evidence.

IAS: Although local
representatives use
endemic species for
plantation in urban areas
and parks, they have little
consideration of the
genetic origin of species
despite the available
information on genetic
analysis.

Spatial planning: Port
construction projects are
contradictory to the
protection of nature. Rising
demographics cause further
land artificialization,
especially in the coastal
area.

Coordination: Despite the
excellent knowledge of
ecosystems and the threats
they undergo,
communication channels do
not ensure the adequate
flow of information to
decision-makers and the
population.

Political will: Lack of political
will on fauna, flora, and
waste management,
especially tourism.

Community network: Few
NGOs dealing with natural
resources exist. Participants
find the work of forest
associations sometimes
harmful due to a lack of
scientific basis for their
practice.

Island governance: Variability
in the institutional capacity
of islands. More staff and
financial resources in the
highly populated islands.

Development

Opportunities

Conservation: National Park
project underway. Strong
will to include local natural
resource users in the park's
creation to preserve
livelihoods. Likely to foster
good social acceptance.

IAS: Bioproduct extraction
from invasive species is
under exploration.

Political will: A change of
political party in the last
regional election led to a
shift of focus of the
regional representative,
who is more sensitive to
climate change mitigation,
Blue Economy, and waste
management.

Financial: The creation of a

financial and environmental
tax for fuel-based resources
is under analysis. This tax is

intended to finance forest
restoration.

L WILEY__”

Threats

Biodiversity: Port

infrastructures, offshore oil
rigs, and climate changes
disturb the trophic chain.
This is pressuring the
marine mammal
populations, relying on
coastal fish stocks for
survival.

IAS: Highly threatened

(overgrazing, losses of seed
disseminator species).

Natural resources: Water

resources, although
currently sufficient, remain
scarce on the islands.

(Continues)
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TABLE 1 (Continued)
Strengths Weaknesses Opportunities Threats
Staff resources: Increasingly
limited since the 2008
economic crisis, where the
Spanish Government has
cut down public
expenditures. Retired
workers are no longer
replaced.
TABLE 2 Summary of the potential ESs implementation strategies for sustainability achievement, based on the analysis of the SWOT
matrices per case study.
Type of

Strategy  Short name Description assessment Objective Method name

ClS1 Ferry regulations Assess tourist willingness to pay marine Economic Reputational and Contingent valuation
mammal conservation to compensate Marketing
ferry operators for an economic loss
caused by speed reduction.

CL.S2 Protected areas Increase a protected area's social Socio-cultural Priority setting Deliberative
acceptability by engaging stakeholders. assessment

CI.S3 Aquaculture Monitor the positive and negative effects Economic Project evaluation Corporate ES review
of fish farms on ESs.

FG.S1 Flood mitigation Raise awareness of the location of ES Economic Project evaluation Damage cost avoided
hotspots and the economic
consequences of neglecting regulating
services such as water buffering.

FG.S2 Land use optimization Guide decision-makers in identifying Biophysical Priority setting Integrated modeling
priority areas for land use planning to framework
preserve ecological connections and ESs
delivery.

RE.S1 Ecological baseline for Set a baseline for ecological restoration to Biophysical Priority setting Integrated modeling

restoration identify which sites could be successfully framework
restored.

RE.S2 Invasive alien species Temporal analysis for the analysis of Biophysical Awareness-raising State and transition

ecosystem services trajectories about

model (STM)

biological invasion processes.

within the weakness category reflects the negative outlook of respon-
dents on the potential for sustainable development. Gold mining, for-
est conversion, and high turnover rates in staff resources are the top
three threats.

The Reunion Island data highlight a dominance of political factors,
followed by environmental factors (Supplementary Materials B,
Figures B1 and B3). Political subfactors suggest various political
issues, such as overlapping jurisdictions and communication issues
with elected representatives. The main environmental subfactors are
invasive alien species, conservation, and timber production. The
SWOT results suggest the dominance of political weaknesses as a
source of an impediment to achieving SDGs within the territory
(e.g., complex partnership amongst environmental actors, a low
political priority of environmental topics). Invasive alien species were

identified as a significant threat to Reunion Island.

3.3 | Ecosystem services contribution to SDGs
Based on the outcomes of the SWOT analyses for each case study,
seven strategies for implementing ESs-assessments are suggested
(Table 2). The SWOT factors are ranked based on coded references
(Supplementary Materials C1). Table 2 summarizes a brief description
of the ESs strategies, their goal, the type of ESs assessment necessary
for their implementation (i.e., biophysical, economic, or socio-cultural),
and a suggestion of suitable methods. A detailed description of each
strategy is provided in Supplementary Materials C2.

The strategies cover multiple ESs (Table 3). From the CICES v5.1
ES classification, we identified which ESs would be positively
impacted by implementing the strategies. On average, the strategies
are expected to affect the delivery of six ESs. A minimum of four ESs

are involved with the “Ecological baseline” strategy for Reunion Island
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TABLE 3 Contribution of the ESs-based strategies to the supply of ESs, based on the CICES v5.1 classification system of ESs.

Ecosystem service (ES) division Simplified ES name Cls1 Cl.S2 ClLS3 GF.S1 GF.S2 RE.S1 RE.S2
Biomass Food provision X2 X X
Raw materials X X X

Genetic material Genetic resources (incl. medicinal) X X X X X
Mediation of wastes of anthropogenic Waste treatment X X X

origin
Regulation of baseline flows and extreme Erosion control X X

events Water flow regulation X X
Lifecycle maintenance, habitat and gene Pollination, seed dispersal X X X X

pool protection Habitat maintenance X X X X X X
Pest and disease control Pest and disease control X X X
Water conditions Water quality X X X X
Atmospheric composition and conditions Air quality X X X

Carbon storage and sequestration

Physical and experiential interactions with Recreation and tourism X X X
the environment

Water Water provision X

ace.

X if the strategy positively affects an ecosystem service supply, blank if there is no expected effect.

15 oiw

HUNGER

(¢
w

§ Sowi
ANDSANITATION

GF.S2

ololo
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Cultural ES

FIGURE 5 Contributions of strategies for ecosystem services (ES) implementation (on the left) in the Canary Islands (Cl), French Guiana (GF),
and Reunion Island (RE) to the United Nations Sustainable Development Goals (SDG, on the right). Links between ES and SDGs are adapted from
Wood et al. (2018). The size of the icons is proportional to the strength of ES contribution to a given SDG. [Colour figure can be viewed at
wileyonlinelibrary.com]

85U8017 SUOWWIOD BA 81D 8|edl|dde au3 Aq peueAoh a1e S8 [o1e O ‘88N 4O Sa|nI 10} AIgITBUIIUO A8]IM U (SUORIPUCD-PUR-SLLBY WD A3 | 1M ARe.q 1 U1 |UO//SdNY) SUORIPUOD PuUe SWiB | 8y} 88S *[2202/TT/60] Uo AriqiaulluO A8|In ‘oueld 8UeIy0D Ad 8iiiz PS/Z00T OT/I0p/Loo A8 Areiqjeul|uo//sdiy Wwoiy papeo|umod ‘0 ‘6T.T660T


http://wileyonlinelibrary.com

) [ 2

10 Sustainable 4.,
—LWI LEY— Development B ’%{y

BITOUN ET AL.

(RE.S1) and a maximum of 11 ESs with the “Land use optimization”
strategy for French Guiana (GF.S2). The most affected ESs amongst
the seven study site strategies was “Habitat maintenance” (n = 6) and
“Genetic resources” (n = 5). Strategies contribute mainly to “Regula-
tion ESs” (Figure 5), then to a lesser extent to “Provision ESs,” while
“Cultural ESs” remain poorly addressed. Indeed, these strategies are
expected to affect only “Recreation and Tourism.”

Our results show multiple interlinkages and the effects of the
strategies on achieving multiple SDGs (Figure 5). There is a substantial
contribution to SDGs 15 (Life on Land), 2 (Zero Hunger), 14 (Life
Below Water), and 11 (Sustainable Cities and Communities). To a
lesser extent, these strategies also contribute to SDGs 1 (No Poverty),
6 (Clean Water and Sanitation), and 12 (Responsible Consumption

and Production).

4 | DISCUSSION

4.1 | Arapid appraisal of local enablers and
barriers to sustainability

Challenges disconnecting science, policy, and practice in ESs is an
ongoing issue (e.g., Daily & Matson, 2008; Lautenbach et al., 2019). A
shortcoming of ES studies is their poor relation to real-world problem-
solving (Chen et al., 2019; Jax et al., 2018). This leads to the limited
potential of ESs studies to tackle institutions' needs and interests.
When designing ES studies, careful attention should be provided to
the definition of the problem to solve (Jax et al., 2018). Lautenbach
et al. (2019) stress the usefulness of including stakeholder knowledge
in the design of ES studies. They argue that stakeholders provide com-
prehensive information regarding a given issue or a specific resource.
However, participatory approaches remain highly time-consuming,
although helpful in fostering social learning (Cowling et al., 2008).
Therefore, there is a need for a rationale, a rapid appraisal method for
the design of ESs studies that can effectively address practitioners'
questions.

The specificity of our case studies is their remoteness due to their
insularity and the somewhat landlocked feature of French Guiana.
Islands and other remote territories share common challenges in natu-
ral resource management and governance issues, which limit the
potential for the success of environmental protection and sustainabil-
ity policies. Our results show that political factors constitute enablers
in the Canary lIslands and barriers in Reunion Island and, to a lesser
extent, in French Guiana. Hindrances for “Coordination” (political sub-
factor) were identified in Reunion Island due to the absence of strong
leadership and a lack of guiding and coordinating efforts toward a
common strategy. However, the interviews were conducted shortly
after the regional elections, resulting in a change of political colors.
These events could provide a partial explanation for the high weight
of political factors at the time of the study. In French Guiana, political
issues related to the lack of vision of what had been done in the past
and high turnover rates affect the capacity for long-term strategic

planning. Similarly, other studies point out the importance of political

factors in the uptake of ESs, such as power relationships (Martinez-
Harms et al., 2018), modes of governance, competing interests, politi-
cal agendas, and vertical and horizontal organization (Saarikoski
et al., 2018).

Social-cultural and economic features can also set barriers to sus-
tainability achievement, even more so on islands. Because culture is
relatively stable (Reverte, 2022), programs promoting sustainability
should be consistent with local customs. Douglas (2006) stresses that
sustainability concepts rely on the assumption often proved incorrect
of “societal consensus on resource utilization, management issues,
and the causes of environmental problems.” Our case studies
exemplify the social consensus dilemma that generates tensions and
division amongst stakeholders. Environmental protection is qualified
as “white men's problems” in French Guiana. Environmental measures
conflict with traditional and historical uses of natural assets on
Reunion Island. Finally, there is a great divide between environmental
managers and public opinion on invasive grazer management in the
Canary Islands. However, despite the local debate on invasive alien
species management in the Canary Islands, tourists' demands for well-
managed ecosystems pressure decision-makers in their environmental
planning (Supplementary Materials C).

Building on the qualitative analysis we carried out in three EU
outermost regions, we suggest taking into consideration local
issues on PESTEL factors when framing an ESs study. If ESs uptake
is poor in a region, one should consider key factors hindering sus-
tainability, not limited to environmental issues. Environmental fac-
tors only constitute a fraction of the definition of sustainability
and, if studied as a stand-alone component, may rule out economic,
political, or social issues that influence a territory's relationships to
nature. However, in all case studies, technological and legal factors
accounted for minor shares and were evenly distributed amongst
case studies (on average, 9.7% and 5.3%, respectively). Therefore,
PESTEL analysis could be narrowed to its Political, Economic,
Socio-cultural, and Environmental (PESE) components to address

sustainability challenges.

4.2 | Therole of ESs in sustainability achievement
Given this research's limited number of case studies, it remains chal-
lenging to define generalizable conclusions. However, three major
topics stand out from the SWOT analysis of strategic ESs assessment
for sustainability: priority setting for spatial planning; invasive alien
species management; and, aquaculture in the Canary Islands.
Priority-setting objectives for ES assessment were the most rep-
resentative objective in our case studies (three of the seven strategies,
Table 2). Indeed, all case studies faced urban planning challenges lead-
ing to anarchic urban sprawl and increased land artificialization. ESs
assessments can help steer and manage urban development to
improve living conditions while minimizing environmental and socio-
economic impacts (Grunewald et al., 2021). Moreover, if local repre-
sentatives have little knowledge of the role of ecosystems, ES

assessment should favor topics that match political agendas to convey
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critical messages to safeguard the environment. Utilitarian arguments
can be compelling in convincing governments of the merits of protect-
ing certain areas from development (Reid et al., 2006). For example, in
French Guiana, unmanaged spatial planning damaged the wetlands'
flood buffering role. Assessing the economic value of flood protection
could be effective in shifting current development practices. Tangible
applications for ESs in urban planning involve identifying green infra-
structure networks and zoning ES hotspots and coldspots. Other
methods, such as Multi-Criteria Analysis (MCA), are useful for priority
setting. MCA aims to compare alternative planning scenario and their
impact on ESs to inform strategic decision-making on urban develop-
ment (Cortinovis et al., 2021).

Lower land artificialization coincided with higher implementation
levels and awareness of ESs concepts. Indeed, French Guiana is vastly
covered in Amazonian forest and demonstrates the highest level of ES
use according to the MAES barometer. The Canary Islands, and even
less Reunion Island, score poorly on the barometer and are both faced
with critical threats to biodiversity, primarily due to high rates of bio-
logical invasions. Invasive Alien Species (IAS) was a major topic in
these two territories, but also in French Guiana, where interviewees
were alarmed about the risk of poor land management and savannah
loss on the increase in invasions. The Convention on Biological Diver-
sity aims to control or eradicate priority species and manage pathways
preventing new introductions by 2020. This ambitious goal is not
reached. Roman and Mauerhofer (2022) suggest awareness plays a
huge role in IAS management, along with high cooperation and coor-
dination between the stakeholders, which all our case studies seem to
lack. Thus three of the seven ES strategies link directly or indirectly to
IAS management. Introduced species are both “a blessing and a curse”
(Pejchar & Mooney, 2009) as they can have both beneficial and detri-
mental effects on ESs. However, IAS's impact on ESs is poorly under-
stood, and it remains unclear how to assess ESs in highly modified
landscapes.

Finally, aquaculture was a critical topic in one of the three case
studies. According to interviewees, the Canary Islands are an inter-
national reference for finfish aquaculture. Intense collaboration
between researchers and industries fosters innovation and good
practices. There has been a recent academic interest in studying
aquaculture systems ESs (Weitzman, 2019). The most common
methods for aquaculture ES studies are economic valuations such
as replacement cost analysis, direct market value, and production
functions. These assessments could help assess positive or negative
aquaculture impacts on ESs, such as erosion control, biodiversity,
and carbon sequestration. Nevertheless, marine finfish aquaculture
ES assessments are underrepresented despite their potential envi-

ronmental impacts (ibid.).
4.3 | Cumulative effects of SDGs and synergies
with other policy frameworks

ESs-based approaches can account for the complexity of social-

ecological systems and the interactions within these systems,

Development *

consistently with the SDG ambitions (Johnson et al., 2019). Our
results suggest that mapping, assessing, and managing ESs could con-
tribute to multiple SDGs beyond the sole sphere of biodiversity.
Indeed, the proposed ESs-based strategies are expected to contribute
to conservation-related SDGs (15 and 14) and to generate co-benefits
on social-related SDGs such as those dealing with food security (SDG
2), sustainable cities (SDG 11), water resources (SDG 6), and produc-
tion systems (SDG 12). Consistently with our results, Erdogan et al.
(2021) found many SDGs directly considering ESs, such as SDGs
1 (No Poverty), 2 (Zero Hunger), 6 (Clean Water and Sanitation),
11 (urban development), 12 (consumption and production pattern),
13 (climate), 14 (land-based nutrient pollution of the seas), and 15 (ter-
restrial ES sustainability).

Assessing ESs' contribution to SDGs can serve as a basis for iden-
tifying synergies with other sectoral policy frameworks. Although EU
policies are not directly coordinated with SDGs, SDGs link virtually to
all EU policies (Steurer, 2021). These linkages were translated into a
European Commission report on the actions supporting the 2030
Agenda and the SDGs (EC, 2016). In the past couple of years, EU pol-
icy changes tackled social, economic, and environmental sustainability
with comprehensive frameworks consistent with the SDGs. For exam-
ple, the European Green Deal (EC, 2019) addresses 12 out of 17 SDGs.
Moreover, the European Commission is committed to monitoring the
implementation of Agenda 2030 through Eurostats' yearly tracking of
EU progress (Kluza et al., 2021). Therefore, through their link to SDGs,
in which ESs are firmly embedded, ESs could indirectly achieve simul-
taneously multiple international, European, national, and local policy
targets. We believe these strong policy synergies could help ESs
assessments find a quick translation into decision-making.

Decisions based on the preservation of multiple ESs could help
balance short-term strategies maximizing provision services (e.g., food
provision and timber) with the necessary long-term sustainability of
regulation ESs (e.g., pollination and flood mitigation, Wood
et al., 2018). The arbitration between productivity and durability is at
the very core of Sustainability science and the SDGs. It requires effort
coordination and good governance. Indeed, studies show a link
between political conditions (e.g., effective governance, political sta-
bility, freedom of expression, corruption control) and SDG achieve-
ment (Reverte, 2022). In sum, governance ineffectiveness challenges
the possibility of implementing integrated policies and making the

best use of ESs assessments and the SDGs.

44 | Limitations of the study

This study has several limitations. First, the participants' expertise in
our interview was biased toward the natural sciences, similarly to Bull
et al. (2016). Stakeholders were selected based on their knowledge of
ESs, their influence on environmental management, and their availabil-
ity for an interview, and they were not selected randomly. The SWOT
quadrants could have differed from a representative sample (e.g., age,
education level, field of work, and role). The views expressed in this

paper cannot be considered representative of the case studies but as

95UB917 SUOWILLOD BAIE81D) 3gedl|dde ay) Aq pauenob afe sajoiLe VO ‘SN Jo S9N o} Aelqi8UlUQ /8|1 UO (SUOTIPUOD-PUE-SWLIS)W0D A8 1M Afelq 1jeuljuo//:sdny) SUONIPUOD pUe SIS 1 8U) 885 *[2202/TT/60] o AiqiauljuQ Ao]iMW ‘@oueld aUeiyo0D Ag 8y PS/Z00T OT/I0p/L0d A 1m Arelqipul|uo//sdny woij pepeojumod ‘0 ‘6T.T660T



) [ 2

12 Sustainable 4.,
—LWI LEY— Development B ’%{y

BITOUN ET AL.

an insight into some of the challenges and opportunities for ES-based
management expressed by a limited number of participants. For this
reason, conclusions could not have been drawn between types of
stakeholders.

Moreover, the study provides a set of priorities based on local
opportunities for ES implementation in three territories. The views
expressed here are those that the interviewees gave importance
to. We propose a static vision of strategies for ES-based management,
reflective of the situation at a given time, which may evolve quickly.
Continued monitoring is necessary to obtain up-to-date strategies.

Second, data limitations occurred for the Canary Islands case
study. Only stakeholders from two of the eight islands were inter-
viewed (Gran Canaria and Tenerife). As a result, the SWOT matrix and
associated strategies may reflect the two main islands rather than the
archipelago as a whole. In French Guiana, stakeholder representation
is biased toward the views of public agencies. Indeed, obtaining con-
tacts was greatly facilitated by the participants arranging direct con-
tact with other stakeholders they believed were influential in local
environmental management, such as public agencies. The high posi-
tive response rates of French Guianese stakeholders (41.9% of con-
tacted stakeholders), displaying their interest in our study, could be
explained by the higher scores on the MAES barometer. This score
could indicate that higher levels of ESs implementation nurture posi-
tive perceptions of nature for its services.

Third, other factors could have been helpful in structuring the
interviews, such as professional norms and codes of conduct
(Saarikoski et al., 2018) or local use of ESs (Reilly et al., 2018). Indeed,
pre-listing factors do not necessarily result in the identification of all
the most relevant characteristics (Panagiotou & van Wijnen, 2005).
However, exhaustiveness was not as essential as perceived priorities
in our research. Our results could have benefited from validation and
adjustment with participating stakeholders. For example, capacity
building and social learning would have been enhanced with direct
restitution of the results in a webinar. In these webinars, the content
of the SWOT analysis could have been presented along with the strat-
egies for implementing ESs-based strategies within the territory. The
final strategies could have integrated the outcomes of these sessions
for result validation.

Further research could anticipate the organization of participatory
approaches to precise these strategies. For example, participants
could have been asked to rank the importance of the SWOT factors
(Helms & Nixon, 2010) to provide a quantitative basis for identifying
priority strategies. For instance, Arsi¢ et al. (2018) used the Analytic
Network Process methodology to give a hierarchy to SWOT factors
based on stakeholder ranking on a 1 to 9 scale.

In a nutshell, our results are based on the face-to-face interview-
ing of 38 stakeholders located in three regions, allowing for extensive
qualitative data collection. We acknowledge that research design is a
process that cannot allocate much time to framing the problem
to solve. However, studies could benefit from problem-framing
consultations with a few selected stakeholders to rapidly appraise
local enablers and barriers to sustainability. This appraisal could

be the first step to better connecting ES research to real-world

problems while forming an audience early in the design process for

disseminating results.

5 | CONCLUSIONS

The SDGs are a universal attempt to help guide a roadmap of path-
ways leading to sustainability for 2030. Their achievement is strongly
dependent on the preservation and good management of ESs. How-
ever, evidence of the practical use of ESs assessments in support of
policy and decision-making is still expected. To that end, a methodo-
logical SWOT-PESTEL framework was developed to identify strategic
ES studies that fit local needs. This study tested a novel and compre-
hensive SWOT approach to target PESTEL determinants of sustain-
ability and help understand how ES assessments could help address
them in three representative outermost European regions. The PES-
TEL factors were reported in SWOT matrices to identify potential
pathways to sustainability relying on ESs assessments in the Canary
Islands, French Guiana, and Reunion Island. We implemented this
framework by collecting qualitative data through expert interviews to
pinpoint advantages and hindrances to sustainability in each case
study. Applying the methodology to diverse case studies revealed dif-
ferent social-ecological systems and levers for sustainability, but also
some similarities across case studies. Especially, our findings outline
how natural resource management issues are closely intertwined with
governance issues, thus confirming the need for holistic views when
working toward sustainability. A lack of cooperation and trust
amongst stakeholders impeded working jointly.

Hence, building on these findings, a set of recommendations is
proposed to encourage ecosystem-based management as a potentially
sustainable solution.

First, our study underlines the need to consider local settings to
design meaningful and potentially transformative ESs assessments.
Indeed, we argue that one of the reasons for the limited practical
uptake of ESs approaches is the lack of inclusiveness in the problem
formulation. To design high-impact ESs studies, we suggest ES practi-
tioners consider PESE factors that enable or impede sustainability in a
territory. To gain quick knowledge of the key PESE factors, we recom-
mended meeting before the design of an ES study a few non-
academic stakeholders for an interview. If ESs studies relied on actual
needs and questions decision-makers have, ESs assessments could
find a quicker translation into policy and decisions. The scientific com-
munity must understand decision-makers' needs and provide them
with credible and relevant information, while decision-makers wish
for information and effective methods to inform decisions. Thus,
stakeholder engagement should occur from the beginning when fram-
ing the problem to solve and define how ESs assessments will address
the issue.

Second, to manage natural resources sustainably, ecosystem-
based management should be inclusive, negotiated, flexible, and adap-
tive to local conditions. Ultimately, decision-makers should regulate
different landscape uses to support equitable and sustainable manage-

ment. Indeed, unrecognized social values and ESs provided by
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environments often result in inequity in development. To foster a bal-
anced development, preserving livelihoods while achieving develop-
ment needs and guaranteeing environmental conservation, land-use
planners must be cautious about the interlinkages between ESs, and
between SDGs. Decision-makers must recognize that ecosystems pro-
vide valuable services and that undermining one of them can lead to
the loss of many more. Therefore, holistic views on challenges to sus-
tainability, such as those proposed in this paper, can shed light on
these interlinkages. Comprehensive approaches can help identify win-
ners and losers to development as ES assessments generate co-
benefits for environmental and social-related SDGs. Since SDGs are
high on the political agenda, creating a clear path on the multiple con-
tributions of ESs conservation to SDG achievement and policy out-
comes could promote the use of these approaches for a more
balanced view of development. Indeed, if these services are to help
achieve the SDGs, decision and policy-makers must gain awareness of
the drivers causing damage to ecosystem functions and their services.

Finally, our approach is consistent with the latest IPBES concep-
tual framework for ESs assessments adopted in December 2013,
building on the Millennium Ecosystem Assessment, which is currently
being tested in practice (Diaz et al., 2015). The IPBES framework
includes interlinked socio-ecological components, such as institutions,
governance systems, technology, and knowledge systems. It aims to
support transformative change in ES application and decision-making.
The potential for applying our framework is not limited to European
territories. The replication of the method would allow the examination
of the extent to which location-effects influence results. With the
global mainstreaming of good practices for environmental manage-
ment, we can assume the features identified as factors for successful
ecosystem-based management could be replicated globally in differ-
ent biogeographic regions (e.g., Caribbean outermost regions) or terri-
tories with different political statuses (e.g., sovereign countries, other
overseas territories, or non-EU members). In sum, the methodology
developed could be a valuable tool to kick-start the strategic planning
process for ESs' implementation and attain more sustainable

development.
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