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Abstract  
 
Strategic foresight analysis is emerging as a proactive approach to address complex challenges 
in environmental science, due to its characteristic in helping institutions and organizations to 
anticipate and prepare for future issues and opportunities. Especially in the context of climate 
change, this methodology becomes essential for understanding and managing the complexities 
of the land-sea interface (LSI), a dynamic zone where diverse and interconnected ecosystems 
interact, and where the land- and sea-based pressures converge.  
 
This guidance provides fundamental concepts and theoretical frameworks for the 
implementation of strategic foresight as a tool to facilitate multi-scale and multi-actor 
deliberations. Thus, research trends and insights are explored, providing insights into the 
evolution and areas of interest of this approach in managing LSIs. Moreover, within the 
document, the current methodologies and tools used in strategic foresight analysis for the 
management of LSIs are analyzed and discussed.  
 
The main benefits of strategic foresight analysis in LSI management include its interdisciplinarity 
and the possibility of facilitating transdisciplinary collaborative exercises, for a long-term view. It 
aims to support decision-making through scenario-based approaches and digital tools, this 
methodology enables the co-construction of capacities to assess cumulative impacts and 
opportunities, translating them into collective actions and adaptive management strategies at 
different governance levels.  
 
However, significant gaps persist in the applications of this methodology to LSI management, in 
which the applications are still not widespread, such as a scarcity of science-based approaches 
can be noted, which impacts the accuracy of global understanding of land-sea dynamics and 
future projections, the lack of the use of a broad range of foresight tools, and the complexity 
related to stakeholders engagement. 
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1.  Introduction  
 
Climate change (CC) is a complex issue that intensifies existing environmental challenges, 
including water scarcity and quality, habitat loss, and biodiversity decline (Cramer et al., 2018). 
This is a systemic issue, as evolving development landscapes and related risks are increasingly 
dynamic and interconnected, shaped by multiple factors that interact through intricate 
feedback mechanisms (UNEP, 2022). This interconnectedness is highlighted in the climate-
water-biodiversity nexus where CC, water resources, and biodiversity converge, emphasizing the 
necessity of integrated management approaches to address the multifaceted impacts of 
environmental changes (Jackson et al., 2022). Ecological complexity is reflected in the socio-
political space where anticipatory planning and governance are affected by tensions in the inter-
scalar and inter-sectoral relationships involved in environmental management (Ferraro et al., 
2024).  
 
This is particularly true within the LSI, where management is fragmented due to institutional 
obstacles and legacies from the past, and often fails to adequately respond to the material 
complexity of these natural connections, characterized by the impact of human activities (social 
and economic) both on land and at sea and their interaction with climate hazard phenomena 
(Schlüter et al., 2020). Coastal regions are economically and ecologically vital, providing 
essential ecosystem services such as nutrient cycling, habitat for biodiversity, and fisheries 
resources (Karp et al., 2015). However, the “openness” of marine ecosystems compared to 
terrestrial ones can complicate the design and implementation of management strategies, 
posing unique challenges that require innovative analytical approaches for their governance and 
planning (Innocenti & Musco, 2023).  
 
Given the existing gaps and challenges in the study, governance and management of LSI, 
strategic foresight analysis has emerged as a powerful tool to address the current situation, 
explore potential scenarios, identify emerging trends, systematically consider future conditions 
and their implications, and inform decision-making (Störmer et al., 2020). This approach 
incorporates a multi-actor perspective and a co-creation approach, using deliberative planning 
to address future environmental challenges.  
 
In light of this, scientists, decision-makers, managers, conservation practitioners, and 
stakeholders in general, have called for an integrated approach to managing terrestrial, 
freshwater, and marine socioecological systems (Alvarez Romero et al., 2011; Gordon 2007, 
Olsson et al., 2008; Stoms et al., 2005). In an evolving environment due to the threat of CC, this 
approach should be shaped not only in a more integrated way but also through the use of 
adequate tools to solve, at least partially, the gaps in knowledge deriving from concrete data, 
through the contribution of experts and interested parties (Ferraro et al., 2024).  
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Accordingly, the aim of this document is to raise awareness of stakeholders getting a general 
picture of the current state of the art of strategic foresight analysis for LSI management and 
planning, through an in-depth examination of the last sixteen years’ publications. 
 
The methodology behind the development of the present review is reported in the following box: 
 

Review methodology 
A multi-phase literature review was conducted to provide a comprehensive overview of 
the current state-of-the-art concerning the application of strategic foresight analysis in 
the management of LSI. The methodological approach is structured in four key steps 
including: i) scoping assessment, the strategic foresight overview (Section 2), ii) 
data/publications collection iii) scientometric analysis, trend and disciplines (Section 
3), and iv) systematic review, insights from key papers (Section 4). 
Finally, discussion (Section 5) and conclusion (Section 6) are reported. 

Scoping assessment 
(i.e. narrative review)  

 

The scoping assessment serves as the foundational phase of 
the review, aiming to comprehensively frame and understand 
the current state of strategic foresight analysis, providing a 
comprehensive description of what is known about a topic, 
including insights from grey literature, and establishing the 
boundaries for the analysis and setting the stage for the 
subsequent research. This phase minimizes the risk of 
including irrelevant aspects or overlooking essential 
elements, thereby laying a solid groundwork for driving the 
entire study.  

Data/publications 
collection  

 

Based on the results obtained from the narrative approach, 
this phase involved systematically searching peer-reviewed 
literature on the application of strategic foresight analysis 
methodological approaches in managing LSIs, through the 
creation of a specific search query on Scopus across 2008-
2024 (timeframe selected because before 2008 any study was 
found related with the specific topic)  
SEARCH QUERY: ("Strategic foresight analysis" OR "Foresight 
analysis") AND ("Climate" OR "Water" OR "Biodiversity") AND 
("Ecosystem" OR "Land" OR "Sea" OR "Coast" OR "Marine").  
NUMBER OF EXTRACTED PAPERS: 304  

Scientometric 
analysis  

 

The scientometric analysis was conducted to quantitatively 
assess the state of research examining the progression of 
research over time, focusing on identifying key trends in 
annual scientific production and highlighting the thematic 
areas of study of this methodology, to provide valuable 
insights, revealing gaps, and areas of growing interest.  

Systematic review  

 
A systematic review was implemented to answer defined 
research questions by collecting and summarizing relevant 
studies that met specific eligibility criteria (Oxman & Guyatt, 
1993). Scientific articles were selected trough a deep analysis 
and classification of the key papers selected was assessed, 
based on comparisons criteria, including the topic analysed, 
the geographical location, the methodological steps of the 
case studies, tools used, SHs involved, the types of data 
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used; whether the methodology applied took into account the 
effect of CC, whether management scenarios were created in 
the application of the foresight process, and finally if any 
policy was connected or directly related.  

Discussion  

 
Results are interpreted, compared in a critical way, and 
potential limitations and challenges are addressed, guiding 
readers from specific results to a broader understanding. This 
section also often suggests new research directions, 
highlighting unanswered questions or challenges.  

Conclusion  
 

Key outcomes and their implications are summarized, 
offering a clear takeaway for readers.  

 
 

2 Strategic foresight overview  
 
The philosophy behind strategic foresight has been established since the 1950s in the world of 
corporate strategy (Spaniol et al., 2022) and has grown into a multidisciplinary field, widely 
appreciated for generating speculative knowledge on plausible futures useful for the 
development of strategies (Ramírez and Selin, 2014; Rowland and Spaniol, 2015, 2017; Cook et 
al., 2014). Over the years, strategic foresight has been applied across multiple domains to 
anticipate risks and opportunities, guide decision-making, and enhance resilience in uncertain 
environments. Examples in the context of environmental security are detailed by Chad M. Briggs 
(2010), who explores the role of strategic foresight and its implications for military operations 
and national security planning. Meanwhile, in the corporate context, Vecchiato & Roveda (2010) 
focus on managing uncertainty in strategic foresight within corporate organizations, particularly 
addressing the uncertainties related to technological and social changes. 
 

2.1 Exploring Diverse Definitions  

Strategic foresight includes numerous definitions that share key elements. UNDP (2018) defines 
Foresight as the “generic term for those innovative methods of strategic planning, policy 
formulation and solution design that do not predict or foresee the future but work with 
alternative futures” and as “a systematic, participatory, process of information on the future and 
the construction of medium and long-term visions aimed at enabling current decisions and 
mobilizing joint action". This definition emphasizes the exploration of a range of possibilities, 
rather than focusing on predicting a single future outcome, and highlights the collaborative and 
action-oriented nature of foresight.  
 
Building upon the 2018 definition, UNDP (2022) emphasizes the resilience-building aspect of 
strategic foresight, defining it as “the discipline that explores the future to anticipate changes, 
develop possible transition paths, and resist shocks, to help us act in the present to shape the 
future we desire”.  
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In this context, it is crucial to underline the difference between forecasting and foresight (Table 
1), in fact, foresight goes beyond merely exploring future possibilities, as it also involves the 
construction of shared visions and the definition of strategies and actions to address the 
opportunities identified to pursue the defined shared visions. For this reason, strategic foresight 
is considered an action-oriented tool in the domain of public policy, namely in the phase (or 
stage) of policy formulation (Amanatidou et al., 2017; Miles and Popper, 2008; Havas et al., 
2005). 
 
Table 1. Foresight and Forecasting comparison. 
 

 Forecasting  Foresight  
 
Objective  

Focuses on predicting and planning 
what will happen in the future by 
estimating future outcomes and 
minimizing uncertainty (Rozanec et 
al., 2022; UNDP, 2022).  

Aims to explore a range of alternative 
futures, not to predict the most probable 
one, but to identify plausible and 
preferable futures (Cornish et al., 2004; 
UNDP, 2022).  

 
Approach  

Relies on quantitative analysis of 
trends, using models like trend 
extrapolation and statistical 
forecasting (Rozanec et al., 2022; 
UNDP, 2022).  

Provides a structured approach to 
gathering information, using advanced 
methods that account for weak signals, 
emerging trends, and potential evolution 
paths (Battistella et al., 2022).  

 
Outlook to 
Uncertainty  

Focuses on the most probable future 
scenarios. Seeks to minimize 
uncertainty in future outcomes by 
predicting and planning based on 
current trends (Rozanec et al., 2022; 
UNDP, 2022).  

Constructs scenarios that explore a range 
of futures. Embraces uncertainty as a 
source of learning and awareness, 
helping to manage vulnerabilities and 
navigate multiple scenarios (Rozanec et 
al., 2022; UNDP, 2022).  

 
Decision-Making 
support  

Provides tools for specific 
predictions, helping to plan and 
foresee what is likely to happen 
(UNDP, 2022).  

Offers tools to navigate uncertainties, 
make informed decisions for the future, 
and consider multiple scenarios and 
potential outcomes (UNDP, 2022; 
Hopkins and Zapata, 2007).  

 

2.2 Methodologies and Theoretical Frameworks  

In exploring Strategic Foresight Analysis, researchers and practitioners have developed a diverse 
array of methodologies and frameworks to enhance understanding and anticipation of the future 
(Table 2). These approaches aim to provide structured and systematic means of examining 
emerging trends, analyzing potential future conditions and their implications, and ultimately 
informing decision-making processes.  
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Table 2. Selected foresight methodology frameworks and relative steps. 
Foresight 
Frameworks  

UNDP Foresight Manual 
(2018)  

Voros et al. (2003)  Cook et al. 
(2014)  

UNDO Adaptive 
foresight approach 
(2018)  

Method  Outlines a Strategic 
Foresight Analysis 
framework composed of 
four phases, which was 
built on Voros’s (2003) 
approach.  

First detailed 
framework for the 
application of the 
Strategic foresight 
analysis, which 
explains in details 
the three steps 
that make up the 
foresight phase 
itself.  

Alternative 
six-stage 
framework.  

Defines a 
comprehensive 
adaptive foresight 
approach, involving 
different levels of 
participation, 
consisting of five 
stages.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Steps 

Input: strategic 
Intelligence  

Input  Define the 
scope  

 

 
 
 
 
 
 
 
 
 
 
Foresight 
 - Analysis 
 - Interpretation 
 - Prospecting  

Analysis: create 
order in large 
quantities of data 
(using tools such 
as trend analysis, 
impact matrices, 
and other similar 
analytical 
techniques)  

Collect 
inputs  

Diagnosis: 
policymakers and 
experts reflect on the 
situation of the current 
system  

Interpretation: 
search for deeper 
intrinsic structures  

Analyze the 
signals  

Exploration: building 
scenarios of possible 
future evolutions of the 
system with wider 
participation of 
interested parties  

 Prospecting: 
Creating and 
explicitly 
examining 
different visions of 
alternative futures  

Interpret the 
information  

Strategic orientation: 
policymakers discuss 
possible strategies 
(with varying degrees of 
stakeholder 
involvement, 
depending on the 
context)  

Results: broadening/new 
perspectives/perceptions 
or strategic options  

Results  Determine 
how to act  

Making choices: 
opening the public 
debate to reach the 
broadest possible 
consensus  

Strategy: strategic 
Planning  

Strategy  Implement 
the findings  

Implementation and 
coordination: Selected 
options are translated 
into policies  

 
 

The frameworks by Voros (2003) and Cook (2014) share many similarities but also exhibit 
differences. The one created by Voros (Figure 1 left) places greater emphasis on the 
fundamental phases that characterize foresight (analysis, interpretation, and prospection), 
focusing more on the search for insights and the creation of different possible futures. 
Differently, the framework by Cook (Figure 1 right) prioritizes the initial stages of scoping and 
gathering input. These early stages aim to determine the key questions and drivers relevant to 
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the system studied, emphasizing particular attention to understanding and identifying critical 
aspects at the beginning of the foresight process. 
 
Figure 1. Adaptation of the Framework by Voros (2003) (left figure). Adaptation of the Framework by Cook 
(2014) (right figure). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNDP (2018) highlights how, very often, the foresight is only partially designed or implemented, 
due to the lack of many elements that would be necessary within the generic model. The most 
incomplete approach, a "Shallow" foresight analysis framework, is also the most common. This 
is based only on trend analysis and can often turn out to be a simple prediction. Another 
incomplete approach is the “Narrow” foresight analysis framework. This includes two steps 
within the foresight phase, using this phase for both in-depth trend analysis and the strategic 
application of prospecting through scenario development (UNDP, 2018). Among the many 
foresight frameworks available, each with its strengths and limitations, the most suitable 
approach should be selected based on each means and objectives, allowing for the creation of 
original, reflective, and integrative foresight approach (van Asselt et al. 2010; Rulleau et al., 
2020). These frameworks suggest a series of tools and actions to be implemented across the 
different stages, which are defined in the following Section (2.3). 
 

2.3 Strategic foresight tools  

Strategic foresight analysis encompasses a variety of techniques, differing in the type of data 
used, ranging from approaches relying on expert input to data-driven methods to develop future 

Inputs 

Foresight 
 

Analysis 
 

Interpretation 
 

Prospection 

Outputs 

Strategy 

Set the scope 

Collects inputs 

Analyse signals 

Interpret information 

Determine how to act 

Take action 
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visions. Applications also vary in their focus, with some exploring multiple future scenarios and 
others targeting specific outcomes. Approaches can be analytical, focusing on problem-solving, 
or social, aimed at enhancing group interaction (Rogut et al., 2021; Steyaert & Lisoir 2005; 
UNIDO, 2005).  
What is most crucial is to select the tools that best align with the feasibility of implementation 
and the likelihood of adopting the insights. Several key strategic foresight tools and methods 
have been explored and the most relevant are summarized in Table 3, providing an overview of 
each tool's purpose and utility. It includes the category of the tool according to the (UNDP, 
2022b, 2022a) classification; the tool's name, a concise definition, and the three key 
components: “Input” refers to the useful information gathered from other tools; “Output” is what 
is expected to be produced by using the tool; “Outcome” describes what is expected to be done 
with the produced outputs. These tools can be applied in isolation, rather than as part of a 
process of global strategic foresight. However, mixed methods approaches can be more 
effective and offer numerous benefits by providing a more complete understanding. Combining 
tools in a complementary manner, depending on the objectives and capacities allows them to 
reinforce and enhance one another (UNDP, 2022). 
  



Table 3. Strategic Foresight tools based on the descriptions made by (Wilkinson & Kupers, 2014; Bengston, 2019; Bengston et al., 2012; Cook et al., 2014; 
Greenblott et al., 2019; UNDP, 2022a; Voros, 2003), logos from UNDP (2022a). “Input” refers to the useful information gathered from other tools; “Output” is what 
is expected to be produced by using the tool; “Outcome” describes what is 
expected to be done with the produced outputs. 

Category Tool Definition Input Output Outcome 

Exploring the 
future 

Driver 
mapping 

Determining the most influential factors shaping 
system transformation recognizing the driver, the 
underlying forces that cause changes and 
generate trends. 

STEEP-V (political, ecological, 
social, technical, economic) 
or PESTLE (political, 
environmental, social, 
technological, economic, 
legal) framework 

A collection of 
significant drivers 
influential to the 
system or focal topic 

An understanding of the drivers dividing the 
critical from the less influential ones and 
separating external and internal. 

Horizon 
scanning 

Identifying and aggregating early indications of 
change, or emerging signals that may potentially 
exert significant impacts when they develop 

A systematic search for 
signals of change 

Emerging signals of 
change (e.g., weak 
signals, trends, 
emerging issues, wild 
cards) 

• Development of strategic plans and 
programmes resilient to future changes 
• Foster understanding of emerging 
development 
• Promote formulation of innovative 
solutions 

Trend analysis 

Analyze data (signals and events) to identify 
patterns that indicate the directions of change and 
understand connections (correlations and 
causations) 

Driver mapping; Horizon 
scanning 

Identification of trends 
and their potential 
impacts 

Inform decision-making with data-driven 
insights and trend patterns 

Futures wheel 

Systematically explore the direct and indirect 
implications of important trends and events, 
producing a visual map to better understand 
them. 

Driver mapping; Trend 
analysis 

Visual mapping of 
trends and events 

Support in scenario planning and strategy 
development 

Creating 
alternate 

futures 

Future 
triangle 

Quick tool to map plausible futures through the 
interaction of 3 dimensions: forces of change, 
current trends and drivers, and historical 
barriers to the change. 

Driver Mapping; Horizon 
Scanning; Trends Analysis; 
Scenarios 

A set of images 
depicting plausible 
desired futures, forces 
driving towards them, 
and barriers 

• Mapping of plausible future 
• Identification of forces driving change 
• Strategic planning to overcome barriers 

Scenarios 

Description of plausible future states (scenario 
narratives) based on assumptions about key 
relationships between drivers of change and 
trends. 

Driver mapping; Trends 
analysis; Futures Wheel 

Scenario narratives 
(descriptions of the 
future states) 

• Awareness of critical assumptions about 
the future and their alternatives 
• Understanding dynamics of a system’s 
evolution, and the options available to 
decision-makers and different SHs 
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Reimagining the 
future 

Casual 
layered 

analysis (CLA) 

Deconstruct a preferred future and uncover 
underlying assumptions to develop novel 
narratives about the future and guide new policies 
and strategies. 

Scans; Trends; Scenarios 

Dominant worldviews, 
myths and narratives; 
Reimagined scenarios; 
New narratives and 
stories 

• Deeper understanding of the shaping 
issues 
• Insight into designing processes, 
strategies, policies to deliver sustainable 
outcomes 
• Ability to look beyond the surface, 
address issues and redesign systems from 
the base 

Three horizon 
framework 

Tool to challenge current assumptions about the 
future and explore emerging changes, transition 
processes and potential timing. 

Horizon Scanning, Trends 
Analysis 

Unpacking and 
challenging 
assumptions 

• Identifying the most promising strategies, 
policies, programmes or innovations in 
terms of impact 

Inclusive 
imaginaries 

A collective reflection and imagination process to 
develop equitable and inclusive future policies 
that reflect local culture and people’s lived 
experiences. 

Community engagement 
processes; Participatory 
workshops; Stakeholder 
interviews 

• A vision of the future 
• Reflections on 
knowledge sources and 
influences 
• A map documenting 
the stages, capacities, 
and emerging threats 

• Acquire diverse perspectives for policy 
design 
• Verify trends research or horizon scanning 
efforts with community perspectives 
• Identify priority areas for intervention 
• Chart out strategies and actions towards 
a program vision 

Transforming 
the future 

Visioning 
Process of collaboratively developing a shared 
vision for the future and focusing on what a 
successful outcome looks like. 

Scenarios; Backcasting A shared vision 
• A collective and discussed vision of the 
future that can guide action and engage all 
relevant stakeholder 

Backcasting 
Imagining a future where our goals have already 
been achieved, then working back to identify the 
key steps and actions that lead to that outcome. 

Scenarios; Visioning 

• The new policies, 
institutions, main 
actors and their roles 
required to realize the 
vision 

• The initial steps of an action plan or 
roadmap towards the preferred future 

Future-testing 
strategies 

Wind 
tunnelling 

Method to stress-test strategies against a range of 
alternative future scenarios, to identify the most 
robust ones and reveal how different contexts can 
impact the needs of our various SHs 

Scenarios; Strategies and 
current strategic options, 
frameworks, or plans 

A set of ranked 
strategies based on 
their suitability across 
diverse scenarios 

• Improved flexibility in the design and 
implementation of policies and projects 
• Adaptability to pivot when contexts 
change 
• More resilient programs, policies and 
plans 

Road mapping 

Method to chart the combination of steps, 
actions, strategies, policies, programs, 
interventions, and resources required to achieve a 
preferred future vision. 

Visioning; Backcasting; Wind 
tunnelling; 3 Horizons 
framework 

Easy-to-use, 
comprehensive report 
incorporating texts, 
animations, 
simulations and visuals 

• Development of a comprehensive action 
plan 
• Steps and resources needed 
identification 
• Clear understanding of interconnections 
and gaps 



3 Scientometric results: trend and 

disciplines 
 
To understand the progressive relevance and trend of the application of strategic foresight 
analysis in the field of coastal environmental sciences, annual scientific production was 
surveyed. 
As shown in Figure 2, the query revealed 304 studies published between 2008 and 2024. No 
studies related to this specific topic were found before 2008. The number of publications has 
increased steadily over the last 9 years, reaching a peak in 2023. This trend is also reflected in 
Google Trends 1data, where a gradual increase in interest for the term “strategic foresight” can 
be observed from 2008 onwards (Figure 3). This trend highlights the growing interest of the 
community's scientific expertise in the application of foresight analysis methods to this area of 
research. 

 
Figure 2. Number of articles coming from the query. 

 
Figure 3. Global interest over time for the term ‘Strategic Foresight’ based on Google Trends data. 

 
The analysis of the most relevant disciplines for these studies on strategic foresight analysis 
shows a strong interdisciplinarity. As reported in Figure 4, the main disciplinary areas involved 
are Environmental Sciences, Social science, Agricultural and biological science, and Business 
Management and Accounting. 
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Figure 4. Subject area graph indicating the number of papers published across each discipline in the 
query. 
 
 

4 Systematic results: insights from 

key papers 
 

4.1 Overview of selected ‘key papers’ 

 
In Table 4 an extract of the main results of the systematic review is shown. Each row represents 
an identified key paper, among the 45 selected for their pertinence in the study, detailing the 
specific topic it addresses. Broad macro-categories (i.e. "Alien Species", "Territorial planning and 
management", "Climate Change Adaptation," "Socio-ecological Interactions", “Economic and 
development”, “Conservation”, “Fish and fisheries”) are categorized, and the tools utilized, and 
the citation are reported. Each macro-category was designed to be aligned with a specific target 
from the United Nations Sustainable Development Goals (SDGs) reported in Agenda 2030 
(Nations, 2018), reinforcing the connection between research outcomes and global 
sustainability objectives. By design, each of these macro-categories is based on relevant SDG 
targets meaning the review underscores the importance of integrating strategic foresight into 
global sustainability efforts, ensuring that research outcomes are directly applicable to the 
achievement of these critical international objectives. 
From the table it can be underlined that the topics cover a broad spectrum of themes, 
nevertheless, the analysis of invasive alien species is the topic most frequently addressed 
using foresight analysis tools, as evidenced by a total of 12 articles. These studies explore 
different segments of the broad topic, from the specific category of freshwater invasive alien 
species (Caffrey et al. 2014), to more broad categories, taking into account invasive marine and 
freshwater species, terrestrial invertebrates, vertebrates and plants to calculate their impacts 
(Roy et al. 2014). 
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After the category of invasive species, the most addressed topic concerns Territorial planning 
and management, indicating a proactive approach to ensuring the sustainable use and 
protection of resources. Then, Climate change adaptation is the theme reflecting the urgent 
need to address the impacts of climate change on ecosystems. The economic dimensions of 
coastal management are addressed under the theme of Economics and Development. There's a 
growing interest in the concept of the "blue economy," which emphasizes the sustainable use of 
ocean resources for economic growth, as explored by Pace, Borch, et al. (2023) and Pace, 
Saritas, et al. (2023). The less present categories are Conservation and Fish and Fisheries, with a 
total of 4 papers each. 

 
Table 4. Study areas macro-categories with percentage of key papers and applied strategic 
foresight tools. 
 

Macro - category 
in SDGs targets 

Topic Tool Paper 

Alien species SDG 
Target 15.8 “Reduce 

the impact of 
invasive species” 

Invasive alien species (Freshwater) Horizon scanning (Caffrey et al., 2014) 

Invasive alien species (Marine) 
Horizon scanning (Oficialdegui et al., 2023) 
Horizon scanning (Tsiamis et al., 2020) 

Invasive alien species (Marine, 
freshwater, terrestrial) 

Horizon scanning (Lucy et al., 2020) 

Invasive alien species (Marine, 
freshwater, terrestrial, and plants) 

Horizon scanning 
(Cano-Barbacil et al., 

2023) 
Horizon scanning (Peyton et al., 2020) 

Invasive alien species (Marine, 
freshwater invertebrates, terrestrial 

invertebrates, vertebrates and 
plants) impact 

Horizon scanning (Roy et al., 2014) 

Invasive non-native marine and 
brackish water species 

Horizon scanning (Clarke et al., 2020) 

Invasive non-native species likely to 
threaten biodiversity 

Horizon scanning (Hughes et al., 2020) 

Artic aquatic non-indigenous 
species risk 

Horizon scanning (Goldsmit et al., 2021) 

Potential threats from marine 
invasive alien species 

Horizon scanning (Cottier-Cook et al., 2024) 

Potentially invasive non-native 
marine species 

Horizon scanning 
(O’shaughnessy et al, 

2023) 

Territorial planning 
and management 
SDG Target 11.3 

“Sustainable 
urbanization” 

 

Artic marine infrastructures Horizon scanning (Gormley et al., 2023) 
Coastal flooding and inundation on 

the local economy 
Scenario planning (Eaves et al., 2023) 

Landscape planning 
Visioning 

Backcasting 
Scenario planning 

(Roggema, Tillie & 
Hollanders, 2021) 

Management of the Pacific Crown-
of-Thorns Sea Star Acanthaster sp. 

Horizon scanning 
 

(Pratchett et al, 2021) 

Management for coral reef 
ecosystem services 

Scenario planning (Rogers et al., 2015) 

26,7% 

17,8% 
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Sustainable land and sea planning Scenario planning (Bohnet et al., 2010) 
Water infrastructure planning for 

nitrogen management 
Scenario planning 

(Harris-Lovett, Lienert & 
Sedlak, 2019) 

Wetland governance 
The World Café 

method 
Scenario planning 

(Polajnar Horvat et al., 
2022) 

Climate change 
adaptation SDG 

Target 13.1 
“Resilience to 

climate hazards” 
 

Agricultural and water 
management (use of groundwater, 
aquifers risk and overexploitation) 

on climate change adaptation) 

Drivers mapping 
Scenario planning 

(Faysse et al., 2014a) 

Scenarios planning (in 
some Drivers mapping 

and Trend analysis) 
(Faysse et al., 2014b) 

Climate adaptation in coastal areas 
Drivers mapping 

Scenario planning 
(Nagy & Gutiàrrez, 2018) 

Climate change adaptation in 
coastal areas 

Drivers mapping 
Scenario planning 

(Sano et al., 2012) 

Climate change adaptation for 
natural resource 

Horizon scanning 
Scenario planning 

(Serrao-Neumann et al., 
2019) 

Sea level rise 
Horizon scanning 

Visioning 
Scenario planning 

(Wedin & Wikman–Svahn, 
2021) 

Socio-ecological 
interactions SDG 

Target 15.9 
“Integrate 

ecosystems and 
social development” 

 

Arctic Shipping Scenario planning (Brigham, 2008) 
Cumulative effects for sustainable 

seas 
Scenario planning (Davies et al., 2018) 

Ecotourism 
Drivers mapping 

Scenario planning 
(Bohensky et al., 2009) 

Regional cumulative effects of 
future development 

Horizon scanning 
Trend analysis 

Scenario planning 
(Tulloch et al., 2024) 

Ocean science–policy interface Horizon scanning (Rudd, 2015) 
Oceans and societies interaction Horizon scanning (Lacroix et al., 2016) 

Economics and 
development SDG 

Target 8.4 “Decouple 
growth from 

environmental 
degradation” 

 

Arctic development Horizon scanning (Petrov et al., 2021) 

Blue economy 

Trend analysis 
Futures wheel 

Scenario planning 
Horizon scanning 

Trend analysis 
(narrative) 

(Pace, Borch & Deidun, 
2023a) 

 
(Pace, Saritas & Deidun, 

2023b) 

Ocean Sustainable Development 

Horizon scanning 
Drivers mapping 

Scenario planning 
Backcasting 

(Nash et al., 2022) 

Sustainable development planning 
Scenarios planning 

Trend analysis 
(Wyatt et al., 2021) 

Conservation SDG 
Target 15.5 
“Protecting 

Biodiversity" 
 

Conservation and natural resource 
management 

Horizon scanning (Weeks & Adams, 2018) 

Conservation of global biological 
diversity 

Horizon scannin (Southerland et al., 2009) 

Marine conservation Horizon scanning (Parson et al., 2014) 

Marine biodiversity conservation 
Drivers mapping 

Scenario planning 
Wind tunnelling 

(Haward et al., 2013) 

13,3% 

13,3% 

11,1% 

8,9% 
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Fish and fisheries 
SDG Target 14.4 

“End overfishing and 
restore stocks” 

 

Fish and fisheries Horizon scanning 
(Williams, Tibbetts, & 

Holmes, 2023) 

Fisheries management 

Horizon scanning 
Scenario planning 

(Gammage & Jarre, 2021a) 

Horizon scanning 
Scenario planning 

(Gammage & Jarre, 2021b) 

Migratory fish research 
Drivers mapping 

Scenario planning 
(Lambert et al., 2019) 

 
The studies reviewed used a range of foresight tools, sometimes in combination. It is interesting 
to note that some tools described previously and in turn described by UNDP (2022b), do not 
leave the review, showing a great predominance in the use of some of them. The results are 
presented in Figure 5, where the lines show the frequency of tool usage across the selected key 
papers. As can be seen, the two most used methodologies were: Horizon Scanning, with a total 
of 28 applications, and Scenario Planning, with a total of 24. 
Another aspect to analyze is how the majority of the articles, for a total of 28, apply only one tool 
within their methodology, then there are 13 cases in which 2 tools are used, 4 cases with 3 tools, 
and finally, only 1 case in which 4 different tools are used in succession  
 

 
Figure 5. Foresight tools utilized within the selected 45 key papers. 

 
The selected studies involve collaborative processes, aiming to capture and integrate different 
perspectives and forms of knowledge to inform decision-making and adaptation strategies for 
coastal environments. However, as represented in Figure 6, within our set of publications, most 
of the studies analyzed feature only the participation of experts or researchers (21 studies, 
about 47%). Subsequently, a smaller portion of publications includes a bigger range of SHs, as in 
the case of (Bohensky et al., 2009) which involves industry representatives, eco-tourism 
operators, NGOs, thus eliminating the portion of experts or researchers; or in the case of 
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(Polajnar Horvat et al., 2022) which creates an audience of representatives of interest groups, 
private businesses, training centres and schools, landowners, higher education and research, 
and business support organizations, but not involving governance representatives within its 
strategic foresight processes. It can be noted that the studies involving a mixed audience of SHs 
(including representatives of government, NGOs, private sector, academia, etc.) amount to a 
total of 12 and that another 6 case studies also manage to integrate traditional or indigenous 
communities within the dialogue. 
 

 
Figure 6. Stakeholders involved (n°; %) within the selected 45 key papers. 
 

4.2 Relationships between thematic areas, applied tools 

andstakeholder involvement 

 
The relationships between the topics and the chosen tools are crucial for understanding the 
main interactions. To investigate this, a Sankey chart was designed, as illustrated in Figure 7. The 
chart provides a clear representation of the interconnections between topic categories, 
foresight tools, and audiences, highlighting the most prevalent applications and strongest 
relationships. 
Figure 7 shows that the study of invasive alien species is exclusively addressed using the horizon 
scanning method, underlying the dominance of this tool. Most of these case studies are 
implemented following a similar scheme which is organized into 3 main steps: i) Production of 
preliminary lists of the most important drivers; ii) Prioritization of drivers made by stakeholders, 
usually through a questionnaire; iii) Consensus approach to validate the results of the previous 
horizon scanning phase. Sometimes additional steps such as impact assessment are added to 
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these steps, or a final phase of statistical analysis, which can also include consequent insight 
analysis. 
In this type of case study, the focus is on the monitoring and early warning aspects, so Horizon 
Scanning lends itself perfectly to quickly emerging threats, while the focus does not appear to 
be on the actual management of these. 
A further example of the correlation between tool and scope of application is the use of the 
Scenario Planning tool. This tool, as has already been highlighted, is one of the most used within 
our pool of articles. It is a versatile tool used in all categories, demonstrating its importance in 
long-term planning, with a strong representation in CC adaptation, Economics and 
development, and Socio-ecological interactions, and a lack only in the study of Alien species. In 
particular, the articles that adopt Scenario Planning focus more on two aspects: 1) the analysis 
of possible futures linked to customer change adaptation and 2) the evaluation of developments 
regarding planning, management, and the creation of infrastructures. The scenario planning tool 
is frequently used with a wide range of stakeholders, including indigenous communities. 
 
As regards the analysis of possible futures linked to CC adaptation, this process is often 
combined with driver mapping to search for the drivers that will shape possible futures. For 
instance, in Nagy et al. (2018) a mainly narrative work of Vulnerability Reduction Assessment is 
conducted based on the perception of threats, impacts, vulnerability, uncertainties and 
scenarios through a Climate drivers' matrix and a Management drivers' matrix, utilizing 
quantitative data. Driver mapping is also a tool that from the perspective of SHs engagement, 
has a high representation with Mixed SHs, indicating a common use in contexts that require 
input from different stakeholders. 
 
A final interesting correlation between the topic covered and the tool used is shown by the fact 
that the trend analysis tool is not particularly used within the selected key papers, with a 
balanced presence among the audiences, showing that it is a versatile tool for trend analysis. As 
regards the macro categories of application, it shows a greater representation among 
"Economics and development" studies. An example of integrating quantitative trend analysis 
with other tools in an integrated approach is shown for example in the article by Wyatt et al. 
(2021) where following phases of participatory mapping and narrative scenario creation, two 
modelling phases are carried out, first focusing on the habitat risk assessment, for each 
scenario, and then on the consequent ecosystem services modelling, to give quantitative values 
to possible futures. 
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Figure 7. Sankey chart connecting the macro categories, utilized tools, and SH involved of the 45 key 
paper. 

 

4.3 Climate change and management scenarios 

The integration of CC considerations within strategic foresight analysis is examined to quantify 
the inclusion of this aspect into the field of LSI management. Results presented in Figure 8.A, 
show how this topic is taken into consideration in 58% of the reviewed case studies (for a total of 
26 times). It is important to underline how this was done mostly through a narrative 
representation, while just a couple of examples present an integration of quantitative data and 
climate models within the assessments and scenario development. An example of an approach 
to the integration of quantitative CC can be found in Nagy et al. (2018), where the scenarios are 
based on the integration of stakeholder opinion and data from IPCC AR-5 RCP 4.5 and 8.5 
midterm projections. Examples of integration from the qualitative point of CC can be found in 
Prason et al. (2014), Rudd (2015), Sutherland et al. (2009), and Weeks & Adams (2018). These 
are four examples of horizon scanning through surveys to identify potentially important research 
questions (in the context of the ocean science-policy interface as regards Rudd (2015) and 
conservation as regards the other three). In these cases, the CC is taken into consideration by 
creating in all cases a separate section within the survey on possible research questions, but no 
quantitative approach is applied. 
 
As a final analysis, the presence of management scenarios is also considered (Figure 8.B), 
highlighting how these are developed, and strategies are evaluated to address environmental 
challenges. In this case, it was observed that 49% of the publications examined consider 
management scenarios. The remaining 51% deals with case studies in which the issues 
analyzed are not explored in their possible variations based on the types of management that 
could be done. Among these, 11% present management suggestions or underline some 
problems of the current governance system but without analyzing what the evolutions of a 
change in the current system could be. 
 
 
 



D2.2: Guidance on the Implementation of the case studies –  
A tool for the development of strategic foresight 

21 

A 

 
 
B 

 
Figure 8. Percentage of studies integrating Climate change (8.A) and management scenarios (8.B) within 
the selected 45 key papers. 

 
The papers analyzed are distinguished by the adoption of different time horizons (Figure 9), 
highlighting a wide variety of approaches in considering the future. The different time horizons 
analyzed show a significant heterogeneity, also taking into account that some research focuses 
on more than one time horizon such as in Eaves et al. (2023). Two main peaks are identified in 
2030 and 2050. The first peak is linked to the deadline set for the achievement of the Sustainable 

58%29%

13%

Is Climate Change taken into account?

YES

NO

Only theoretically

49%

40%

11%

Are management scenarios taken into 
account?

YES

NO

Only management suggestions



D2.2: Guidance on the Implementation of the case studies –  
A tool for the development of strategic foresight 

22 

Development Goals of the 2030 Agenda, while the second is frequently used as a temporal 
reference for medium-term climate analyses. Furthermore, a significant number of articles 
emerged that do not report any precise temporal reference, this was reported mainly between 
the horizon scanning approaches, which often privilege the identification of emerging trends and 
potential future changes without specifying a defined reference period, such as Parson et al. 
(2014) and Sutherland et al. (2009). 

 
Figure 9. Percentage of studies for each time horizon within the selected 45 key papers. 

 

5 Discussion 
 
In line with the literature review presented, several key points emerge for reflection on the use of 
foresight analysis methods in research and planning projects addressing environmental issues, 
particularly with a focus on coastal ecosystems. These reflections encompass key benefits, 
innovations, gaps, and challenges in the management of the LSI. 
 

5.1  The promising strategic foresight role in land-sea 

planning 

The results of the literature review show that while strategic foresight analysis has long been 
established in the economic and political domains (Bathke et al., 2022; Kelly et al., 2022) its 
application in environmental and territorial planning has recently gained traction. The overall 
trend indicates a growing interest in strategic foresight, while more in detail, publication trends 
indicate growing interest within the scientific community in using foresight methods to tackle 
environmental challenges, particularly for their potential to integrate insights from various 
scientific and social disciplines. Moreover, it is essential to highlight the increasing interest from 
decision-makers and international institutions in adopting strategic foresight tools for policy-
making and governance. This growing trend is particularly evident in multi-stakeholder initiatives 

0

1

2

3

4

5

6

7

8

9

10

Time Horizons

Reeks 1



D2.2: Guidance on the Implementation of the case studies –  
A tool for the development of strategic foresight 

23 

and projects aimed at addressing complex challenges such as climate change, biodiversity loss, 
and sustainable development. 
 
However, the studies included in this systematic review showcase a gap in the application of 
strategic foresight to explore in detail the inherent complexity of the LSI and of the 
interconnected dynamics between land and marine ecosystems. 
This gap may stem from challenges in determining the boundaries of these critical areas, and 
the possible conflicts induced by the multiple social and economic sectors at stake (Faysse, 
Errahj, et al., 2014; Gammage & Jarre, 2021). 
While some land-sea agreements are underway at an institutional level, such as those related to 
the EU Restoration Law, aimed at promoting integrated land-sea connection (European Union, 
2024), coordination between sectors remains insufficient. Therefore, it is clear the need to 
establish specific sector coordination to harmonies the concept of land-sea integration. 
In this respect, strategic foresight could play an extremely significant role in guiding the long-
term planning of environmental decisions, particularly for the LSI. It can contribute in several key 
aspects, including (i) monitoring existing problems; (ii) managing uncertainty by highlighting 
emerging threats and improving the understanding of emerging risks, challenges, and their 
potential implications; (iii) promoting the emergence of innovative solutions by identifying the 
best strategies to address issues; (iv) planning strategically for the future by exploring a broader 
range of alternative futures; (v) testing the resilience of policies by evaluating existing or 
proposed strategies against different future scenarios, to improve our ability to adapt and 
respond to future shocks; (vi) defining a research agenda (Cook et al., 2014; Ednie et al., 2023; 
UNDP, 2022b). Accordingly, integrating strategic foresight within LSI planning seems crucial to 
ensure that future policies and actions are informed by a complete and integrated 
understanding of the overall system. 
 

5.2  Challenges and opportunities in expanding tool diversity 

and integration 

The present review highlights that strategic foresight is not based on a single or rigid set of 
techniques, but rather on numerous types of foresight methods and tools. Accordingly, one of 
the strengths of the foresight science framework lies in its intrinsic characteristic of multiple 
tools integration to produce complete and accurate frameworks that can lead to effective 
sustainable decisions (Cook et al., 2014; Ednie et al., 2023; Kelly et al., 2022). 
However, there is a marked trend in literature, toward using single elements or isolated tools: the 
review results reveal a tendency to primarily use certain tools, e.g. horizon scanning and 
scenario planning. Horizon scanning approaches tend to exhibit similar steps and processes, 
such as ranking exercises during workshops and prioritization questionnaires. 
Conversely, the use of scenario planning in different thematic contexts reveals a wide range of 
approaches and activities. These include narrative storylines creation (Bohensky et al., 2011; 
Haward et al., 2013; Wyatt et al., 2021), innovative creative techniques such as role-plays and 
drawings (Eaves et al., 2023; Faysse, Errahj, et al., 2014; Nash et al., 2022), and modelling 
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approaches (Bohnet, 2010; Gammage & Jarre, 2021; Harris-Lovett et al., 2019; Tulloch et al., 
2024). 
Some studies, such as Tulloch et al. (2024), exemplify how the integration of qualitative and 
quantitative methodologies can improve the foresight process by combining ecological 
modelling with community engagement. This example involved predictive models to assess the 
cumulative impacts of future development scenarios, also integrating indigenous knowledge 
through structured interviews and focus groups, as better outlined in Box 1. The combination of 
qualitative and quantitative methodologies allows not only to identify potential future impacts 
but also to integrate local and contextual knowledge that is crucial for the success of adaptation 
and mitigation strategies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10. Adapted from Tuccloch et al. (2024) 

Box 1: Combining cumulative impact assessment and community engagement for 

integrated foresight Tulloch et al., 2024 “Predicting regional cumulative 

effects of future development on coastal ecosystems to support Indigenous 

governance” 

 
Addressed issue: 
How industrial development (salmon aquaculture, energy/mining, forestry, tourism) threatens the 
health of regional ecosystems. 
What was done:  

› Selection of Ecosystem components and development of species and pressures maps 

› Horizon scanning for interaction matrix and single species cumulative impact maps 

› 3Analysis of the megatrend and scenario planning trough Bayesian Network: predicting probability of 
persistence and comparing ecosystem health under different development scenarios 

Stakeholders engagement: 
Indigenous and scientific experts engaged through elicitation workshops, semi-structured 
interviews, online questionnaires and iterative review of results. 
Key outputs: 
Interaction matrices for Bayesian analyses spatial maps of species persistence and ecosystem 
health, future development scenarios (ecotourism, renewable resources, intensive development), 
an interactive online application (Shinyapp), and guidelines for ecosystem management 
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From these insights, a key challenge identified within the review is that many foresight tools 
mentioned, including those recommended by international frameworks such as UNDP (2022b) 
appear underutilized in scientific studies (e.g., Backcasting and Road Mapping). Although the 
results obtained from this literature review encompass a wide range of topics and goals, as 
shown in Table 4, it is important to note that the tools discussed in scientific papers indexed in 
Scopus, may differ from those applied in grey literature or in actual planning and policy-making 
processes. Notably, the case study by Roggema et al., 2021, described in Box 2, uses visioning 
and backcasting to explore the future and the needed stages and steps for developing an 
adaptive future landscape. 
While the scientific focus often emphasizes the proven effectiveness of specific methods, this 
approach limits the exploration of combinations and variations that could provide new insights 
for planners and decisionmakers. By incorporating and investigating these under-utilized tools, 
foresight processes can become more valuable, serving as a dynamic resource that benefits 
from structured and flexible approaches. This will enable the full potential of strategic foresight 
to be exploited for comparing alternative futures, mapping potential pathways and setting 
milestones that align with long-term goals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 2: Use of non-common tools for land-sea interface adaptation pathways. 

Roggema et al., 2021: “Designing the adaptive landscape: Leapfrogging 

stacked vulnerabilities” 

 
Addressed issue: 
The complex interplay between sea level rise, salinity, the risk of flooding and unsustainable 
freshwater-dependent agriculture, and loss of biodiversity, soil subsidence as a result of gas 
extractions, declining economic and social wellbeing. 
What was done: 

› Envisioning future of agricultural systems, climate change, and ecology in a 100 year horizon 

› Planning an integrated spatial future of the landscape adaptation 

› Designing a staged process of implementing an adaptive future landscape using a backcasting 
approach, and designing thematic implications of different interventions for food, ecology, and 
safety. 

Stakeholders engagement: 
Collaborative workshops with collective design sessions and innovative approaches, and 
iterative evaluations of proposals through analytical reflections. 
Key outputs: 
Creation of a dynamic resilient landscape scenario aimed at enhancing biodiversity through a 
saline-fresh ecological gradient. It also resulted in a project structured in stages (2031 - 2061 
- 2091 - 2121) with gradual reintroduction of saltwater, creation of agricultural land, and 
development of new ecological habitats and natural safety systems. 
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Figure 11. Stages plan from Roggema et al. (2021) 

 

5.3  The climate change view: science-based and narrative 

approaches 

Given the impacts which climate change is already causing and aware of the broad spectrum of 
available scenarios (Pörtner et al., 2022), it is crucial to be able to manage the LSI with a 
forward-looking perspective. For this reason, foresight seems to take on particular significance, 
as a tool for connecting different perspectives and sectors, fostering a more complete 
understanding of complex climate change challenges. Moreover, the large number of climate 
change-related data available today is a great resource also for planning. Incorporating large-
scale data and predictive models into strategic foresight analysis gives the opportunities to go 
beyond narrative scenarios and provide valuable insights into potential future dynamics and 
risks of the LSI. A relevant example of integrating quantitative climate change data is described 
by Nagy et al. (2018) (Box 3), where the development of scenarios combines stakeholder input 
with data derived from IPCC AR-5 RCP 4.5 and 8.5 midterm projections. 
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Figure 12. Scenarios from Nagy & Gutiérrez (2018) 

 
Advanced tools and strategies, such as artificial intelligence, can streamline data collection, 
trend modelling, scenarios development, and smart decision support systems. This automation 
can reduce the time and effort required, improve the accuracy and relevance of foresight 
analysis, and enhance the understanding of environmental risks and drivers of change (Ednie et 
al., 2023; Kelly et al., 2022; Scoville et al., 2021). 

Box 3: Assessing threats on LSI socio-ecological systems to create 

strategic agendas Nagy & Gutiérrez, 2018: “Scenario Planning 

Toward Climate Adaptation: the Uruguayan Coast” 

 
Addressed issue: 
Threats posed by climate change and variability to coastal socio-environmental 
systems in Uruguay. 
What was done: 

› Vulnerability Reduction Assessment (VRA) aimed at understanding perceptions of 
threats, impacts, vulnerabilities, and uncertainties among stakeholders 

› Scenario Planning combining top-down climate models with bottom-up stakeholder 
perceptions to develop plausible future scenarios and pathways for adaptation 

› Climate Drivers’ Matrix & Management Drivers’ Matrix tools employed to systematically 
assess how various drivers impact socio-environmental systems and identify potential 
responses 

Stakeholders engagement: 
Natural and social science experts, stakeholders, local managers, 
and community members engaged through workshops, interviews, 
focus group discussions, and brainstorming sessions. 
Key outputs: 
Scenarios for 2030–2050, which informed the creation of a 
strategic agenda for enhancing coastal resilience and climate 
adaptation planning in Uruguaya. 
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However, it is essential to highlight how relevant data is often inaccessible or accompanied by 
insufficient metadata or lack of clarity regarding its structure and provenance, making it difficult 
to integrate into decisionmaking processes. Additionally, available dashboards tend to have 
limited functionality, and structured tools to facilitate data comparison and effective use are 
generally lacking. Ensuring accessible and transparent data systems is crucial to improving 
strategic foresight efforts. The development of structured systems would facilitate seamless 
data access, enabling effective connections between theoretical studies and the creation of 
concrete policies and actions. 
Furthermore, promoting the use of digital tools beyond academic research, such as in hands-on 
activities like these or hackathons, could serve as valuable methods to test the robustness of 
these tools, and improve their applicability in real-world settings. 
 
From the review findings, it seems promising that more than half of the key papers consider 
climate change into account. However, most of these studies only consider climate change just 
from a qualitative perspective, without showing quantitative trends or assessments. The studied 
papers tend to rely heavily on stakeholder choices with a paucity of numerically robust science-
based approaches. As highlighted in Section 3.4 and shown in approaches such as those of 
Faysse, Errahj et al. (2014), Harris-Lovett et al. (2019) and Weeks & Adams (2018), which 
analysis focuses more on stakeholder involvement and the design of participatory processes, 
with an emphasis on qualitative approaches to evaluating future options. 
 
The choice to focus on a qualitative approach may have been connected to several reasons but 
multiple factors may contribute to this, including the inaccessibility of crucial knowledge, such 
as limited access to relevant databases, or the potential loss of information within 
organizational archives. 
In addition, capacity limitations, including insufficient time, financial resources, and specialized 
skills, as well as a lack of administrative capacity, particularly at the local level, further hinder 
the development and implementation of science-based foresight approaches (Ednie et al., 
2023; Kermorvant et al., 2019; Legg & c, 2006; Miller et al., 2020). In this context, the integration 
of megatrends analysis using open access data in scenario building could be a way to guarantee 
innovation and establish an effective interface between science, politics, and society, giving the 
possibility to compare the expected and stakeholders’ desirable scenarios. 
 

5.4  The contrasting role of stakeholder engagement 

The literature highlights the role of stakeholder involvement in strategic foresight analysis, 
showing how through participatory methods, policymakers and stakeholders in general can be 
directly involved in evaluating possible futures and therefore be in a better position to help 
shape the future, and adapt to changing conditions (Kok et al., 2007). Although strategic 
foresight analysis does not inherently depend on stakeholder involvement in all its stages and it 
is not itself a prerequisite for effectiveness (OECD, 2019; UNDP Global Centre for Public Service 
Excellence, 2018), it is recognized that engaging diverse perspectives can improve the foresight 
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process and highlights the need to facilitate inclusion throughout various stages, from the 
planning phase to the implementation of workshops (Faysse, Rinaudo, et al., 2014; Gumucio & 
Rueda, 2015). This inclusive approach promotes more effective decision-making by ensuring 
alignment between the needs of end users and the goals of research or implementation (Kelly et 
al., 2022; Kunkel et al., 2016; Nguyen et al., 2023). 
To cite some examples, to understand how stakeholders were engaged in the foresight 
processes, the Brigham Arctic Shipping study (Brigham et al., 2008) included several public 
meetings for initial consultations; however, the actual scenario-building was outsourced to an 
external consultancy, with stakeholder involvement limited to the preliminary phase (as 
described in Box 4). Differently, Lucy et al. (2020) took an approach that involved direct and 
intensive stakeholder engagement during the operational phase of the process, from 
prioritization of invasive species to scenario generation. This type of participation, although 
targeted, was limited in time. Finally, Wedin and Wikman-Svahn (2021) implemented a 
comprehensive and continuous approach, actively involving stakeholders such as 
representatives of municipalities, technical institutions, environmental management bodies, 
and regional authorities. These actors participated intensively throughout all process phases, 
from defining the focal scenario question to creating the scenario itself, to identifying and 
discussing in detail the ethical values relevant to adaptation to sea level rise. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 4: Multi-stakeholder engagement structured around different goal-

oriented steps Brigham et al., 2008: “Artic Shipping Scenarios and Coastal 

State Challenges” 

Addressed issue: 
Increase marine access and resource exploitation in the Arctic due to sea ice retreat and 
climate change. 
What was done: 

› Analysis of the current Arctic marine use, assessing ongoing marine activities to establish a 
baseline for future analysis 

› Workshops for scenario development and maritime incident response: Scenario planning 
was employed to frame six potential matrices 

› Workshop on Arctic marine incidents: Stakeholder discussions to identifying critical 
uncertainties and challenges related to maritime safety and infrastructure. 

Stakeholder engagement: 
Engagement of Arctic states, indigenous residents, global maritime industry, and 
international experts through workshops and strategic discussions. 
Key outputs: 
Creation of four scenarios for Arctic navigation (Arctic Race, Arctic Saga, Polar Lows, Polar 
Preserve), along with identification of infrastructure gaps and recommendations for 
improved governance and safety regulations. 
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Figure 13. Scenarios from Brigham et al. (2008) 

 
Even if grey literature suggests that there is increasing recognition of the importance of including 
a wider range of stakeholders (Amanatidou, 2017), review results show that in the academic 
application of strategic foresight analysis within the LSI context, engagement tends to be limited 
to experts and researchers, often excluding community members or Indigenous populations, 
and current directives, such as Marine Spatial Planning, frequently fail to adequately local 
knowledge, contributing to a non-completely equitable decision-making procedure within 
marine governance (Abdel-fattah et al., 2024; Papageorgiou et al., 2024; Rivers et al., 2023). 
Achieving broad participation from a diverse group of stakeholders is inherently complex, often 
involving tensions in managing conflicting viewpoints and balancing expert and non-expert 
knowledge (Amanatidou, 2017; van Hoof et al., 2014). This tension is rooted in the different ways 
stakeholders perceive and prioritize issues: experts may focus on technical rigour and evidence-
based solutions, while other types of stakeholders, such as community members, might 
emphasize local knowledge, cultural values, or immediate socioeconomic concerns. The 
challenge of integrating scientific data with stakeholder opinions underscores a broader 
difficulty in harmonizing ecology with the social dimensions (Petrov et al., 2021). 
It is important to highlight that the analysis of weak signals and early indicators of change, such 
as for invasive species, is a highly specialized task requiring in-depth knowledge in specific 
fields (e.g., potential threats from invasive alien species), emphasizing the technical nature of 
foresight tasks that identify potential threats and inform timely action, in which non-expert 
stakeholders may have a limited understanding. This is evident in Roy et al., 2014 (Box 5), where 
an iterative consensus approach has been applied to gather expert judgement for prioritizing 
invasive alien species risk and possible management strategies. 
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Figure 14. IAS selection from Roy et al. (2014) 

 
In other contexts, incorporating diverse perspectives on existing norms and future scenarios 
allows for valuable comparisons between literature and real-world perceptions, fostering a 
shared understanding of the challenges communities face, addressing informational gaps, and 
enhancing the legitimacy of the foresight process, (Kok et al., 2007; Carlsson-Kanyama et al., 
2008; Serrao-Neumann et al., 2019). 
Lack of connections between actors with different expertise and priorities can result in “band-
aid” interventions that are not sustainable in the long term. For example, post-storm 
interventions often focus on immediate recovery efforts rather than addressing underlying 
vulnerabilities or integrating local knowledge into broader resilience strategies. This approach 
can lead to short-term solutions that fail to address deeper structural issues or promote long-
term sustainability. 
Furthermore, stakeholder fatigue can be a limiting factor in achieving broad outcomes through 
participatory processes. While simply initiating conversations between experts and participants 

Box 5: Iterative consensus-building foresight focused on expert judgement 

Roy et al., 2014: “Horizon scanning for invasive alien species with the 

potential to threaten biodiversity in Great Britain” 

Addressed issue: 
The significant threat posed by Invasive Alien Species (IAS) to biodiversity, particularly 
when these species interact with other environmental change drivers. 
What was done: 

› Horizon scanning through preliminary consultation to derive ranked lists of potential IAS 

› Consensus-building through cross-group discussions to compile and rank a comprehensive 
list of IAS based on risk of arrival, establishment, and impact 

› Species risk categorization and list evaluation 
Stakeholders engagement: 
Collaborative research with input from multiple expert groups; a consensus method to 
prioritize species based on different risks; workshops and expert feedback through 
insights and comments. 
Key outputs: 
A ranked list of IAS, recommendations for managing IAS introduction pathways, and a 
framework for prioritizing IAS for management and policy interventions, with potential 
global applicability. 
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to apply foresight approaches is valuable, it may not always reach the level of academic 
coherence desired by the process (Amoah et al., 2022). 
To address these challenges, several strategies can be employed, such as promoting joint 
design and knowledge production, creating multidisciplinary and transdisciplinary platforms, 
developing participatory decision support systems, implementing adaptive evaluation 
methodologies, and strengthening capacities through shared training programs (Gourguet et al., 
2021; Vineis et al., 2025) 
Concrete strategies to enhance participation include organizing tailored workshops designed 
specifically for local communities, employing interactive approaches such as role-playing 
exercises to explore scenarios, and using digital tools that allow for real-time feedback and 
collaborative decision-making. 
Furthermore, it is essential to recognize the importance of incorporating sex-disaggregated data 
and adopting gender-sensitive approaches, as they are crucial for capturing territorial 
complexities, contrasts, and complementarities in resilience efforts aimed at both women and 
men. 
 

6.  Conclusions 
 
This document explores the use of strategic foresight in LSI, emphasizing its crucial role in 
addressing climate and environmental challenges, fostering interdisciplinary collaboration and 
supporting adaptive and integrated land-sea governance, to create new policies that are co-
designed based on actor perspectives and scientific evidence. 
The strategic dimension of foresight raises the question of the adequacy of their development 
within the framework of LSI governance processes. If in the usual definitions, the question of 
strategic foresight is based on the development of visions of the future, it would be interesting to 
continue this analysis to ask: what is strategic? for whom? why? 
Similarly, if the development of visions of the future makes it possible to propose developments 
of the LSI studied, a complementary approach would consist of developing scenarios 
(backcasting, for example) in terms of actions to be taken to achieve the selected objectives. In 
both cases, the mobilization of stakeholders could be carried out to inform, raise awareness, 
analyze the adequacy of such visions and/or actions based on scientific and non-scientific 
knowledge, and assess their acceptability. 
The question of strategy should then be part of a multi-actor governance process in which the 
future of LSIs would be discussed (in particular through the mobilization of a variety of tools to 
consider the evolution of interconnected dynamics between terrestrial and marine ecosystems) 
as well as the way of defining the strategy, in the sense of choosing the actions that would be 
carried out to respond to the sustainability issues of LSIs while taking into account social 
demands. 
Strategic foresight has the potential to advance landscape conservation and restoration efforts, 
particularly in the context of climate change adaptation. By bringing people together to discuss 
these topics, strategic foresight can enable them to shed light on their strengths and 
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weaknesses, guiding collective action to strengthen resilience at multiple levels. This highlights 
the critical role citizen science will play in the coming decades to improve adaptive capacity, 
bring valuable local knowledge, and contribute to monitoring and response efforts. 
However, it is important to highlight that the framework currently lacks a comprehensive system 
to monitor future projections and scenarios. The future is never linear and it is essential to 
identify planning limitations, study potential failures, and maintain focus on critical issues. 
Given the extensive literature already available, future planning strategies should build on this to 
directly influence practices, ensuring that foresight processes will inform decision-making. 
This gives the opportunity to bridge the gap between theoretical insights and applicative 
planning strategies. In this frame, a new level of governance could be enhanced through the use 
of advanced, technical, and scientific tools (i.e. e-tools). 
Finally, forthcoming research should focus on foresight analysis of long-term impacts in 
empowering societies to navigate, adapt and shape the future. This will lead policymakers to 
take advantage of it, as a support for better anticipation, policy innovation and futureproofing. 
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