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Introduction:
Foresight for a sustainable future

Dina Abdelhakim, Anne-Sophie Stevance, Peter Bridgewater

proactive sustainable development. As the world grapples with rapid and unprecedented

changes, especially related to the environment and technology, there is a renewed focus on
looking into the future to identify drivers of change and uncertainty which can inform decisions taken
today. Foresight is one of the main pillars identified in the UN Secretary-General’s report Our Common
Agenda to reinvigorate multilateralism and ensure more anticipatory global governance. The United
Nations Environment Programme (UNEP) and the International Science Council (ISC) have partnered
on a global horizon scanning and foresight exercise, designed to analyze a vast array of inputs focusing
on the future of planetary health and human wellbeing.

Foresight is receiving growing attention on the international stage as a set of tools to support

The ambitious “Foresight Trajectory” led by UNEP aims to expand its capacity to identify emerging
issues and potential disruptions early on and embed foresight in its working patterns to build a future
oriented culture within the organization. A global foresight report entitled “Navigating New Horizons:
A Global Foresight Report on Planetary Health and Human Wellbeing” was published in July 2024; it
presents trends and identifies signals of change and disruptions that are likely to affect planetary
health and human wellbeing up to 2050. The process carried out in partnership with the ISC has
resulted in experiential learnings that will contribute to embedding foresight in the strategic thinking
and medium-term planning of UNEP and the ISC, so that both organizations can embrace a more
proactive approach to addressing environmental concerns as they arise.

As part of the foresight exercise, the ISC and UNEP have also identified a need to reflect on the field
of foresight and horizon scanning itself, and its multiple approaches, tools and practices through
reviewing the landscape of available tools and methods developed over the past decades. This review
shows how they address present day and future global challenges. This Working Paper presents the
outcome of the review as a synthesis of existing foresight tools and methods from the empirical
literature and provides critical reflections on new approaches and applications of foresight.

The Working Paper deliberately opens discussions through a set of essays on key areas that remain
frontiers in mainstream foresight. Following a literature review, a series of three short essays delve

deeper into specific areas of foresight, namely:

® The wealth of indigenous and local community approaches to foresight and futures thinking so
often underrepresented in academic literature and the practice of international organizations;

® The integration of complexity and uncertainty in scenario planning; and

® The role of foresight in decision-making with important considerations on the actionability of
foresight studies.

The insights presented here complement existing efforts to apply futures thinking and approaches
within relevant institutional processes, including UNEP’s Foresight Trajectory.

Given the transformation imperative set by the Sustainable Development Goals, and a rapidly shifting
global risks landscape, it is necessary to expand the foresight toolbox, and recognize that foresight is
fundamentally a process that needs to be robust, inclusive, integrative and transdisciplinary to inform
decisions and actions for a resilient and sustainable future. m


https://www.unep.org/ocs/strategicforesightatunep




Overview of existing foresight tools
and methods: a literature review

Lauren Sullivan, Maxine Newlands, Stuart Barrow,
and Ana Rengel-Gongalves

s humanity faces the risks and challenges of a complex and uncertain world, decision-makers
in government, industry and other organizations seek to think about the future to prepare for
events and exploit opportunities that may arise.
To achieve this, decision-makers may adopt horizon scanning and foresight to anticipate possible
futures, generating evidence to inform planning, strategy development and priority setting.

Horizon scanning and foresight refer to systematic approaches to stimulate thinking about the
medium to long-term future (more than 10 years). Horizon scanning and foresight activities involve
exploring trends and emerging issues to be able to identify future challenges, opportunities and
threats, disrupting the focus on immediate concerns and debates in the present to recognize and
respond to future challenges and opportunities (Sutherland et al., 2009; Cook et al,, 2014; Cuhls, 2020).

This section of the Working Paper presents an analysis of the methods and tools for horizon scanning
and foresight activities, including the context of their applications and strengths and limitations. It is not
a review of the global foresight landscape or an exhaustive catalogue of all current foresight methods.
The Working Paper is intended to stimulate discussion on existing methods and considerations when
conducting foresight activities.

Methods

A mixed methods approach was used, combining a literature review using a rapid review technique
(kelly et al, 2022, Cooke et al, 2021) and expert elicitation through interviews and participation
observations at a UNEP and ISC meeting of the UNEP Foresight Expert Panel in Paris, 2023.

Bibliographic data was sourced from Web of Science, Scopus and Google Scholar. Grey or non-
academic literature was sourced from the Publish or Perish software program. The search terms
used are provided in the table 1 below. The search had a particular focus on environmental science
and sustainable development, however foresight in other areas such as science policy, technology
and innovation were also captured. Search terms using “Indigenous” and “Traditional Knowledge”
were also included to capture work that involved engagement with Traditional Knowledges or
Indigenous stakeholders. The search included literature published in Spanish; Portuguese; English;
Japanese; French and Italian. As these are colonial languages, the search also looked for articles in
non-colonial languages: Arabic; Swahili; Mandarin; Farsi; Tok Pigon; Creole and Hindi.

The following criteria were used to exclude literature that was outside the scope of the review.
Application of the criteria left a literature review sample of 48 peer-reviewed articles and 31 grey
literature items. A list of papers analyzed for the literature review is provided in Appendix 1. Additional
relevant grey literature was identified through snowballing, interview data and desktop research.


https://www.unep.org/ocs/foresight-expert-panel

Table 1: Search terms used for literature review.

Horizon scanning search string

Horizon scan*

Horizon scan* AND foresight

Horizon scan* AND science policy
Horizon scan* AND social-ecological
Horizon scan* AND biodiversity

Horizon scan* AND Indigenous

Foresight search strings

Foresight

Foresight AND science policy
Foresight AND social-ecological
Foresight AND biodiversity

Foresight AND Indigenous

Foresight AND Traditional Knowledge

Horizon scan* AND Traditional Knowledge

Inclusion criteria

® 15 or more citations (for peer-reviewed literature)

® Describe Foresight methods or tools

® Describe Horizon scanning methods or tools

® |ndigenous co—development/inclusion

e All fields of scientific research (e.g., health, environment, conservation, etc)

Exclusion criteria
® Theoretical or conceptual only papers (not applied research)
® Unsubstantiated data claims
® Full text not available
® Limited use of the terms foresight and horizon scanning in the text
e Less than 15 citations (for peer reviewed literature)
Literature was analyzed according to a framework that sought to address the following questions:
® What foresight tools and methods are currently in use?
* What foresight tools and methods are applied in environmental science and sustainable
development?
» Who is using the methods and tools, why and in what contexts?
e What is the theoretich/schoIorIy basis for these methods and tools?
« What are the challenges or limitations of such methods/tools and how have they been overcome?
* What new digital technologies such as Al, are being used or tested for horizon scanning or
foresight and how?
e What evidence exists of the impact or effectiveness of foresight and horizon scanning in
informing decision-making?

Six semi-structured interviews were conducted with horizon scanning and foresight practitioners
from academia, non-government organizations and intergovernmental organizations. Interviewees
were identified through the literature review, the Australian Academy of Science, ISC and UNEP
networks. The selection of interviewees was based on experience, expertise and relevance to the
research topic. The interview questions are provided in Appendix 2. Discussions with UNEP Foresight
panel members at a Sensemaking workshop in Paris also shaped the authors’ thinking on the
methods and issues presented in the paper.

What is horizon scanning and foresight?

Horizon scanning and foresight are seen and characterized differently by different actors and studies.
Definitions of the terms horizon scanning and foresighting are found within the fields of ‘Future studies’
or ‘Futures’, which refers to the broad academic and professional field that encompasses foresight
methods. Papers from the literature review sample provided the following definitions.




Horizon scanning

Horizon scanning can be viewed as a preliminary step in the foresight process, but can also be
sufficient for identifying future challenges and opportunities without progressing to a foresight
process. It has been described as “the systematic search for potential threats and opportunities that
are currently poorly recognized” (Sutherland et al, 2009) or “a systematic approach increasingly
used to explore emerging trends, issues, opportunities, and threats” (Pérez-Jvostov et al., 2020).

This report adopts the following definition of horizon scanning from Cuhls (2020):

“Horizon Scanning is rather found at the beginning of any forward-looking activity and can be
an automatized stand-alone approach for identifying “things to come” - which often means the
identification of new science and technology and providing information about them”

Foresight

There are several definitions of foresight, which over the past decade have changed little. An earlier
definition from Meissner et al. (2013) explains that “foresight exercises go beyond simple predictions
to become anticipatory intelligence, based on a wide diversity of viewpoints, and knowledge sources”
and that “foresight studies are commonly understood as a measure supporting governments, public
agencies and companies in designing future-oriented strategies”. Put more succinctly, “foresight is
an appropriate instrument to shape innovation systems and support policy-making processes”
(Aguirre-Bastos et al., 2018).

The United Nations definition is similar, defining foresight as a “systematic, participatory, future-
intelligence-gathering and medium-to-long-term vision-building process aimed at enabling
present-day decisions and mobilizing joint action.” (Resolution adopted by the General Assembly
on 25 September 2015, A/Res/70/1).

What is agreed is that foresight, like horizon scanning, is about working towards “strategic and long-
range (>10 years) planning and participatory futures studies” (Hobday et al.,, 2020). However, while
horizon scanning is recognizing “things to come” based on evidence of trends, risks and opportunities,
foresight can be understood as anticipating possible futures and planning (strategically and
technologically) for the future at a decadal or longer timescale (Cuhls, 2020).

Process model for horizon scanning and foresight

Horizon scanning and foresight can be understood as systematic processes that move through
interconnected and complementary stages. Different models for these processes are presented in
various papers in the literature (Sutherland et al, 2009; Popper, 2008; Cook et al, 2014; Nash et al,
2022). These models overlap with each other but do not precisely align, with different aspects of the
process receiving varying levels of emphasis across the lists and appearing under a range of names.

Figure 1 provides a combined model of the stages of horizon scanning and foresight based on the
literature review and expert interviews for this paper.



Stages of horizon scanning and foresighting

8. Renewing

Monitor and evaluate the outcomes and impacts of the
foresighting exercice and identify key learnings.

Renew the foresighting as new information and needs
emerge and build on identified learnings.

Foresight - systematic, participatory, future-intelligence-gathering and medium-to-long-term vision- building Post-Foresight -

process aimed at enabling present-day decisions and mobilizing joint action (UN, 2015) implement,
evaluate and
monitor

Horizon scanning - systematic search for potential threats
opportunities that poorly recognized (Sutherland & Woodroof, 2099)

3. Identifying

4. Sense-making 5. Agreeing 6. Implementing

Scope the Recruit Analyse Make sense of Agree on a Implement
boundaries, participants collated inputs identified plausible or the agreed
objectives and and gather to identify trends, signals desired future outcomes of
design of the inputs required trends, signals and drivers by and the the

exercise and to deliver the and drivers. exploring and actions foresighting
identify exercise in analysing required to exercise.
participants alignment with possible promote or

and its scope. futures. respond to

skateholders. that future.

Figure I Infographic summary of the stages of horizon scanning and foresight processes which builds on models
previously presented by Popper (2008), Cook et al. (2014), Nash et al. (2022), and Burgelman et al. (2014).

Horizon scanning methods

Applications of horizon scanning identified in the literature include strategy making, policy-making,
risk management, threat identification and research prioritization. In the literature, horizon scanning
was used to explore mid to long term future issues, developments, and trends, such as identifying
research priority areas for conservation or potential invasive species threats.

End users of horizon scans included a range of stakeholders, such as policymakers and advisors,
governmentand military stakeholders, citizen science organizations,industry, investors, conservationists,
grassroots organizations, local and indigenous communities, and academic researchers.

Horizon scanning activities typically aim to find new, emerging or less well-understood issues
or ‘weak’ signals as future challenges. Weak signals are used to highlight potential problems or
concerns in specific fields and identify future opportunities and threats. Identifying these signals
provides added depth to risk or confidence analysis.

The most commonly used horizon scanning method in the peer-reviewed literature review sample
was the Delphi method, or variations of the Delphi method. Literature reviews, scientometrics (Hess,
1997) and Delphi were highly represented methods in the grey literature sample. Other tools used
in multiple studies include: SWOT analysis (Nagimoc et al,, 2018) and road mapping (see Table 2).




Delphi Method

Delphi exercises use structured surveys that draw on experts’ knowledge and usually focus on areas
of uncertainty or incomplete knowledge (Héder et al, 1995). Surveys are administered in two or
more rounds, where the previous survey results are provided for feedback, and participants can
modify their responses based on the input of other experts and incorporate new information (Cuhls,
2020). The process aims to synthesize opinions, identify and assess issues and build consensus.
Delphi exercises often aim to achieve convergence or opinion, in contrast with explorative scenarios
which aim to span diverging ideas.

New and Emerging Signals of Trends (NEST)

The New and Emerging Signals of Trends (NEST) model applies the Delphi method of collecting data
via expert networks (Kim et al., 2013). NEST looks systematically for weak signals of emerging future
trends. Unlike the creative foresight approaches (see Table 2), this model combines quantitative
approaches (such as pattern recognition and cross-impact analysis) with qualitative approaches
(such as environmental scans, brainstorming and Delphi studies).

Novel tools and techniques
Some newer techniques were noted in the literature, including:

® Analysis of discourse and trends on social media platforms, which can provide more recent and
emerging information than published literature (Lehoux et al., 2018).

e Artificial Intelligence tools are emerging to complement existing foresight practice, expanding
information gathering and supporting analysis and visualization. Uses described in the literature
and interviews included handling large volumes of data, recognizing patterns and making
predictions, assisting with crafting scenario narratives and creating visualisations (Sutherland et
al, 2019; Stucki et al,, 2023). Foresight practitioners should be aware of the limitations of Al tools
and use them to complement human expertise. The lack of transparency in Al algorithms and
their decision-making processes creates the “black box” problem, and also makes Al systems
not well suited to generating scenarios independently as this misses the key aspect of the
explorative learning process involved in scenario development (Stucki et al.,, 2023). Furthermore,
Al lacks both contextual understanding and intuition, meaning human foresight experts remain
crucial to the foresight process.

Table 2 presents an analysis of all horizon scanning and foresight, methods and tools captured in
the literature review sample.

Horizon scanning evaluation

Synthesizing the results of horizon scanning as an effective method was only found in one study,
which describes an evaluation of a horizon scanning exercise ten years on from when it was first
conducted (Sutherland et al., 2019). The study found five of the 15 issues identified in the horizon
scan showed a major increase in importance from 2009-2019.

Only one study in the literature review presenting a formal evaluation of a horizon scan suggests
a gap in the peer-reviewed literature on evaluation of the implementation of horizon scanning
outcomes by end users, including those generating the foresight analysis.



Foresight methods

Foresight applications in the literature sample included the environment and climate change,
technology and innovation, military and defence, agriculture and food security, and health.

Foresight was also conducted at multiple levels (local, national, regional and global) and on varying
timescales (annually to decades into the future). End users or stakeholders identified in foresight
studies were policy- and decision-makers, governments, industry, researchers and academics,
grassroots organizations, and local and Indigenous communities.

The most common foresight methods and tools that emerged from the literature review were expert
panels or workshops, Delphi and Delphi-like methods, and scenarios. In the grey literature, the
Delphi method, expert panels and modelling were commonly used techniques. An interviewee noted
that they had used artificial intelligence as a tool to create visualizations of information gathered
through foresight processes. Di Pasquale & Padula (2015) and Skulimowski (2014) discuss a few Al
and software tools with applications in foresight research, such as online analytical processing and
ranking algorithms. Table 2 presents an analysis of foresight methods, including the strengths and
weaknesses of each.

One interviewee commented that foresight is distinct from risk analysis or resilience planning.
Risk analysis and resilience planning focus on assessing potential threats and preparing for the
consequences of events, whereas foresight is more open-ended and explores how a system may
evolve into the future.

Popper (2008) proposes a ‘foresight diamond’ (Figure 2) which maps foresight methods based
on their capabilities based on four categories: creativity, interaction, evidence and expertise. The
diamond also shows the nature of each method, which is either qualitative, semi-quantitative,
quantitative, or considered an ‘other’ method.

Creativity

Wild Cards
Science fictioning
Simulation Gaming
Essays [ Scenarios
Genius Forecast Acting [ Role Play
Backcasting SWOT Brainstorming
Relevance Trees [ Logic Diagrams Futures Workshops
Roadmapping Delphi Surveys Citizen Panels
Expert Panels Morphological Analysis Conferences [ Workshops
Key / Critical Technologies ~ Multi-criteria  Volting / Polling
Quantitative Scenarios / SMIC ~ Skateholders Analysis
Interviews Cross-impact / Structural Analysis
Indicators /TSA  Patent Analysis
Bibliometrics  Benchmarking
Extrapolation Scanning
Literature Review
Modelling

Expertise

UoI}OD.191U]

Qualitative (15)

Semi-Quantitative (6)

Quantitative (3)

Evidence Other methods

Figure 2: Foresight diamond. From Popper (2008).




How are methods selected?

The selection of foresight methods depends on the context, aims and desired outputs. A study by
Popper (2008) found that methods are selected by a multifactor process that is only sometimes clear
or systematic. According to that study, the selection of a foresight method is mostly influenced by:

the nature of the method, whether qualitative and/or quantitative

the combination of foresight methods, such as using brainstorming as an input for a Delphi process
the level of evidence, expertise, interaction or creativity involved in a method

the R&D context, such as R&D intensity. This may indicate the availability of knowledge about
emerging issues and technologies, and reflect capabilities to use the methods.

the desired outputs produced from the method - scenarios, roadmaps, or lists of research
priorities or technologies.

The depth of expertise of the practitioner may also influence the selection of methods (Slaughter, 2004).

Georghiou and Cassingena (2013) note that there needs to be a clear rationale or agreement on
which combinations of methods are most valid in which situations (Georghiou et al, 20]3). The
nature and type of knowledge inputs influence the robustness and legitimacy of a horizon-scanning
or foresight process (Hines et al., 2018).

Foresight approaches typically involve a combination of methods. For example, literature reviews,
scenarios and expert panels are often used in conjunction with other methods (Popper, 2008). An
analysis of 886 foresight studies found that, on average, foresight exercises used a range of five or
six methods (Popper, 2008).

Interview discussions highlighted that foresight is a process requiring strategic planning in the
scoping stages. Methods are selected based on how well they serve the aims of the foresight exercise
and how they fit together. It is essential that this planning considers the intended end users’ needs
and their level of understanding of foresight. Outputs must clearly communicate uncertainties or
limitations of the findings.

Foresight outcomes and evaluation

Different foresight methods produce different outputs, such as scenarios, roadmaps, lists of technologies
and SWOT analyses, which influence policy, strategy and decision-making. The literature review found
limited available evidence on ongoing monitoring, formal evaluation of the implementation of foresight
or ways to measure outcomes. This “learning” phase of the foresight process (monitoring and evaluation;
see Figure 1) should be embedded in the foresight process framework (Popper, 2008).

However, it was noted in peer-reviewed literature and interviews that the foresight process itself can
be transformational. The main benefits described include the development of knowledge and foresight
networks, identifying knowledge gaps, building futures literacy, and allowing communities to be proactive
rather than reactive in their decision-making (Sutherland et al, 2009; Carayannis et al,, 20]7).



Table 2 Analysis of horizon scanning and foresight tools
Adapted from: Cook, Wintle, et al, 2014; Popper, 2008; Sutherland & Woodroof, 2009

Horlzon

Scientometrics

Big data analysis
(Proskuryakova, 2019)

Analysis frameworks

Environmental scanning

Cross-impact/structural
analysis (Di Pasquale
et al., 2015; European
Foresight Platform,
20%).

Morphological analysis

Collection of data which
includes bibliometrics
and patent analysis.
Provides quantitative
evidence.

Using hig data

analytics (e.g. machine
learning) on open
information sources e.g.
research publications,
documents/reports,
patents, research grants

Applying existing
analysis frameworks
(e.g. PESTLE, STEEPY,
SWOT) to identify drivers
of change or analyze
systems. These analytical
frameworks are not
specifically designed

for foresight but are
often used as part of a
foresight process.

Monitoring internal and
external environments
of a business, indusiry
or market fo defect
opportunifies or threats.
Focus on political,
economic, social and
technological events

or trends. Information
sources include media,
news, academic papers,
websites, etc.

Process to analyze
relationships between
variables or events to
account for cross impacts
and infer the likelihood
of future events (Popper,
2008; Di Pasquale &
Padula, 2015; Bradfield et
al. 2005).

Produces a matrix of
estimates of event
interdependence.
Probability distributions
of trends and variables
can be estimated to
provide numerical
estimation of futures.

Method to map
potential solutions to a
problem and determine
futures. Used to suggest
new developments and
build (Popper, 2008).

This is useful to obtain
basic quantitative
data; identify leading
researchers, and the
most often cited work
(Marginson, 2022).

Used with datasets from
sources such as social
media and bibliometrics
to look for patterns,
knowledge gaps,

trends and emerging
areas of research.
Proskuryakova, 2019)

Helpful in identifying
the strengths and
weaknesses of results
and possible solutions.

Can be used as part of

a brainstorming process
and precursor to scenario
development e.g. see
Nash et al (2022).

Useful for strategic
planning, risk
management research,
policy compliance and
generally keeping up to
date with industry best
practice.

Helpful in identifying
weak signals, designing
scenarios, economic
forecasting, policy
development and
evaluating risk (Popper,
2008).

Breaks down complex
problems into smaller,
analyzable parts, to
explore and understand
the various dimensions
and possibilities related
to that problem.

Allows exploration of
science and fechnology
development and research
hotspots

Can be used to identify
gaps/niches for
technology development

Can be used to create
maps and visualizations

Used to analyze a large
sample size

Many are
straightforward and
flexible

Allows infegration
of different types of
information

Uses latest data fo
identify new changes

Allows exploration of
chains of causality and
estimate dependencies
hetween events

Can be used fo identify
weak signals (Kim et
al,, 2013).

Can help bridge gap
between foresight and
strategic planning

Not suitable for long-
term foresight (Li et al.,
2017).

Unable to show impact
or qualitative data for
context.

Can be backward-
looking

Biases inherent in
academic publishing
can limit perspectives

May be subjective or
biased

Single level analysis

Broad range of data
must be continually
collecied

Additional analysis is
needed for detailed
forecasting (Kim et al.,
2013).

Challenging to conduct
if a large number of
events are considered

Reliant on level of
expertise of people
involved in the analysis

May not accurately
represent the reality
of a complex system
(European Foresight
Platform, accessed
January 2024).

Based on critical
judgement, so may
be subjective or open
to errors (European
Foresight Platform,
accessed January
2024).




Multi-criteria analysis

Modelled scenarios /
simulation

Mapping e.g. systems
maps and knowledge
networks

Issue tree

Stakeholder mapping/
analysis

Literature review

Method which analyses
actions or solutions
against a range of
criteria. Used as a
prioritization and
decision support fool for
complex situations or
challenges.

Using mathematical
techniques to describe
a system and study
the effecis of different
conditions or make
predictions about a
system under different
conditions.

Examples include IPCC
Assessment Reports
(2023), FAO (2018),
Shell scenarios (2023),
Infergovernmental
Panel on Biodiversity
and Ecosystem Services
(2016).

Conceptual
representation of a
system or network to
show relationships
between relevant
factors or indicators.
Examples include
systems maps and
knowledge networks.

Breaks down main
question into a sef of
sub-questions. Used fo
identify elements of the
overarching issue that
need to be considered.

Process to identify
stakeholders with
inferest in an issve.
This tool is used in
conjunction with other
tools and methods.

Systematic search for
information, trends, key
issues, drivers, threats
and opportunifies in
published research
literature.

Can be useful for
decision-making by
providing a structured
framework for
evaluating alternafives
choices across a range
of fields and industries
(Popper, 2008).

Helpful in forecasting
possible and probable
scenarios, future
problems, challenges
and solutions, resource
planning and directing
scientific research, and

prioritization processes.

Used for project
management, short-
and medium-term
strategies and science
policy development.

Also known as a

mind mapping; good
for visualizing
problem and potential
connections between

issues fo seek solutions.

Helpful when there
is no dlear solution
or for multidiscipline
collaborafions.

Important initial
step to find the right
stakeholders for a

project design, relevant

experts or participants,
communication

strategies and resource

allocations.

Used to review and
evaluate previous
research for the
purpose of providing
new knowledge.

Helpful o prioritize
solutions o support
decision making

Helpful to simulate
a system and make
predictions

Provides understanding
of factors affecting the
central issue

Identifies key
information

Identifies important
stakeholders

Uses published, often
peer-reviewed literature

Use may be limited

if interactions and
incompatibilities
hetween several acfions
need fo be considered
(European Foresight
Platform, accessed
Junuary 2024).

Assumptions need fo
be well-understood and
communicated.

Difficult if lack of
evidence/data fo
inform model.

Requires pre-existing
knowledge

Limited utility if issue/
scope is not well-defined

Used in conjunction
with other methods

Can be backward
looking

Biases inherent in
academic publishing
can limit perspectives



Science/speculative
fiction analysis

Essays

Social media analysis

Surveys

Interviews

A form of creative
foresight that involves
analyzing creative fexts
(literature and film)

to provide warning
signals, themes and
patterns of concerns
about the future (de
Freitas et al., 2020;
Bina et al., 2017).

Images of the future
which describe

maijor trends and/or
stakeholders roles in a
parficular scenario.

Web-based method
sampling from social
media platforms using
key words to identify
issues, frends, drivers,
emerging technologies,
efc.

Consultation of experts
through a survey to
gauge opinion on

a given fopic. Can
generate quantitative
and qualitative data.

On-on-one questioning
with key experts or
stakeholders, can

be structured or
unstructured.

Encourages alternative
ways of thinking
about the relationship
hetween nature,
technology and human
logic and a future
beyond traditional
western human
thinking

Way of providing focus
to explore and analyze
trends, can provoke
debate and ritical
analysis of future
scenario design.

Good for a general
scanning of different
knowledge sources hefore
beginning a horizon
scanning exercise. Can

be used fo identify

issues arising in public
discourse and analyze
public senfiment or social
acceptance. Knowledge
sources can include
conference themes and
papers, media releases
and reports, hashtags,
mentions, and likes as a
broad infroduction fo a
subject matter. Sometimes
called a semi-bibliometric
study (Ul et al., 2017)

Used to systematically
gather information
from a sample of
individuals to draw
conclusions, make
informed decisions, or
contribute to knowledge
in a particulor field.

Structured or semi-
structured where there are
a set of questions used to
elicit information from an
individual. Semisstructured
interview questions

are used fo encourage
conversation and not
prestriptive. Can be used
in Delphi, Stakeholder
mapping, Survey, gaming
and crowdsources design.

(reative representations
can reflect societal/
citural values and
concerns that resonate
with the public

Allows consideration

of ethical implications
and dilemmas raised by
alternafive futures

Can provide alternative
framings or visions
and help question
assumptions

Provide background and
meaning fo events

Can be used to identify
novel or emerging
issues/innovations that
may not yet be reported
in academic literature

Common fechnique

Good for gathering
key expers/actors
perspecives and
identifying recurring
themes/issues.

Can be used to survey
a large sample fo
generate more data/
perspectives

Can perform
quantitative and
qualitafive analyses

Common fechnique

Good for gathering
key experts/actors
perspectives

Needs to be used
alongside evidence-
based methods

Can be subjective

Web-based horizon
scanning difficult to
reproduce as digital
content changes and
social media platforms
yield results that vary
across users, space and
time.

No interaction between
experts/actors

No interaction between
experts/actors




Brainstorming

Expert workshops/panels

Citizen panels

Scenarios/narratives

Delphi method

Creafive and interactive

group sessions fo
generate new ideas

Assembling experts fo
identify and discuss
issues, themes,
questions, drivers,
efc. based on their
knowledge and

experience. Can be used

to facilitate consensus
building.

Engaging groups of
diverse stakeholders
and/or cifizens fo
identify and discuss
issues, themes
questions, drivers, efc.

e.. CIVISTI method.

Qualitative descriptions
of futures (based on
evidence/data) to
facilitate exploration
of plausible events and
impacis.

Participatory approach
involving consultation
of experts using Delphi
methodologies, usually
involving multiple
rounds of polling

and feedback using
questionnaires.

Approaches include
scoring or ranking

issues using sef criteria.

Similar to issue frees
and mind mapping.

See Delphi method
below.

Good for judging social
licence about a subject
matter and formally
engaging community
stakeholders.

Effective where there
is ambiguity and
uncertainty in order to
build analytical rigour
and agreement (Smith
etal, 2011).

Enables a consensus o be
developed through expert
elicitation. Often run as a
workshop or small (<10
people) focus group or
surveys/polls (Smith et
al, 2011).

Allows exploration of
issues and generates
new ideas or new
knowledge

Promote creative
thinking

Commonly used method
(Popper, 2008).

Interactive

Use fo build consensus,
refine issues

Can help promote
creative thinking

Expertise provides
credibility

Can be adapted fo
include different
methods, such as
the Seeds approach
(Pereira, 2021).

Interactive

Gather broad
perspectives and
concerns from non-
experts

Involve citizens in
long-term planning
and agenda setting
(Gudowsky et al.,
2016).

Helps prepare for
change and test current
strategies and systems

Can help to promote
creative thinking

Can be used as part of
an interactive process

Good at generating an
overview of issues

Expertise provides
credibility

Well-recognized and
established approach

Can allow issues fo be
ranked.

Can overcome undue
influence from
high-status advocates
(Popper, 2008).

Can identify consensus or
divergence on an issue

Subiective and
dependent on expertise

May be difficult to
organize large-scale
meetings with
international experts

Can be difficult to
identify breadth of
expertise needed

Findings are
influenced /biased
by the expertise and
process used

Difficult to determine
quality of contributions

Subjective

Time and labour
infensive fo develop
Scenarios are
hypotheticals with
limited dimensions,
essentially just a
“verbal model”
(inferviewee).

Time and labour
infensive

Can be difficult to
design and execute well
Vulnerable to group
effects, which may lead
to unrepresented views
or missing important
issues

Parficipants may drop
out during the process



Technology roadmap

Back-casting

Trend impact analysis/
extrapolafion/
megatrends

Open forums and
crowdsourcing

Gaming and role play

Constructing a vision

or projection of future
possible technological
developments or
environments (European
Foresight Platform,
accessed January 2024)

Used to identify
direction and actions fo
achieve a goal.

Describes vision of
preferred future and
then work backwards to
identify key steps and
requirements fo achieve
it. Used to visualize
barriers fo a goal.

Examine past
performance/outcomes
to project future trends.

Elicit contributions fo
open forums e.g. online
forums

Games played in groups
designed to replicate
real life scenarios to aid
in decision-making and
strategy building.

Works well in
combination with other
foresighting methods,
such as mapping,
Delphi, and scenarios.

Can be used to work
backwards fo present
day and see what policy
levers, laws, changes in
markets or infrastructure
may be needed or
avoided to inform
solutions and strategies
(Smith et al., 2011).

See backcasting.
Gordon & Glenn, 2004
and Di Pasquale &
Padula, 2015)

Open forums are a
good starfing point to
ask for broad reactions
and inspirational
suggestions.

Crowdsourcing is
attractive for those
whose ideas foresighting
organizers want fo
provoke and attract, and
capable of anficipating
emerging technologies
(Smith et al., 2011).

Helpful for research

on motivation,

new technologies,
communication and
cltural competency (role
playing).

Visualization through
a roadmap can help
to communicate
important elements
and relationships in a
complex system

(reate a tool fo facilitate
shared understanding
between different
stakeholders e.g.
government, industry

Can be a stand-lone
activity.

Helps to understand
drivers.

Gather input from
a wide range of
contributors.

Can be used to survey
a large sample fo
generate more data/
perspecfives

Interactive

Help facilitate creative
thinking

Provides practical and
strategic insights

Enhance understanding
of issues and diverse
viewpoints

Aid in testing
behavioural
assumptions to inform
how people might think
or react in different
situations

Traditionally applied

to technological
developments and may
not be easily adaptable
to different areas.
Does not easily

allow for large-scale
participation

Needs to be structured
carefully to identify all
relevant factors

Past performance
not necessarily good
indicator for the future.

Difficult to ensure
quality of contributions

Imagination and
commitment required
from players

Strategic behaviour and
knowledge by players
is required (European
Foresight Platform,
accessed January
2024).




Examples of methods used in foresight activities in different organizations

Horizon scanning and foresight have been used across various sectors to inform national and
international programs, such as science and technology strategies, innovation programs, defence
strategies, economic development goals and corporate strategies. Here, we present some examples
of foresight methods developed in a UN organization, industry and government to illustrate the
range of applications of foresight methods.

Food and Agriculture Organization of the United Nations

In 2018, the FAO released a long-term foresight assessment of global food and agricultural systems,
The Future of Food and Agriculture — Alternative Pathways to 2050.

This foresight exercise considered three alternative scenarios which included the challenges and
strategic options for sustainable food and agriculture. The scenario narratives focused on long-term
“mega-challenges” facing agriculture and food stability, informed by existing analysis of trends and
challenges such as the 2030 Agenda, and Shared Socio-economic Pathways and Representative
Concentration Pathways used in climate change modelling. The scenario narratives provided a
“snapshot” of the world in a future period and described pathways from the current situation to the
future situation. The three scenarios were “Business-as-Usual”, “Towards Sustainability” and “Stratified
Societies”. Another key part of the exercise was identifying drivers which shape the scenarios, such
as population growth, economic growth, technological progress and climate change.

FAO (2018) used two economic models to provide quantitative projections to test the scenarios and
check consistency: the FAO Global Agriculture Perspectives System (GAPS) and the Environmental
Impact and Sustainability Applied General Equilibrium (ENVISAGE) model. FAO GAPS focuses on the
relationships between production and consumption of food, while ENVISAGE covers the whole economy
in relation to the food and agricultural sectors. Consistency checks on the results from each model are
performed, and subsequent adjustment of model parameters ensured internal consistency across
both models. Aspects of the scenarios that were not accounted for in the quantitative modelling were
included through qualitative considerations which build on relevant evidence.

The analysis of the three scenarios was intended to address the question of whether global food and
agricultural systems will be able to sustainability feed humanity by 2050. The results generated were
used to examine strategic options and actions that would need to be implemented for pathways
conducive to sustainable and equitable food and agriculture development.

In an interview, foresight practitioners from FAO outlined their bottom-up approach to foresight
programs at regional and village levels, where established foresight methods are tailored for different
communities and stakeholders, their level of futures literacy, and scope and resources available.
Inclusivity and jointly defining clear value propositions of the foresight exercise to all stakeholders
was also identified as a key part of the approach by the interviewees.

A recent foresight synthesis report by FAO and the French Agricultural Research Centre for
International Development, Harvesting Change: Harnessing emerging technologies and innovation
for agrifood systems transformation combined literature review, real-time Delphi surveys, expert
and multi-stakeholder consultations, interviews and panel discussions. A real-time Delphi study is a
variation of the traditional Delphi method where, rather than multiple rounds of questioning, experts
receive immediate feedback on theirs and others’ input and can adjust their answers in real time.
The process involved three stages: horizon scan of technologies and innovations impacting agrifood
systems, scenario building on future scenarios in which agrifood technology and innovations emerge,
and strategic decision making on how to anticipate and plan for developments.



Royal Dutch Shell scenarios

In 1960, Royal Dutch Shell (shell) began to look at how the future might unfold and the subsequent
impact this could have on the business given growing uncertainties and the limitations of forecasts
for long-term anticipation. Shell has since produced and used many types of foresight exercises
to anticipate global economic, social, and political changes and their likely impact on business,
and modify decision-makers thinking in the face of uncertainty. Examples include the 7-questions
interview technique and 2X2 scenario matrix.

The current Shell Scenarios (2023) methodology is based on a quantitative framework that underpins
the logic of their scenarios. The quantitative framework is based on the World Energy Model (WEM)
and the Global Supply Model that Shell (2017) have developed.

The WEM provides a scenario-based simulation of the world energy system, allowing quantitative
tests of a given scenario. The usefulness of the WEM to Shell derives from a few key aspects:

e By holding many inputs independently, the WEM facilitates discussions on the interconnectivity of
the inputs such as “if the energy system becomes constrained, which elements are likely to give?”

® Independent inputs also allow tailoring to a given scenario

® The WEM forces internal consistency, allowing plausibility checks of far-reaching assumptions,
by drawing on historical data and well-known empirical relationships

e It is not a target-driven or optimization model, and thus avoids the issue of the model driving
the scenario.

The WEM has been used in a variety of foresighting exercises by Shell. In 2023, Shell published the
Energy Security Scenarios. This project aimed to explore how different country archetypes are
likely to react to the increasing security tensions worldwide and asks the question: “Can a world
desperate for immediate security also meet the long-term challenge of climate change?”. To try to
answer this question, two scenario narratives were developed — “Archipelagos” and “Sky 2050”. The
“Archipelagos” scenario explores a future that is driven by the increasing importance of national
security in 2022, whereas the “Sky 2050” scenario takes a normative approach, starting with a
desired outcome by 2050 and then works backwards to explore how this desired outcome could be
achieved (back-casting).

By directly comparing these two scenarios and their respective quantitative data, Shell was able to
explore the different trends that can be expected depending on the national priorities of nations over
the next 30 years. Additionally, potential pathways to move from the more ‘realistic’ “Archipelagos”
scenario to the more ‘idealistic’ “Sky 2050” scenario could be explored. Key disparities in the uptake of
renewables, the expected energy prices worldwide, and global supply needs are identified.

Singapore Centre for Strategic Futures

The Centre for Strategic Futures (CSF) in Singapore was established in 2009 as a futures think tank
within the Scenario Planning Office in the Prime Minister’s office. The CSF is focused on issues that
may be blind-spot areas, pursuing open-ended long-term futures research, and experiments with
new foresight methodologies (Centre for Strategic Future, accessed January 2024).

The CSF is part of the Strategy Group in the Prime Minister’s Office in Singapore. The CSF’s work aims to
position the Singapore government to navigate emerging strategic challenges and harness potential
opportunities through their foresighting work (Centre for Strategic Future, accessed January 2024).
Their foresight work can be broken into three key areas:




Building capacities for strategic anticipation and risk management
Developing insights into future trends, discontinuities, and strategic surprises

Communicating these insights to decision makers for informed policy planning.



Identifying knowledge gaps is also a valuable outcome of foresight processes and can help direct
research effort (Nesshover, 2016).

Selecting participants and mitigating bias

The outcome of participatory foresight depends on the participants, and foresight practitioners
carefully consider and select participants based on the expertise and perspectives needed.
However, participants each bring their own knowledge, experience, and agendas which influence
the outcomes of the foresight process. This bias includes selection bias, response bias and group
biases. For example, in a Delphi exercise, the opinions of experts impact the prioritization of topics or
issues. Such consensus methods that rely on the opinions of experts should consider and address
issues of accuracy and judgement (Roy et al,, 2019).

Strategies to mitigate bias and improve balance in evidence gathering, as described in the literature
and interviews include:

® Convene a large and diverse group of experts (Sutherland et al,, 2016; Parker et al. 2014)
® |nclude non-experts in discussions to challenge collective assumptions.

® Use voting and scoring/ranking techniques to reduce the impact of dominant individuals
(Parker et al. 2014)

e Use triangulation processes to improve reliability (Angelstam et al.,, 2021).

® Apply an anonymous process in gathering questions/issues and prioritization to avoid social
pressure and response bias.

e Apply confidence levels to indicate the level of certainty on issues identified by experts (Roy et
al, 2019).

® Facilitate discussion where the proposer refrains from speaking until other views are heard to
avoid locking in a pre-determined framing and open discussion to other ways of thinking about
problems.

An additional consideration is how to address gaps in expertise identified during the foresight
process. Assigning confidence levels based on these gaps is one way to address this (Peyton et
al., 2020). Flexible approaches may allow input from additional experts at different stages in the
process if gaps are identified.

Foresight facilitation

Interviews highlighted that working with foresight tools requires skilled facilitation to draw out ideas
that address the aims of the process, minimize biases and reduce the impacts of power dynamics
on marginalizing diverse voices in discussions. Finding people with these skills can be a challenge,
which was identified in interviews and discussions as a potential area for capability-building.

Multidisciplinary foresight activities

Using foresight to examine complex issues requires perspectives from multiple disciplines to
understand the problems, challenge assumptions and explore futures. Experts from different disciplines
bring different epistemology, values, terminology and approaches to issues. Establishing a common
understanding and consistent terminology among participants supports the exercise (UNDP Regional
Bureau for Asia and the Pacific, 2022).




Deterministic foresight vs. exploring possibilities

The purpose of foresight is to challenge thinking, reframe issues and engage with futures, rather
than offer definitive answers or predict what the future will hold. However, deliberative processes
like foresight are often technocratic and deterministic, with prescriptive outputs regarding what
should be done. This limits the exploration of futures and ideas and can marginalize non-Western
worldviews or futures (Muiderman et al., 2023).

Potential ways to overcome this problem include combining empirical/data-driven approaches
with exploratory and comparative techniques and ensuring that participants understand what the
problems are (reframe the problem) and how they might be addressed, rather than approaching
issues from a solely empirical and deterministic standpoint (Gaub, 2019).

Identifying novel and genuine ‘horizon’ issues

Horizon scanning and foresight exercises seek to identify new issues that are genuinely on the
‘horizon,’ i.e. not yet on policy agendas. However, this can be challenging as participants may identify
more current issues. While issues reported may have emerged, they are still at an early stage in the
policy cycle or the process may identify a new dimension of an existing issue (Parker et al., 2014).

Thinking about the future: diverse worldviews and foresight

A reflection from this literature review is the dominance of Eurocentric/Western or Global North ideas,
research and methods in the literature on foresight. Most of the peer-reviewed research identified
in this literature review originates from Global North countries (based on the institution of the lead
author) and is published in English. Non-European countries represented in the literature sample
include the Southeast Asia countries of South Koreq, Singapore and Malaysia; Africa countries of
Ghana, Botswana, Kenya; Latin American countries of Colombia, Brazil; other countries were Iran,
India, China, and Russia.

It is critical to acknowledge that foresight studies sit within an academic, Western/Eurocentric
knowledge system, and that foresight processes can enforce hegemonic conceptions of desired
futures. This has important implications for global foresight activities that seek to be open to pluralistic
worldviews, identify new or surprising issues and consider alternative futures (Muidermcm et al.,
2023; Stirling, 2008). Power dynamics influence which issues are explored, the types of knowledge
that is considered credible, and what is prioritized. This can reinforce dominant framing or policy
narratives, even when input based on diverse worldviews is actively sought (Muiderman et al., 2023;
Stirling, 2008).

There are examples of foresight practice in non-European or non-Western countries that focus on
broadening consideration of possible futures, promoting equity and ‘opening up’ foresight processes,
for examples see Bennett et al. (2016), Pereira et al. (2018), Rutting et al. (2023), Muiderman et al. (2023).

Systematic analysis of Global South foresight work and in-depth exploration of issues of decolonizing
foresight is out of scope of this literature review, however, some issues that have arisen in the
literature review and interviews are presented here for consideration:

e Interviewees have reported that translators and facilitators who are able to navigate different
concepts and contexts to conduct horizon scanning and foresight across different cultures are
important for foresight success and finding skilled people can be challenging.

e Interviewees highlighted that incorporating scientific knowledge and the wider inclusion of local
contexts and priorities requires nuance and understanding of cultural contexts and local values.
For instance, in some countries, biodiversity issues are deeply connected with socio-diversity or
cultural-diversity. Therefore, horizon scanning and foresight exercises focused on environmental
disciplines would require incorporating those concerns in order to have legitimacy.



® Diverse conceptualization of timescales across cultures and languages is another consideration
that impacts foresight processes which follow a Western, linear view of history, present and
future (Muiderman et al., 2023; Kothari, 2005; Hunfeld, 2022).

e The few studies addressing Indigenous Knowledges or Indigenous communities in the literature
review point to a potential need to further investigate Indigenous Knowledges in the context of
foresight and horizon scanning and how communities are consulted and impacted by these
exercises.

e The enduring of Indigenous cultures worldwide and the identifying characteristics of
intergenerational knowledge transfer are evidence of longevity, sustainability and future planning
within Indigenous societies (United Nations Department of Economic and Social Affairs, 2021).
Research findings from foresight and horizon scanning studies undertaken with Indigenous
and other stakeholders speak to the diversity of scenarios and unique futures that could be
imagined by collaborating with stakeholders who reflect a multiplicity of knowledge systems and
worldviews (Bennett et al, 2016; Pereira et al,, 2018). Rather than trying to adapt Indigenous ways
into westernized frameworks, there could instead be space to open dialogues with Indigenous
stakeholders, that invite other perspectives and insights into the possibility of foresight. m







ESSAY 1

Foresight Visions:
Embracing Community-led
and Indigenous Perspectives

Ranjan Datta and Wilfred Lunga

Preamble

(von Karman, 1947; Kahn 1960; Gray, 1999), business and corporate strategy (Porter, 1980),

systems theory (Checkland, 1981), futurism and futurology (Toffler, 1970), science fiction and
speculative fiction (Asimov, 1951), and Environmental Scanning and Trend Analysis (Aguilar, 1967).
The private sector has also contributed to the development of the field to inform their long-term
strategies (Vecchiato, 2012). More recently, a stronger emphasis has been put on the diversification
of approaches in relation to the call for sustainability transition and transformation, increased
stakeholder participation, and the need to develop visions of alternative futures. Now, in the polycrisis
erq, the experiences and knowledge systems of Indigenous, Black, and marginalized communities of
the Global South, building on decolonial scholarship and environmental justice (Dotto, 2020; Datta,
2023; DiAngelo, 2018; Kendi, 2019; Smith, 2012; Tuck & Yang, 2012) highlight the potential for foresight
approaches and practices to learn from and be informed by indigenous and local knowledge (ILK)
(UNDP, 2022). Building synergies between ILK and scientific knowledge systems has been recognized
as a key opportunity to move towards sustainable ecosystem governance at multiple scales
(Takeuchi 2010; Tengé et al, 2017). One result from engaging with this diversity of views is a more
inclusive and socially just approach to foresight.

The field of foresight has evolved through insights from military strategy and planning

Often overlooked, incorporating indigenous and local knowledge into various foresight methods, such
as scenario planning (Schoemaker & Mavaddat, 2023), horizon scanning (Curry & Hodgson, 2023), the
Delphi method (Skulmoski & Hartman, 2023), backcasting (Robinson et al, 2023), technology foresight
(Geels & Schot, 2023), and strategic foresight (Rohrbeck & Kum, 2023), is crucial for deepening our
understanding of emerging trends and future possibilities. This integration fosters the creation of
community-led, transdisciplinary solutions. By recognizing and leveraging knowledge and practice
embedded within indigenous communities, foresight practitioners can produce invaluable insights,
enabling holistic and sustainable approaches to anticipating and navigating future changes and
developments (Datta, 2020; Datta & Starlight, 2024; Kristéf & Novéky, 2023).

Indigenous and local community methodologies for Foresight

Foresight discussions in the global South may not always align with local contexts, leading to the
exclusion of contextualized approaches, particularly those incorporating decolonial and anti-racist
perspectives. Challenges such as scientific literacy, the digital divide, and language barriers further
impede inclusive public engagement approaches, as highlighted in the literature (Finlay et al.,, 2021;
Ishinaha-Shinere, 2017). There is an urgent need to reassess foresight landscapes in the global
South, advocating for a reimagining of epistemologies, policies, and practices.

Indigenous peoples and local communities across all continents possess a wealth of traditional
knowledge systems that inform their future planning and decision-making practices (Nyamnjoh,
2019). For instance, in Latin America, indigenous communities have cultivated sophisticated
foresight methods rooted in traditional and ecological knowledge (Huntsinger & Bailey, 2019).
Similarly, in the Asia-Pacific region, scenario planning and foresight techniques have been integral
in anticipating and responding to environmental and social shifts (Berkes & Folke, 1998; Toledo
et al., 2019). However, the prevailing narratives of the global South’s future often reflect western




worldviews, perpetuating the dominance of external ideals and aspirations, as highlighted by
Pereira et al. (2020), and neglecting preferable, plausible, futures.

Indigenous worldviews and perspectives from the global South offer rich insights and approaches
for future action beyond conventional boundaries of foresight and planning. These perspectives
emphasize community-led, culturally grounded, and holistic approaches. Instead of simply projecting
future trends from dominant narratives, such community-led foresight critically examines power
dynamics, amplifies marginalized voices, and emphasizes the socio-political contexts shaping
future trajectories. Indigenous worldviews often emphasize interconnectedness and the relationship
between humans and nature. This challenges the conventional reductionist and individualistic
approaches often found in Western planning and foresight (Meyer, 2023).

Marginalized populations in the global South frequently rely on community-led initiatives, steeped
in local knowledge and traditions, to drive change. These initiatives ensure that solutions are
culturally relevant and sustainable. Foresight practitioners must collaborate with communities
using participatory action methodologies grounded in community engagement, self-determination,
and empowerment (Minkler & Wallerstein, 2011). Together, they can co-create visions of plausible
and desirable futures that prioritize social justice, sustainability, equality and cultural authenticity,
shaping more equitable futures.

As globalization advances, it should be able to bring different world views into contact — including
worldviews of different indigenous groups. However, in reality, the collective ability to envision a wide
range of futures has become increasingly constrained, often by predetermined narratives shaped by
colonial histories. This predetermined shaping of views not only constrains the potential of the global
South, but also limits the exploration of diverse possibilities inherent in local cultures and traditions.
Additionallly, it impedes the imaginative exploration of profoundly transformative alternatives (Pereira
et al, 2020). Consequently, there is a growing call for a decolonial approach in imagining diverse
futures for both people and the environment.

Decolonialism entails moving beyond the worldview that marginalizes anything diverging from a
Eurocentric perspective as inferior, irrelevant, or dangerous (Datta, 2018; Santos, 2021). The argument
advocates for embracing diverse temporalities, knowledge systems, and ways of life (Mignolo, 2021).
Additionally, Mashigo (2018) contends that “Africans in Africa” require a distinct approach from
Afrofuturism, proposing a project envisioning Africa’s future “postcolonialism.” He highlights the necessity
of recognizing varied needs and contexts in imagining futures or reimagining a fantasy present, which
differ significantly worldwide. Mashigo suggests that in Africa such a project must consider the divergent
paths of each nation on the continent, all inevitably shaped by the legacy of colonialism.

Weaving decolonial and antiracist' perspectives from, and within, communities engaged in foresight
not only enriches the discipline by broadening its worldviews but also nurtures a more equitable
and inclusive approach in shaping future realities (Boyce and Peters, 2014). This meaningful
transformative pursuit recognizes the interconnectedness of past, present, and future, affirming the
necessity of challenging dominating narratives and cultivating futures that uphold the dignity and
agency of all communities.

Significance of community-led decolonial and antiracist perspectives
in foresight

Community-led approaches to foresight have emerged as integral components of decolonial
and antiracist foresight practices. Several studies, e.g. Minkler & Wallerstein (2011), emphasize the
importance of community engagement, indigenous and local communities’ self-determination, and
empowerment in shaping foresight processes. Community-based participatory action methodologies

! Antiracist foresight horizon scanning involves actively seeking to identify and address potential future trends, events, and developments through a lens that
prioritizes equity, justice, and the dismantling of systemic racism. This approach acknowledges that future scenarios and innovations can either exacerbate
or alleviate existing racial inequalities, and thus aims to anticipate and mitigate potential harms while promoting inclusive and equitable outcomes for all
individuals and communities.



facilitate collaboration between foresight practitioners and communities, allowing for the co-creation
of visions of plausible and preferable futures (Datta, 2018). In some ways these centuries or millennial-
old collaborations and thinking run parallel to trans-and interdisciplinary thinking in science.
While transcultural approaches are essential in all societies, community-based approaches are
particularly vital, as they centre on the experiences and knowledge systems of indigenous, black, and
marginalized communities, ensuring that future visions can prioritize social justice, sustainability, and
cultural authenticity. DiAngelo (2018), Kendi (2019), and Yancy (2021) further underscore the necessity
of challenging systemic racism and promoting equity within foresight endeavors. This requires
integrating decolonial and antiracist approaches and ensuring historically marginalized voices are
included. This approach fosters more inclusive and equitable strategic planning, addressing biases
and systemic inequalities in future-oriented research and decision-making.

Building upon decolonial scholarship, foresight endeavors, particularly in the global South,
must confront the legacies of colonialism, while also addressing contemporary issues such as
environmental degradation, economic inequality, technological divides, and social injustice by
creating a meaningful bridge between traditional and western technological knowledge systems.
Studies by Patel (2019) and Mukhopadhyay (2021) further explore the implications of colonial
legacies and contemporary challenges on foresight practices in the global South, highlighting the
imperative of integrating diverse perspectives and addressing systemic inequities in envisioning
future trajectories towards environmental sustainability.

Mbembe (2020) argues for the decolonization of imagination as a fundamental step towards
reimagining and reshaping futures in the global South. Bridging knowledge systems and engaging
diverse cultural and historical narratives, foresight practitioners can facilitate the emergence of
alternative futures that prioritize social justice and collective well-being. Menakem (2017) highlights
the intersectionality of race, trauma, and healing, further underscoring the importance of integrating
antiracist perspectives into foresight practices.

By acknowledging and addressing historical traumas and systemic injustices, foresight practitioners
can postulate futures that promote healing, resilience, and empowerment within marginalized
communities. Mignolo (2018) emphasizes the need to decolonize knowledge hierarchies and
a meaningful integration of all knowledge systems in foresight practice. While often traditional
knowledge systems are differentiated from “western” knowledge systems, the use of the epithet
“western” masks the origins of modern science (see Poskett, 2023). Thus, challenging hegemonic
narratives, centering marginalized voices, and embracing epistemic diversity, this integration
enriches the discipline and fosters diverse futures.

Indigenous and local knowledge (ILK) foresight perspectives and practices

Indigenous and local knowledge systems are increasingly recognized as invaluable reservoirs of
foresight, providing unparalleled perspectives on environmental, social, and cultural dynamics.
Acknowledging the wealth of indigenous and local knowledge available, foresight practices in the
global South are undergoing a transformative shift towards participatory models. These models
prioritize public involvement and engagement, alongside a commitmentto inclusivity, as fundamental
pillars. This paradigm shift reflects a growing appreciation for diverse voices and perspectives.

At the international level, the Intergovernmental science-policy Platform on Biodiversity and
Ecosystem Services (IPBES) although dealing with knowledge products, rather than foresighting per
se, has recognized that indigenous and local knowledge (ILK) systems need to be included in their
processes of reflection and foresight, often without use of that word (Hill et al., 2019; McElwee et al,,
2020). IPBES sees ILK as verified, implemented, challenged, and applied within its own processes of
validation (Diaz et al, 2015) and conceptualizations, for example, of what is ‘nature’ and ‘sustainability’.

Diverse internal practices of indigenous peoples, as well as local communities of the global south
occupying their traditional territories, ensure saliency, legitimacy, and credibility for their knowledge.
Such practices are based on a range of techniques, including historical experiences via natural




experiments, expert peer-review, cultural norms, and collective procedures to evaluate and validate
knowledge (Tengo et al,, 2014). Some of these processes are akin to current foresighting techniques
practiced in the global north.

The crucial distinguishing feature of ILK systems is that they are established, controlled, and managed
through formal and informal institutions that guide practice (Tengé et al,, 2017). These institutions
arise in-situ, some spanning regions and continents, reflecting beliefs, values and learning from
collective practices, lived experience, everyday observation and monitoring of the environment.
These practices are situated within the context of long-term people-nature interactions and have
persisted in these human communities over millennia. The practices and techniques are transmitted
through a myriad of forms, including song, dance, paintings, rituals, accounting, and tenure systems
organizing the lives of millions of people across the world.

ILK foresight perspectives and practices involve shifting paradigms to public engagement. This
acknowledges the importance of Indigenous knowledge systems in foresight processes and
recognizes Indigenous communities as active participants and knowledge holders in developing
foresight visions. These transformative visions have the potential to enrich the discipline of foresight,
fostering more inclusive and socially just approaches to envisioning and shaping future realities in
the global South and beyond. The key perspectives and practices are given in the Table below.

Table1
Indigenous Knowledge foresight perspectives and practices.

IK foresight practices prioritise participatory and inclusive Adhikari, B., Di Falco, S., & Lovett, J. C. (2004)
approaches, involving Indigenous communities as active

participants in the foresight process.

Participatory and Inclusive Approaches

Community-Based Foresight Initiatives

Emphasis on Collaboration and Partnership

Respect for Indigenous Rights and Cultural
Sovereignty

Public Engagement and Knowledge Mobilization

Capacity Building and Empowerment

Ethical Considerations and Cultural Sensitivity

Foresight initiatives are often community-based, with Indigenous
communities leading the process and shaping the outcomes.

IK foresight practices emphasize collaboration and partnership
between Indigenous communities, researchers, policymakers,
and other stakeholders.

IK foresight initiatives respect Indigenous rights, cultural sovereignty,
and intellectual property rights, ensuring that Indigenous knowledge
is used and shared appropriately and ethically.

IK foresight praices prioritize public engagement and knowledge
mobilization, ensuring that foresight outcomes are widely shared and
accessible to all stakeholders.

IK foresight initiatives focus on capacity building and empowerment
within Indigenous communities, equipping community members with
the skills and knowledge to actively participate in future planning
and decision-making processes.

IK foresight pradiices are guided by ethical considerations and cultural
sensitivity, ensuring that Indigenous knowledge is used and shared in
ways that are respectful, responsible, and culturally appropriate.

Moller, H., Berkes, ., Lyver, P. 0., & Kislalioglu, M.
(2004)

Quiggin, J. (2013)

Watson, A. (2009)

Tuhiwai Smith, L. (2012); Alhassan et al., 2019;
Weingart et al., (2021)

Lejano, R., Ingram, M., & Ingram, H. (2013)

Nakashima, D. J., Galloway McLean, K., Thulstrup,
H. D., Ramos Casfillo, A., Rubis, J. T., & Ogiek, M.
(2012).



Recognition of indigenous and local knowledge systems as valuable
sources of foresight

As noted earlier, synergies between ILK and scientific knowledge systems have been recognized
as opportunities to move towards sustainable ecosystem governance. And yet, scientific initiatives
have, at times, resulted in ILK being removed from its cultural context, distilled, and synthesized to
the extent that undermines its original meaning and on-going capacity for validation, change and
adaptation (Agrawal, 2002). The result is a legacy of mistrust: indigenous communities identify some
risks of collaboration such as knowledge theft, lack of appropriate benefit sharing, and heightening
of power inequities (Reid et al., 2006). Equitable partnerships that address power asymmetries and
provide indigenous peoples with opportunities to navigate the engagement between science and
ILK in ways that strengthen their rights and governance, and do not further entrench histories of
oppression, are critical to allow such different knowledges to be woven in more western foresighting
approaches (Whyte, 2018).

Examples of indigenous communities’ approaches in foresight

Indigenous communities in the global South employ diverse approaches to foresight, drawing upon
traditional knowledge systems to navigate environmental and social changes. In Africa, traditional
weather forecasting techniques, informed by observations of animal behavior and celestial
movements, are integral to predicting weather variables that are crucial for livelihood decisions
(Mhizho et al, 2020; Acharyaq, 2011; Moyo & Chaminuka, 2018; Omenyo, 20]5). Pacific island nations
rely on traditional ecological knowledge for seasonal calendars and marine navigation (Nyong et
al., 2007). First Nations in Australia follow similar practices (CSIRO, 2024).

In the Amazon rainforest, indigenous groups employ processes conceptually resembling scenario
planning to anticipate deforestation and climate change effects on their communities (Santos et
al, 2019; Huntsinger & Bailey, 2019). Also in Brazil, environmental activists are mobilizing against
environmental racism and land dispossession faced by Afro-Brazilian communities. Anti-racist
principles and solidarity aim to protect ancestral lands, conserve biodiversity, and promote
environmental justice (silva & Sousa, 2021).

Projects like “Futuros Posibles” in Colombia engage indigenous knowledge to envision alternative
futures for sustainable development (Ramirez, 2017), while in Medellin, Colombia, a foresight-
based urban planning approach successfully weaves Indigenous perspectives in addressing social
inequalities and promoting sustainability (Arboleda, 2017). In Mexico, feminist approaches to water
governance are reshaping policies and practices to address gender disparities and ensure access
to clean water for all. Feminist community-based approaches, incorporating intersectionality and
solidarity, seek to challenge patriarchal structures and promote water justice (Luna & Momtaz, 2020).

In south Asiqg, the coastal communities of Bangladesh, where climate change exacerbates existing
vulnerabilities, community-led foresight initiatives have emerged to address adaptation needs. These
initiatives prioritize indigenous knowledge systems and participatory decision-making processes,
empowering local communities to anticipate and respond to climate-related challenges (Datta &
Kairy, 2024; Rahman et al,, 2020). Indian cities grappling with rapid urbanization and social inequality
are employing anti-racist approaches to urban planning to address systemic discrimination and
marginalization. By engaging with diverse stakeholders and centering the needs of marginalized
communities, these initiatives aim to create more inclusive and equitable urban futures (Heord &
Wigginton, 2023; Hoelscher & Aijaz, 2016).

In post-apartheid South Africa, decolonial approaches to education have been integral to envisioning
more inclusive and equitable futures. By decentering Eurocentric curricula and amplifying indigenous
knowledge, these initiatives seek to address historical injustices and empower marginalized
communities (Pillay & Naicker, 2021). Foresight practices in Nigeria are integrating intersectional
perspectives to envision more equitable health futures. By considering the intersecting impacts of
race, gender, and class on health outcomes, these initiatives aim to address systemic inequalities




and promote health equity for all. In rural Kenya, decolonial approaches to agriculture are challenging
monocultural practices and promoting agroecological solutions informed by indigenous knowledge.
By centering local farming practices and prioritizing food sovereignty, these initiatives aim to build
resilient agricultural systems that nourish communities and sustain the environment (Njuki et al,,
2019). And in Ghana, postcolonial approaches to health policy are challenging Western biomedical
frameworks and incorporating indigenous healing practices. By recognizing the plurality of health
knowledge and valuing local expertise, these initiatives aim to improve health outcomes and
promote cultural integrity (Asante et al., 2021).

All these case studies highlight the diverse ways in which knowledge-based, decolonial, and anti-
racist approaches are being applied in foresight practices within the global South, offering pathways
to more equitable, just, and sustainable futures.

Key methodologies emphasizing these approaches include:

e Community-Based Participatory Research (CBPR): CBPR emphasizes collaboration between
researchers and community members in all stages of the research process, including problem
identification, data collection, analysis, and action. In foresight, CBPR methodologies empower
communities to identify their own needs, aspirations, and priorities for the future, ensuring that
future visions reflect the lived experiences and cultural values of diverse communities (Datta et
al, 2015; Israel et al., 2013).

e Narrative and Storytelling: Narrative and storytelling methodologies recognize the power of
storytelling in shaping perceptions of the past, present, and future (Smith, 2019; Polkinghorne,
2021; Gabriel, 2020; Brown, 2018; Clandinin, 2022). In foresight, narrative approaches involve
collecting and analyzing diverse stories and narratives to uncover underlying values, beliefs, and
assumptions about the future. By amplifying marginalized voices and challenging dominant
narratives, these methodologies would enable foresight practitioners to co-create alternative
futures that reflect the plurality of human experiences and through this process, marginalized
communities are empowered to contribute their perspectives and visions to the collective
construction of more inclusive and equitable futures (Brown, 2018; Clandinin, 2022; Gabriel, 2020;
Lejano et al, 2013; Polkinghorne, 2021; Smith, 2019; Wagner, 2020).

e Intersectionality: Intersectionality theory, developed by Kimberlé Crenshaw (2013), highlights the
intersecting dimensions of identity, such as race, gender, class, and sexuality, and their impact
on social inequalities (Cho et al,, 2013; Davis, 2020; Nash, 2016; Hankivsky & Cormier, 2021; McCall,
2019). Applied to foresight, intersectional methodologies involve examining future scenarios
through an intersectional lens to understand how different forms of oppression intersect and
compound to produce unique experiences and vulnerabilities. By centering intersectional
perspectives, foresight practitioners can develop strategies and interventions that address the
complex and intersecting needs of diverse communities (Nosh, 2016; McCall, 2019; Davis, 2020;
Cho et al., 2013; Hankivsky & Cormier, 202]).

@ Decolonial Worldviews: Decolonial epistemologies challenge all hegemony of knowledge
systems and centre Indigenous, ancestral, and other marginalised knowledge. In foresight,
decolonial methodologies involve engaging with diverse epistemological traditions and ways
of knowing to envision alternative futures that reflect the cultural diversity and richness of
human experience. By decolonising knowledge production processes and valuing diverse ways
of knowing, decolonial methodologies promote epistemic justice and empower marginalized
communities to shape their own futures (Tuhiwoi Smith, 1999; Mignolo, 2018; Quijano, 2007,
Smith, 2012; Tuck & Yang, 2012).



® Anti-Racist Analysis: Anti-racist analysis involves critically examining how race and racism
intersect with other forms of oppression to shape social structures and power. In foresight,
anti-racist methodologies involve identifying and challenging racial biases and assumptions
embedded in future scenarios and by centering anti-racist principles and perspectives,
foresight practitioners can develop more equitable and inclusive futures that address systemic
racism and promote racial justice (DiAngelo, 2018; Kendi, 2019; Bonilla-Silva, 20086).

e Indigenous Land-based Transformative Planning: Indigenous land-based learning serves as
transformative research methods that honour Indigenous ways of knowing, fostering deep
connections to land, culture, and community while challenging colonial research paradigms
(wilson & Yellow Bird, 2005; Cajete, 2020; Wilson, 2019).

International organizations like UNESCO, the International Science Council, and the World Future
Council increasingly emphasize diverse perspectives, supporting research, advocacy, and dialogue
for inclusive and sustainable futures globally (ZiCIi, 2016; Walter, 2018). Authors like Liu Cixin and
Vandana Singh offer distinct regional perspectives from China and India, respectively, enriching
future discourse with elements of history, culture, and philosophy (Solomon, 2019; Kaminski, 2021).
Indigenous communities employ unique cultural perspectives and traditional knowledge systems
in future studies, using storytelling as a conduit for transmitting cultural wisdom and envisioning
alternative pathways forward. However, Western-centric methodologies often overshadow the
contributions of societies globally, underscoring the importance of valuing and integrating
perspectives for inclusive dialogues about the future (Wivel & Weever, 2018; Solomon, 2019).

In summary, emphasizing the worldviews of indigenous peoples and local communities in foresight
offers critical frameworks for challenging colonial legacies, centering marginalized voices, and
envisioning futures that prioritize equity, justice, agency, and solidarity. m







ESSAY 2

Future directions for scenario

and foresight practice amid 21st
century complexity and uncertainty

Anita Lazurko, Laszl6 Pintér, and Vanessa Schweizer

impacts on the environment, such as through climate change and biodiversity loss, are

increasing the risk of nonlinear and irreversible changes to the Earth systems. These risks are
coupled with rapid societal changes such as the rise of artificial intelligence, increasing wealth
inequality, eroding trust in institutions, and political polarization, which interact with biophysical risks
in complex ways. Together, this complexity generates what some call a polycrisis - i.e, systemic,
co-occurring, and potentially cascading risks — with outcomes that are difficult to imagine and
impossible to accurately predict. Amid this polycrisis, there is widespread acknowledgment of the
need for transformative change to achieve a sustainable and just future. Such transformations
may be necessary yet are unpredictable and contested, as they emerge from widespread systemic
changes that implicate actors with diverse perspectives, values, and stakes in the transition.

The 21t century is a time of disruption and transformation. Unprecedented anthropogenic

Taken together, these 21t century conditions paint a picture of possible futures that may radically
depart from the present. Foresight approaches such as scenarios play an important role in anticipating
and navigating this widening scope of future uncertainty. Scenarios are depictions of plausible futures
and can serve as ‘laboratories’ to formulate and test assumptions about how the world works and
where it may be heading. Prominent examples of scenarios include the Representative Concentration
Pathways- Shared Socioeconomic Pathways scenario framework used by the Intergovernmental
Panel on Climate Change, the Nature Futures Framework produced by the International Science-
Policy Platform on Biodiversity and Ecosystem Services, and the scenarios underpinning the United
Nations Global Environment Outlook reports. Scenarios are developed in diverse contexts including
and beyond global assessment reports and serve multiple purposes, such as exploratory research,
decision support, or citizen engagement, and could be useful for anticipating and navigating the
disruptive decades ahead.

However, recent critiques of scenarios call into question their ability to reflect the unique uncertainties
and complexities of our time, pointing to the need for more agile and holistic complex systems analyses
than are offered by traditional scenario methods. Of particular relevance are questions regarding the
ability of scenarios to capture nonlinear and disruptive changes, as scenarios conventionally have not
considered sharp discontinuities with past trends (Raskin & Swart, 2020). The insights gained — or not
gained - from scenario processes are likely to affect risk management decisions with significant and
potentially lasting or irreversible material outcomes (Lawrence et al, 2024). Further, overly narrow or
unimaginative assumptions about possibilities for transformative change can impact the ambition,
inclusivity, and effectiveness of strategic actions to achieve a sustainable future.

Despite these critiques, scenario practice still has an important role to play in societies’ ability to
anticipate and navigate the 21stcentury. Scenarios remain the most established and accessible means
for engaging with future complexity and uncertainty, and processes of envisioning and strategizing
toward desirable futures are considered important for motivating and navigating transformative
change. Here, we propose that harnessing the ongoing potential impact and relevance of scenarios
requires greater attention to three future directions for scenario research and practice: 1) leveraging
the use of scenarios as representations of social-ecological uncertainty and complexity, 2) viewing
the scenario development process as a site of social learning, not simply a means to an end, and
3) ensuring scenario practice enhances futures literacy by reflecting more critically on the inherent
ambiguity and openness of the future.




Scenarios as representations of social-ecological uncertainty
and complexity

Our first proposed future direction for scenario practice highlights the use of scenarios as
representations of social-ecological uncertainty and complexity. While scenarios are well-
established in integrated global change assessment and in decision-support in sectoral, regional,
or problem-focused contexts, they are also often questioned (e.g., Parson et al,, 2007; Parson, 2008).
For example, a common approach to developing scenarios is the Intuitive Logics method, which is
a two-by-two matrix that generates four distinct scenarios from two interacting drivers of change
(schwartz, 1996). Scenarios generated using this method have been criticized for numerous reasons,
including that they simplify the future as defined by two drivers of change when reality is far more
complex, they do not adequately deal with non-linear or ‘wildcard’ events such as global pandemics,
and they do not address the question of what we should ‘do’ about the challenges ahead.

The limitations of two-by-two scenario matrices have in some cases been addressed by combining
them with iterative, participatory construction of transition pathways and with exploring scenario
robustness in response to shocks caused by a range of wildcards (Frantzeskaki et al., 2020; Harrison
et al, 2019). Importantly, Intuitive Logics scenarios are not the only option: a wide range of tools
and techniques have been developed and tested across the fields of futures studies, anticipatory
governance, and sustainability science (Bishop et al,, 2007; Muiderman et al,, 2020).

Recent developments in scenario practice highlight possibilities for scenarios to better surface social-
ecological complexity, thereby generating insights that are commensurate with the uncertainty
of the 21t century. System-theoretical approaches like morphological analysis or cross-impact
balances develop scenarios as plausible (i.e., internally consistent) outcomes of diverse, interacting,
qualitative and quantitative drivers of change (Weimer-Jehle, 2006). For example, the cross-impact
balances method was used to co-develop “big picture” scenarios of a river basin under climate
change, considering future scenarios as emerging from diverse social and ecological drivers of
change (Lozurko etal, 20230).

System-theoretical methods begin with a complex systems analysis that surfaces assumptions
about how the system is understood to work, how drivers interact, and how they may change in
the future. This systems analysis can be done in collaboration with experts, decision makers, and
other stakeholders, so they are exposed to and understand underlying assumptions and see how
their knowledge is reflected in the outcome. System-theoretical methods then end with scenarios
that serve as alternative representations of that social-ecological complexity, providing a digestible
basis for engaging decision makers and policy makers.

Similarly, emerging approaches like the Seeds of Good Anthropocenes (Bennett et al,, 2016) develop
desirable futures as emerging from nurturing small-scale ‘seeds’ of transformation (i.e., innovative
ideas, ways of living, and transformational projects) to scale within higher-level systems. These
methods are often combined with creative and imaginative arts-based methods to stimulate more
diverse and radical visions of a sustainable future and pathways for achieving them. Embracing a
wider range of such complexity-based tools can help ensure scenario practice remains salient and
legitimate amid the potential for disruption and transformation.

Scenario processes as sites of social learning

The second proposed future direction for scenario practice emphasizes the role of scenario
processes as sites of social learning. While approaches to scenario development vary, they

also serve diverse purposes. In some cases, scenario development is simply meant to generate
scendrios as an end-product that can be used to aid in decision making, such as to stress-

test policies or to guide strategic action. However, scenario development processes surface
legitimate questions related to why it might be desirable for the future to differ from the present,
the evidence and assumptions underlying the scenarios and the representativeness of the
perspectives of those involved in the scenario process. In other words, the scenario development



itself surfaces unique insights and influences the way representations of the future are accepted
as credible and legitimate, which in turn affects the degree of trust in scenario results and their
usefulness in decision-making. Insights gained from involvement may contribute to deeper
changes in understanding of the dynamics of socio-ecological systems that point well beyond

the scenario process and outputs. Consequently, the depth and breadth of insights gained in the
process of scenario development highlights the need for scenario practice to move from product
to process - i.e, to embrace the role of scenario development as a site of social learning (Johnson
et al, 2012).

To contribute to social learning, scenario processes need to add to the understanding of not only
individuals, but also at the collective level. Social learning usually assumes learning by social networks,
through the active interaction of those involved in the construction and analysis of scenarios. Scenario
development builds up complexity and understanding through multiple stages, where assumptions
are articulated, woven together in coherent models and/or narratives, and where their implications
and projected consequences are explored. Iterative construction of complexity in a participatory
process means that stakeholders articulate often hyper-contextual positions, integrate them with
the perspectives of others, and in the process of uncovering connections and relationships between
partial perspectives of a larger complex system, rise above their own subjective understanding of
how the future may unfold. Through this process social actors are gradually drawn into learning
about systemic interlinkages, inherent uncertainties, and possible implications for the future.

Scenarios often integrate quantitative and qualitative information, contributed in a participatory
process by different scientists and actors. Quantitative (e.g., model-based) and qualitative (e.g.,
descriptive, visual, or art-based) contributions to scenarios not only require different ways of
knowing and learning, but also open channels for recognizing new types of uncertainties, risks, and
opportunities for the adaptive behaviour and management that would be hard to recognize based
on more narrow epistemologies and evidence. Approaches have also been developed to bridge
diverse linguistic and epistemic uncertainty concepts to enrich and integrate quantitative and
qualitative aspects of scenarios using, for instance, ‘Centre of Gravity’ operators that decode and
demystify the quantification of heterogeneous linguistic values provided by diverse stakeholders
(Pedde et al., 2018).

Contributions of scenarios to social learning have been documented in many practical contexts,
such as the collective envisioning of future scenarios in the Minnesota 2050 project. The project was
a collaborative effort between the University of Minnesota and Regional Sustainable Development
Partnerships, citizen-driven networks to foster sustainable development across the State of Minnesota
in the United States. The project was an academic-public sector partnership that engaged citizens,
scientists, and community leaders of the complex socio-ecological system of the State. The project
used a participatory scenario workshop to provide input to a parallel process to develop a Statewide
Conservation and Preservation Plan, which aimed to synthesize the best scientific advice to guide
decision making about conservation programs and funding. An analysis of the project found that
stakeholder engagement in charting scenario trajectories contributed to co-learning about risks and
uncertainties and identifying and discussing options for collaboratively addressing them through
coping and adaptation (Johnson et al., 2012).

At the global level, UNEP's well-established Global Environment Outlook (GEO) process based on
integrated environmental assessment (IEA) was explicitly branded not only as a flagship scientific
report, but also as a multistakeholder process of learning and synthesis that built the knowledge and
capacity of those involved. Through IEA’s inherent foresight component, GEO contributed to broadening
the base of participatory scenario methods as sites and occasions of social learning (Bakkes et al,
2022). GEO's contribution to the practice of forward-looking IEA could not happen without recognizing
that conducting credible scenario processes require process design and management knowledge
that is oriented toward multiple outcomes, including social learning (Jaeger et al, 2007). A case can
be made that capacity to undertake scenario analysis and facilitate such social learning should be
available as an integral and permanent component of social institutions, to enable a critical review
and adaptation of earlier scenario insights in response to unforeseen events and new knowledge.



Scenario practice to enhance futures literacy

Our final proposed future direction for scenario practices suggests how scenario practice can and
should enhance futures literacy. The capacity to reflect upon the deeper subjectivities underlying
efforts to understand the future points to the need for a broader collective capacity to critically
examine and more intentionally curate the ways we bring ideas about the future into the present.
This capacity can be understood as ‘futures literacy’, which is “the competency that allows people
to better understand the role of the future in what they see and do” (UNESCO, n.d.). For example,
pessimistic assumptions about the plausibility of transformative pathways to address climate
change or biodiversity loss or fears about the risky or even apocalyptic nature of the future influence
human behaviour and choice in complex ways.

Scenarios are not predictions, and no single scenario approach can comprehensively explore the
uncertainty and complexity of the future. As discussed, the need to (1) embrace a wider range of
complexity-based scenario approaches and (2) leverage the role of scenarios as sites of social
learning points to an inescapable challenge for scenario practice: (3) persistent openness of the
future, which means that any effort to anticipate the future will be limited.

In other words, amid the complexity, speed, and unprecedented scale of socio-environmental
challenges, any scenario development process produces “a particular frame of the future that
includes certain future conditions and values while excluding others” (Lozurko et al., 2023b). This
means that subjective choices made by those facilitating and participating in scenario processes —
such as in the choice of framing or methodology — bears consequences for which future conditions
and values are represented in scenarios and taken seriously.

Since there are multiple ways to approach scenario development, this means that ambiguity is
inherent to the process. Navigating such ambiguity requires deeper consideration of the diversity
of choices and options available in scenario development, aligning those choices with the purpose
and desired outcomes of the exercise, and considering the ethical consequences of choices for the
perspectives that are made visible or invisible. For example, scenario processes that exclude global
South regions and stakeholders or the voices of youth exclude the very perspectives for whom major
transformations may most directly occur. These considerations can ensure that participants in a
scenario development process have the appropriate representation, freedom, and motivation to
explore the inherent ‘openness’ of the future and to systematically enrich scenarios with 21t century
complexity and uncertainty.

Building more agility and reflexivity into our individual and collective assumptions about the future
can help overcome cognitive and political biases that influence decision making, thereby helping
scenario exercises reach into higher levels of learning within and beyond scenario processes (e.g.,
‘transformative’ learning at the level of paradigms and worldviews). In this way, futures literacy is
not only a matter for science but is a 215t century skill that will allow us to leverage various means for
bringing a desirable future into the present. m
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programming in governments, public institutions, international organizations and companies.

Foresight has the potential to help overcome institutional silos and support proactive rather
than reactive decision-making. The United Nations reform agenda and the Secretary-General's
publication, ‘Our Common Agendd’, recognizes this and calls for all UN agencies and member states
to engage strategic foresight practices more deeply and to address global systemic risks and “future
proof” our collective decisions.

s trategicforesightis beingincreasingly usedto explore futures and provideinsight to planningand

Traditional policy planning focuses on understanding the current situation and context to make
decisions about policies and investments. While forecasting has been relied upon to justify
actions, there's been a lack of ability to plan effectively for resilience against disruptions and
uncertainties, despite repeated calls for new approaches. Over the past decade, challenges
requiring innovative planning and decision-making have become more frequent. Rapid changes
in the global environment, the abundance of data across domains and disciplines, and complex
and interconnected problems all indicate the need for new approaches (Buehring et al., 2020;
Robinson et al., 2021).

From an organizational capacity perspective, strategic foresight means the ability of an organization to
look ahead and use that insight to shape its strategy. It helps decision-makers by discussing potential
future scenarios in a structured way, considering changes, uncertainties, and complexities. (UNEP,
2023; OECD, 2020; Cuhls, 2020). Using a variety of methods and tools, strategic foresight enables
organizations to both anticipate and plan for risks, opportunities and changes that may significantly
influence the stewardship responsibilities of the organization towards a desirable future. Moreover,
strategic foresight can help to uncover/discover underlying assumptions and biases.

It is worth emphasizing that foresight does not mean predicting or forecasting the future. The use of
scenarios and probabilistic models of the future, for example, are useful tools to explore the range
of potential trajectories, particularly those that confront the challenges of surprise, scale, diversity,
and imagination (Pereira et al, 2021). However, foresight and scenarios are not synonymous and
have different audiences. In general, foresight methodologies create a disciplined approach to try to
understand a range of influences/stresses and events/shocks that may occur and shape our future
and hence inform policy decisions in the present. Scenarios, while not a requisite part of strategic
foresight, can assist foresight by broadening the span of collective thinking about different possibilities
(Pereira et al, 2021; MacKay & McKiernan, 2018; Rhisiart, 2015; Bezold, 2010; Scoblic & Tetlock, 2020).

Strategic foresight acknowledges that regardless of the specific outcomes we're focused on, we're
dealing with intricate, interconnected systems with multiple layers. The emergent properties of
these systems can be influenced in various ways. From the point of view of the decision maker, the
key purpose is to inform decision making through structured analysis and anticipation. In part, this
is done by scanning the horizon and looking for clues (signals of change) which are often hidden
among disconnected pieces of information. These help better understand the range of futures that
might emerge and thus prompt actions that will hopefully constrain the range of emerging futures
to one that is acceptable, if not desirable (Cook et al., 2014).



There are several elements to consider. First, one needs to take a very open view of the system(s)
of interest — none of which operate in isolation. By definition, foresight needs recognition that no
domain of interest is completely independent of others. What therefore may be assessed as an
unimportant factor, event or observation at one time, may become, if circumstances change,
vitally significant at some future stage. Thus, too narrow an analytical focus can be problematic.
For example, COVID-19 quickly exposed multiple supply chain issues which would not necessarily
have been part of either a public health or policy assessment of risk prior to the pandemic (ISC,
2022). To develop this more inclusive view requires a multi-stakeholder approach. To take another
example: mental health issues in young people have risen rapidly in past decades, predominantly
due to recent socio-technological change (Stubbing et al., 2023), rather than medical issues. But
this conclusion, with important interventional implications, will not necessarily be promoted by those
with interests within the medical system.

Therefore, it's essential to organize the key inputs for foresight in a manner that allows us to
comprehend the system under examination, consider the diverse interests of stakeholders involved,
and understand how it operates, might operate, or could be influenced by other complex systems.
New methods are evolving such as emerging techniques of interrogation and system mapping such
as cross-impact balance methodologies (Weimer-Jehle, 2023; Kurniawan et al,, 2022; Schweizer,
2020) and employing Al to dissect complexity (Roponen & Salo, 2023). But in interpreting any complex
model, it remains critical to identify what is known and what is not known, what is speculative and
what is (within limits) plausible.

It is helpful to think in terms of two kinds of factors that can affect the future. Those which are acute
(a shock) - such as a natural disaster or pandemic or an industrial accident or the outbreak of
conflict or the collapse of government. And those which are chronic (a stress) and slowly emerge;
for example sociological or demographic or technological change or the climate crisis. It is also
important to consider where human agency matters in affecting the future, and agent-based
models - computer simulations used to study the interactions between people, things, places, and
time — may be of assistance. For example, two of the issues in considering how the climate crisis will
evolve are how governments, populations or individuals will respond on one hand, and on the other
hand, how fast or effective new technologies will be in changing current trajectories.

An illustration of why we must adopt an inclusive approach is the case of rapidly emerging
technologies. Their effects cannot be isolated from considerations within various societies, such as
social acceptance, responses, and how they influence behaviors at different levels, ranging from
individuals to corporations to organizational culture (Sridhor & Gluckman, 2023). As such, social
acceptance and its interdependence with technological innovation presents a conundrum that
cannot be outsourced to experts alone — here, inclusive planning becomes crucial (Hermann, 2023).
Similarly in climate change, predictions of the future must consider not only technological change
but the behaviour change in governments and citizens and the idea that resilience, adaptability and
societal acceptance are moving targets. Foresight has to include in its considerations these broader
types of future influence and feedback.

All of this might be seen to turn foresight into nothing more than a crystal ball. But when done well
it can help policy makers and communities shape the future by envisaging actions that may make
the future more or less acceptable and enable preparation for issues that could be coming down
the line. This therefore requires processes that are rigorous and formalized yet enable new mental
models of strategic thinking.

In many cases it may make sense to proactively embed foresight techniques and principles
into existing risk assessment systems. Both processes are interdependent and need to embrace
uncertainty and new channels and sources of information and ‘weak signals’ that indicate a potential
for the emergence of new risks, or the exacerbation of existing threats. But conversely, foresight
shifts the lens to also consider unidentified opportunities. Where strategic planning, risk assessment
systems and scientific advisory mechanisms are already well-developed, foresight may, at least in
theory, be easier turned to action. But this is not always the case.




In the political and policy communities there is a danger of dismissing foresight as an intellectual
game of little value, as indeed many risk assessments can be ignored (Gluckmon & Bardsley, 202]);
thus the key is to create mechanisms and behaviours to minimize that danger. First, foresight
must be owned by those agencies and individuals that have expertise and are respected by all
stakeholders including the government. Second, they need to define the domain of interest and
preferably have generated the demand for analysis from the policy community. It is well established
that unsolicited scientific advice is rarely acted upon. Success depends on building the demand
before undertaking the work. Third, inclusive processes must be built to understand the systems of
interest, the relationships, stresses and shocks that might influence the system. There is a need to
weigh up under what circumstances a currently minor factor might become important. And finally,
there is a need for effective communication - too often excellent work can be undermined by hubris
or overwhelming the audience with jargon and technicalities. There is a skill in this interface and the
mode of communication. It is important to define the actors at the interface and the product, be it
report, presentation, or infographic. Only then can foresight be expected to be converted to action.

In many ways this is analogous to the principles that underpin the concepts of brokerage in scientific
advice (Gluckman etal, 202]). In communicating about the future one needs to define what is known,
what is unknown, the scope of futures ahead, the factors that might influence that range, and most
importantly those actions that might shift the shape of the futures landscape in a way that is seen to
be more desirable. That communication needs to be trusted and perceived to be impartial.

Foresight is in a sense part of a broader canvas. Indeed, risk assessment and management
and foresight should be core to the stewardship role of any government in protecting a nation’s
human, social, environmental and economic assets. Foresight can be argued to both enhance that
stewardship role but also help play a role in shaping a better future.

Sadly, the reality is many governments have been rather good at ignoring risk assessments. The
reasons for doing so have been described elsewhere (Gluckman & Bardsley, 2021). Both political
realities and cognitive biases contribute to that. In general, it is because risk assessment is about
things the likelihood of something happening and then if it does, its consequence. To address such
risks requires investment in preventing something that may not happen: preventing it does not
create political advantage. But on the other hand, not preventing something that was assessed as
a risk does cause political cost when it happens, but often that blame can be shifted back in time to
an earlier government or entity, hence ignoring the advice.

There are warnings in this. Strategic foresight needs to emphasize not only negative influences but
also the positive opportunities it creates. The policy community will gravitate towards the latter.
Thus, well-presented foresight can ensure that the futures landscape is better understood and used
to inform decisions.

The discussion above has largely focused on the government as the point of action. But the same
principles apply at every level of decision making in society; be it central or local government, business
or civil society. We cannot predict the future, but we have some ability to shape it. Whether we shape
it well or badly depends on how we develop, understand and communicate to all stakeholders how
that future might be negatively or positively placed. That is turning anticipatory foresight to action. m






References

Section 2:
Overview of existing foresight tools and methods: a literature review

Aguirre-Bastos, C., & Weber, M. K. (2018). Foresight for shaping national innovation systems in
developing economies. Technological Forecasting and Social Change, 128, 186-196.

Bina, O, Mateus, S, Pereirq, L, & Caffa, A. (2017). The future imagined: Exploring fiction as a means of
reflecting on today’s Grand Societal Challenges and tomorrow’s options. Futures, 86, 166—-184.

Bradfield, R, Wright, G, Burt, G., Cairns, G, & Van Der Heijden, K. (2005). The origins and evolution of
scenario techniques in long-range business planning. Futures, 37, 795-812.

Burgelman, J. C, Chloupkovd, J, & Wobbe, W. (2014). Foresight in support of European research
and innovation policies: The European Commission is preparing the funding of grand societal
challenges. European Journal of Futures Research, 2,1-7.

Carayannis, E. G, Meissner, D, & Edelking, A. (2017). Targeted innovation policy and practice
intelligence (TIP2E): Concepts and implications for theory, policy, and practice. Journal of
Technology Transfer, 42, 460—-484.

Centre for Strategic Futures. (2024a). Who we are. Centre for Strategic Futures.
https://www.csf.gov.sg/who-we-are/ [Accessed 22 January 2024].

Centre for Strategic Futures. (2024b). Our approach. Centre for Strategic Futures.
https://www.csf.gov.sg/our-work/our-approach/ [Accessed 22 January 2024].

Cook, C. N, Inayatullah, S, Burgman, M. A, Sutherland, W. J., & Wintle, B. A. (2014). Strategic foresight:
How planning for the unpredictable can improve environmental decision-making. Trends in Ecology
& Evolution, 29, 531-541.

Cook, C. N, Wintle, B. C, Aldrich, S. C, & Wintle, B. A. (2014). Using strategic foresight to assess
conservation opportunity. Conservation Biology, 28, 1474-1483.

Cooke, J, et al. (2021). Teaching and learning in ecology: A horizon scan of emerging challenges and
solutions. Oikos, 130, 15—28.

Cuhls, K. E. (2020). Horizon scanning in foresight — Why horizon scanning is only a part of the game.
Futures & Foresight Science, 2, e23.

De Freitas, E, & Truman, S. E. (2020). New Empiricisms in the Anthropocene: Thinking With Speculative
Fiction About Science and Social Inquiry. Qualitative Inquiry, 27(5), 522-533.
https://doi.org/10.1177/1077800420943643

Di Pasquale, D, & Padula, M. (2015). Perspectives and methods in the development of technological tools
for supporting future studies in science and technology. In Bouchachia, A. (Eds.), Adaptive and intelligent
Systems. ICAIS 2014. Lecture Notes in Computer Science, vol 8779 (pp. 15-127). Springer, Cham.
https://doi.org/10.1007/978-3-319-11298-5 _14.




European Foresight Platform. Cross-impact analysis.
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/cross-
impact-analysis/ [Accessed 22 January 2024].

European Foresight Platform. Gaming.
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/creative-methods/
gaming [Accessed 22 January 2024].

European Foresight Platform. Morphological analysis.
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/
morphological-analysis/ [Accessed 22 January 2024].

European Foresight Platform. Multi-criteria analysis.
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/multi-
criteria-analysis/ [Accessed 22 January 2024].

Food and Agriculture Organization of the United Nations. (2018). The future of food and agriculture -
Alternative pathways to 2050. https://www.fao.org/3/18429EN/i8429en.pdf

Gaub, F. (2019). Introduction: Between prediction and foresight. In Global trends to 2030: Challenges
and choices for Europe (pp. 4-6). European Union Institute for Security Studies (EUISS).

Georghiou, L, & Cassingena Harper, J. (2013). Rising to the challenges-reflections on future-oriented
technology analysis. Technological Forecasting and Social Change, 80, 467-470.

Gordon, T, & Glenn, J. (2004). Paper 7: Integration, comparisons, and frontier of futures research
methods. In The Millennium Project: Futures Research Methodology V3.0.

Gudowsky, N, & Peissl, W. (2016). Human-centred science and technology—Transdisciplinary
foresight and co-creation as tools for active needs-based innovation governance. European
Journal of Futures Research, 4,1-16.

Hader, M, & Hader, S. (1995). Delphi und Kognitionspsychologie: Ein Zugang zur theoretischen
Fundierung der Delphi-Methode [Delphi and cognitive psychology: An access point to the
theoretical foundations of the Delphi method]. ZUMA Nachrichten, 19. (in German).

Moore, K, & Hess, D. J. (1997). Science Studies: An Advanced Introduction. Contemporary Sociology,
28(3), 315. https://doi.org/10.2307/2654168

Hines, A, Bengston, D. N, Dockry, M. J,, & Cowart, A. (2018). Setting Up a Horizon Scanning System: A
U.S. Federal Agency Example. World Future Review, 10(2), 136-151.
https://doi.org/10.1177/1946756717749613

Hobday, A. J, Boschetti, F, Moeseneder, C,, Stephenson, R. L, Bessey, C.,, Bulman, C. M, Contardo, S,
Cvitanovic, C, Dambacher, J. M, Dutrg, L. X, Fulton, E. A, Lenton, A, Little, L. R, Mapstone, B, McDonald,
K. S, Plaganyi, E. E, Pethybridge, H., Rothlisberg, P, Strzelecki, J, Van Putten, I. (2020). Quantitative
Foresighting as a Means of Improving Anticipatory Scientific Capacity and Strategic Planning. One
Earth, 3(5), 631-644. https://doi.org/101016/j.oneear.202010.015

IPBES. (2016). The methodological assessment report on scenarios and models of biodiversity and
ecosystem services. In Zenodo (CERN European Organization for Nuclear Research).
https://doi.org/10.56281/zenodo.3235429

IPCC. (2023). Climate change 2023: Synthesis report. Contribution of Working Groups |, Il, and il to
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change.
https://doi.org/10.59327/IPCC/AR6-9789291691647



http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/cross-impact-analysis/
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/cross-impact-analysis/
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/creative-methods/gaming
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/creative-methods/gaming
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/morphological-analysis/
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/morphological-analysis/
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/multi-criteria-analysis/
http://foresight-platform.eu/community/forlearn/how-to-do-foresight/methods/analysis/multi-criteria-analysis/
https://www.fao.org/3/I8429EN/i8429en.pdf
https://doi.org/10.1177/1946756717749613
https://doi.org/10.1016/j.oneear.2020.10.015
https://doi.org/10.5281/zenodo.3235429
https://doi.org/10.59327/IPCC/AR6-9789291691647

Kelly, R, Foley, P, Stephenson, R. L, Hobday, A. J, Pecl, G. T, Boschetti, F, Cvitanovic, C,, Fleming, A,
Fulton, E, Nash, K. L, Neis, B, Singh, G. G, & Van Putten, E. . (2022b). Foresighting future oceans:
Considerations and opportunities. Marine Policy, 140, 105021.
https://doi.org/10.1016/.marpol.2022.105021

Kim, S, Kim, Y. E, Bae, K. J,, Choi, S. B, Park, J. K, Koo, Y. D,, Park, Y. W, Choi, H. K, Kang, H. M,, & Hong, S. W.
(2013). NEST: A quantitative model for detecting emerging trends using a global monitoring expert
network and Bayesian network. Futures, 52, 59-73. https://doi.org/10.1016/].futures.2013.08.004

Kothari, U. (2005). Authority and expertise: The professionalisation of international development and
the ordering of dissent. Antipode, 37, 425—-446.

Lehousx, P, Silva, H. P, Sabio, R. P, & Roncarolo, F. (2018). The unexplored contribution of responsible
innovation in health to sustainable development goals. Sustainability, 10(11), 4015.
https://doi.org/10.3390/sul0114015

Li, N, Chen, K, & Kou, M. (2017). Technology foresight in China: Academic studies, governmental
practices, and policy applications. Technological Forecasting and Social Change, 119, 246-255.

Marginson, S. (2022). Global science and national comparisons: Beyond bibliometrics and
scientometrics. Comparative Education, 58, 125-146.

Meissner, D, Gokhberg, L, & Sokolov, A. (2013). Science, technology, and innovation policy for the
future: Potentials and limits of foresight studies. Science, Technology, and Innovation Policy for the
Future: Potentials and Limits of Foresight Studies (pp.1-292). Springer.
https://doi.org/10.1007/978-3-642-31827-6

Muiderman, K, Vervoort, J., Gupta, A, Norbert-Munns, R. P, Veeger, M, Muzammil, M., & Driessen, P.
(2023). Is anticipatory governance opening up or closing down future possibilities? Findings from
diverse contexts in the Global South. Global Environmental Change, 81,102694.
https://doi.org/10.1016/j.gloenvcha.2023.102694

Nagimov, A. R, Akhmetshin, E. M., Slanov, V. P, Shpakova, R. N, Solomonov, M. P, & llyaschenko, D. P.
(2018). Foresight technologies in the formation of a sustainable regional development strategy.
European Research Studies, 2, 741-752.

Nash, K. L, et al. (2022). Developing achievable alternate futures for key challenges during the UN
Decade of Ocean Science for Sustainable Development. Reviews in Fish Biology and Fisheries, 32,
19-36.

Nesshover, C, et al. (2016). The network of knowledge approach: Improving the science and society
dialogue on biodiversity and ecosystem services in Europe. Biodiversity and Conservation, 25,
1215-12383.

Parker, M., Acland, A, Armstrong, H. J,, Bellingham, J. R, Bland, J.,, Bodmer, H. C,, Burall, S, Castell, S,
Chilvers, J,, Cleevely, D. D, Cope, D, Costanzo, L, Dolan, J. A, Doubleday, R, Feng, W. Y., Godfray, H. C.
J, Good, D. A, Grant, J,, Green, N, .. Sutherland, W. J. (2014). Identifying the Science and Technology
Dimensions of Emerging Public Policy Issues through Horizon Scanning. PloS One, 9(5), e96480.
https://doi.org/10.1371/journal.pone.0096480

Peyton, J. M, et al. (2020). Horizon scanning to predict and prioritize invasive alien species with the
potential to threaten human health and economies on Cyprus. Frontiers in Ecology and Evolution, 8.

Pérez-Jvostoy, F, et al. (2020). Horizon scan of conservation issues for inland waters in Canada.
Canadian Journal of Fisheries and Aquatic Sciences, 77, 869-88l.


https://doi.org/10.1016/j.marpol.2022.105021
https://doi.org/10.1016/j.futures.2013.08.004
https://doi.org/10.3390/su10114015
https://doi.org/10.1007/978-3-642-31827-6
https://doi.org/10.1016/j.gloenvcha.2023.102694
https://doi.org/10.1371/journal.pone.0096480

Pereira, L. (2021). Imagining Better Futures Using the Seeds Approach. Social Innovations Journal, 5.
https://socialinnovationsjournal.com/index.php/sij/article/view/694

Pereirg, L. M, Karpouzoglou, T, Frantzeskaki, N, & Olsson, P. (20180). Designing transformative spaces
for sustainability in social-ecological systems. Ecology and Society, 23.

Pereirq, L. M., Hichert, T, Hamann, M, Preiser, R, & Biggs, R. (2018b). Using futures methods to create
transformative spaces: Visions of a good Anthropocene in Southern Africa. Ecology and Society, 23.

Popper, R. (2008). How are foresight methods selected? Foresight, 10(6), 62-89.
https://doi.org/10.1108/14636680810918586

Proskuryakova, L. (2019). Foresight for the ‘energy’ priority of the Russian Science and Technology
Strategy. Energy Strategy Reviews, 26.

Roy, H. E, et al. (2019). Developing a list of invasive alien species likely to threaten biodiversity and
ecosystems in the European Union. Global Change Biology, 25,1032-1048.

Shell. (2017). Shell World Energy Model a View to 2100.
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/what-are-scenarios/
shell-scenarios-energy-models/world-energy-model/_jcr_content/root/main/section/simple/
call_to_action/links/item0.stream/1651505502658/2ee82a9c68cd84e572c9db09cc43d7ec3e3fafe7/
shell-world-energy-model.pdf

Shell. (2023). The energy security scenarios.
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/the-energy-security-
scenarios.html

Skulimowski, A. M. J. (2014). Future prospects of human interaction with artificial autonomous
systems. In Bouchachia, A. (Eds.), Adaptive and Intelligent Systems. ICAIS 2014. Lecture Notes in
Computer Science, vol 8779 (pp. 15-127). Springer, Cham.
https://doi.org/101007/978-3-319-11298-5 14

Slaughter, R. A. (2004). Road testing a new model at the Australian Foresight Institute. Futures, 36,
837-852. https://doi.org/10.1016/].futures.2004.01.010

Smith, J. E, & Saritas, O. (2011). Science and technology foresight baker's dozen: A pocket primer of
comparative and combined foresight methods. Foresight, 13, 79-96.

stirling, A. (2008). ‘Opening up’ and ‘closing down’: Power, participation, and pluralism in the social
appraisal of technology. Science, Technology, & Human Values, 33, 262-294.

Stucki, M,, & Sandal, G. (2023). Generative Al and the future of foresight. Futures Platform.
https://www.futuresplatform.com/blog/future-of-generative-ai-foresight
[Accessed 25 January 2024].

Sutherland, W. J., & Woodroof, H. J. (2009)‘ The need for environmental horizon scanning. Trends in
Ecology & Evolution, 24(10), 523-527. https://doi.org/10.1016/j.tree.2009.04.008

Sutherland, W. J,, Broad, S, Caine, J.,, Clout, M,, Dicks, L. V., Doran, H., Entwistle, A. C., Fleishman, E,
Gibbons, D. W,, Keim, B, LeAnstey, B, Lickorish, F. A, Markillie, P, Monk, K. A, Mortimer, D., Ockendon, N,
Pearce-Higgins, J. W, Peck, L. S, Pretty, J,, .. Wright, K. E. (2016). A Horizon Scan of Global Conservation
Issues for 2016. Trends in Ecology & Evolution, 31(1), 44-53. https://doi.org/10.1016/].tree.2015.11.007

Sutherland, W. J, et al. (2019). Ten years on: A review of the first global conservation horizon scan.
Trends in Ecology & Evolution, 34,139-153. https://doi.org/10.1016/].tree.2018.12.003



https://socialinnovationsjournal.com/index.php/sij/article/view/694
https://doi.org/10.1108/14636680810918586
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/what-are-scenarios/shell-scenarios-energy-models/world-energy-model/_jcr_content/root/main/section/simple/call_to_action/links/item0.stream/1651505502658/2ee82a9c68cd84e572c9db09cc43d7ec3e3fafe7/shell-world-energy-model.pdf
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/what-are-scenarios/shell-scenarios-energy-models/world-energy-model/_jcr_content/root/main/section/simple/call_to_action/links/item0.stream/1651505502658/2ee82a9c68cd84e572c9db09cc43d7ec3e3fafe7/shell-world-energy-model.pdf
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/what-are-scenarios/shell-scenarios-energy-models/world-energy-model/_jcr_content/root/main/section/simple/call_to_action/links/item0.stream/1651505502658/2ee82a9c68cd84e572c9db09cc43d7ec3e3fafe7/shell-world-energy-model.pdf
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/what-are-scenarios/shell-scenarios-energy-models/world-energy-model/_jcr_content/root/main/section/simple/call_to_action/links/item0.stream/1651505502658/2ee82a9c68cd84e572c9db09cc43d7ec3e3fafe7/shell-world-energy-model.pdf
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/the-energy-security-scenarios.html
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios/the-energy-security-scenarios.html
https://doi.org/10.1007/978-3-319-11298-5_14
https://doi.org/10.1016/j.futures.2004.01.010
https://www.futuresplatform.com/blog/future-of-generative-ai-foresight 
https://doi.org/10.1016/j.tree.2009.04.008
https://doi.org/10.1016/j.tree.2015.11.007
https://doi.org/10.1016/j.tree.2018.12.003

United Nations. (2021). State of the world’s indigenous peoples: Rights to lands, territories, and
resources. United Nations Department of Economic and Social Affairs.

UNDP Regional Bureau for Asia and the Pacific. (2022). Foresight playbook: Overview of foresight tools.
https://www.undp.org/sites/g/files/zskgke326/files/2022-07/UNDP-RBAP-Foresight-Playbook-
Appendix=2022 0.pdf

uhl, A, Kolleck, N., & Schiebel, E. (2017). Twitter data analysis as a contribution to strategic foresight:
The case of the EU research project “Foresight and Modelling for European Health Policy and
Regulations” (FRESHER)‘ European Journal of Futures Research, 5,1-16.

Section 3: Essay 1: Foresight Visions: Embracing Community-led
and Indigenous Perspectives

Acharya, S. (2011). Presage biology: Lessons from nature in weather forecasting. Indian Journal of
Traditional Knowledge, 10, 114-124. http://nopr.niscairres.in/handle/123456789/11072

Adhikari, B, Di Falco, S, & Lovett, J. C. (2004). Household characteristics and forest dependency:
Evidence from common property forest management in Nepal. Ecological Economics, 48(2), 245-257.

Aguilar, F. J. (1967). Scanning the business environment. MacMillan Co. New York.

Agrawal, A. (2002). Indigenous knowledge and the politics of classification. International Social
Science Journal, 54, 287-297.

Alhassan, H, Kwakwa, P. A, & Adzawla, W. (2019). Farmers’ choice of adaptation strategies to climate
change and variability in arid region of Ghana. Review of Agricultural and Applied Economics, 22(1),
32-40. https://doi.org/10.15414/raae.2019.22.01.32-40

Arboleda, M. (2017). Implementacién de un proceso de prospectiva en la Secretaria de Planeacion
de Medellin [Implementation of a foresight process in the Medellin Planning Department]. Revista de
Estudios Sociales, 63, 92-103.

Asante, K. O, et al. (2021). Ghana's health sector: A comprehensive overview. Springer.
Asimov, |. (1951). Foundation. Ghome Press.

Berkes, F, & Folke, C. (Eds.). (1998). Linking social and ecological systems: Management practices
and social mechanisms for building resilience. Cambridge University Press.

Bonilla-Silva, E. (2006). Racism without racists: Color-blind racism and the persistence of racial
inequallity in the United States. Science and Society, 70(3), 431-434.

Boyce, T, & Peters, K. (2014). Engaging the public in foresight through scenario development: Lessons
from the iKnow project. Technological Forecasting and Social Change, 85, 142-158.
https://doi.org/10.1016/j.techfore.2013.08.033

Brown, R. (2018). Storytelling in organisations: From theory to empirical research. Edward Elgar
Publishing.

Caijete, G. A. (2020). Indigenous science, climate change, and indigenous community building: A
framework of foundational perspectives for indigenous community resilience and revitalization.
Sustainability, 12(22), 9569. https://doi.org/10.3390/su12229569



https://www.undp.org/sites/g/files/zskgke326/files/2022-07/UNDP-RBAP-Foresight-Playbook-Appendix-2022_0.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-07/UNDP-RBAP-Foresight-Playbook-Appendix-2022_0.pdf
https://doi.org/10.15414/raae.2019.22.01.32-40
https://doi.org/10.1016/j.techfore.2013.08.033
https://doi.org/10.3390/su12229569

Checkland, P. (1981). Systems thinking, systems practice. John Wiley & Sons.

Cho, S, Crenshaw, K. W.,, & McCall, L. (2013). Toward a field of intersectionality studies: Theory,
applications, and praxis. Signs: Journal of Women in Culture and Society, 38(4), 785-810.

Clandinin, D. J. (2016). Engaging in Narrative Inquiry. In Routledge eBooks.
https://doi.org/10.4324/9781315429618

CSIRO. (2024). Indigenous seasonal calendars.
https://www.csiro.au/en/research/indigenous-science/indigenous-knowledge/calendars

Curry, A, & Hodgson, A. (2023). Horizon scanning and foresight: How to systematically explore
emerging futures. Technological Forecasting and Social Change, 183, 121953.

Datta, R. (2018). Decolonizing both researcher and research and its effectiveness in Indigenous
research. Research Ethics, 14(2), 1-24.

Datta, R. (Ed.). (2020). Indigenous reconciliation and decolonization: Narratives of social justice and
community engagement. Routledge.

Datta, R. (2023). Land-based environmental sustainability: A learning journey from an Indigenist
researcher. Polar Geography, 46(1), 3-17.

Datta, R, Khyang, N. U, Prue Khyang, H. K, Prue Kheyang, H. A, Ching Khyang, M, & Chapola, J. (2015).
Participatory action research and researcher’s responsibilities: An experience with an Indigenous
community. International Journal of Social Research Methodology, 18(6), 581-599.

Datta, R, & Starlight, T. (2024). Building a meaningful bridge between Indigenous and Western
worldviews: Through decolonial conversation. International Journal of Qualitative Methods, 23,
16094069241235564.

Datta, R, & Kairy, B. (2024). Decolonizing climate change adaptations from Indigenous perspectives:
Learning reflections from Munda Indigenous communities, coastal areas in Bangladesh.
Sustainability, 16(2), 769. https://doi.org/10.3390/su16020769

Davis, A. Y. (2019). Women, Race & Class. https://ciniiacjp/ncid/BA1315132X

DiAngelo, R. J. (2018). White Fragility: Why It's So Hard for White People to Talk About Racism.
https://en.wikipedia.org/wiki/White _Fragility

Diaz, S, Demissew, S, Carabias, J, Joly, C, Lonsdale, M, Ash, N,, Larigauderie, A, Adhikari, J. R, Arico,
S, Baldi, A, et al. (2015). The IPBES conceptual framework — Connecting nature and people. Current
Opinion in Environmental Sustainability, 14, 1-16.

Finlay, S. M, Raman, S, Rasekoala, E, Mignan, V., Dawson, E, Neeley, L, & Orthiq, L. A. (2021). From the
margins to the mainstream: Deconstructing science communication as a white, Western paradigm.
Journal of Science Communication, 20(01), C02. https://doi.org/10.22323/2.20010302

Gabriel, Y. (2020). Gabriel, V. (QOOOb). Storytelling in organizations: facts, fictions, and fantasies. OUP
Catalogue. http://cinii.acjp/ncid/BA47212072

Geels, F. W,, & Schot, J. (2023). Technology foresight and socio-technical transitions: Envisioning
sustainable futures. Research Policy, 52(4), 104673.

Gray, C. S. (1999). War, peace and international relations: An introduction to strategic history.
Routledge.



https://doi.org/10.4324/9781315429618
https://www.csiro.au/en/research/indigenous-science/indigenous-knowledge/calendars
https://doi.org/10.3390/su16020769
https://ci.nii.ac.jp/ncid/BA1315132X
https://en.wikipedia.org/wiki/White_Fragility
https://doi.org/10.22323/2.20010302
http://ci.nii.ac.jp/ncid/BA47212072

Green, M. (2019). The power of narrative in environmental networks. MIT Press.

Hankivsky, O, & Cormier, R. (Eds.). (2021). Intersectionality and evidence-based policy making: The
implications for research, policy, and practice. University of Toronto Press.

Heard, E, Wigginton, B. (2023). Intersectionality and Global Public Health. In: Liamputtong, P. (eds)
Handbook of Social Sciences and Global Public Health. Springer, Cham.
https://doi.org/101007/978-3-030-96778-9 26-1

Hill, R, Adem, C,, Alangui, W. V., Molndr, Z, Aumeeruddy-Thomas, Y, Bridgewater, P, et al. (2019).
Working with Indigenous, local and scientific knowledge in assessments of nature and nature’s
linkages with people. Current Opinion in Environmental Sustainability, 43, 8-20.
https://doi.org/10.1016/j.cosust.2019.12.006

Hoelscher, K, & Aijaz, R. (2016). Challenges and opportunities in an urbanising India. International
Area Studies Review, 19(1), 3-11. https://doi.org/10.1177/2233865916637297

Huntsinger, L, & Bailey, D. (2019). Forest landscape management as an intercultural endeavor:
Indigenous and Euro-American foresters in the United States. Ecology and Society, 24(2), 3.

Ishihara-Shineha, S. (2017). Persistence of the deficit model in Japan’s science communication:
Analysis of white papers on science and technology. East Asian Science, Technology and Society,
11(3), 305-329.

Israel, B. A, & Satcher, D. (2013). Methods For Community - Based Participatory Research For Health.
In John Wiley & Sons eBooks. http://cinii.ac.jp/ncid/BA74265515

Kahn, H. (1960). The Nature and Feasibility of War and Deterrence.
https://www.rand.org/content/dam/rand/pubs/papers/2005/P1888.pdf

Kaminski, J. D. (2021). Leaving Gaia behind: The ethics of space migration in Cixin Liu's and Neal
Stephenson'’s science fiction. World Literature Studies, 13(2), 3-15.

Kendi, I. X. (2019). How to Be an Antiracist.
https://en.wikipedia.org/wiki/How_to_Be an_Antiracist

Kristof, T, & Novdky, E. (2023). The story of futures studies: An interdisciplinary field rooted in social
sciences. Social Sciences, 12(3), 1-16.

Lejano, R, Ingram, M,, & Ingram, H. (2013). The Power of Narrative in Environmental Networks.
https://doi.org/10.7551/mitpress/9780262019378.001.000]

Luna, E, & Momtaz, D. (2020). Feminist ecologies: Changing environments in the Anthropocene.
Palgrave Macmillan.

Manakem, R. (2017). My grandmother’s hands: Racialized trauma and the pathway to mending our
hearts and bodies. Penguin.

Mashigo, M. (2018), Intruders. Pan Macmillan.
Mbembe, A. (2020). Necropolitica. Melusina.

McCall, L. (2019). The complexity of intersectionality. Signs: Journal of Women in Culture and Society,
44(1), 221-240.


https://doi.org/10.1007/978-3-030-96778-9_26-1
https://doi.org/10.1016/j.cosust.2019.12.006
https://doi.org/10.1177/2233865916637297
http://ci.nii.ac.jp/ncid/BA74265515
https://www.rand.org/content/dam/rand/pubs/papers/2005/P1888.pdf
https://en.wikipedia.org/wiki/How_to_Be_an_Antiracist
https://doi.org/10.7551/mitpress/9780262019378.001.0001

McElwee, P, Ferndndez-Llamazares, A, Aumeeruddy-Thomas, Y., et al. (2020). Working with
Indigenous and local knowledge (ILK) in large-scale ecological assessments: Reviewing the
experience of the IPBES Global Assessment. Journal of Applied Ecology, 57(1), 1-11.
https://doi.org/10.111/1365-2664.13705

Meyer, W. B. (2023). Nature, society, and conjoint constitution. Geographical Review, 113(4), 519-535.

Mhizha, A, et al. (2020). Indigenous weather forecasting techniques and climate change adaptation
in Africa: A review. Weather and Climate Extremes, 29, 100270.

Mignolo, W. D. (2018). The politics of decolonial investigations. Duke University Press.

Minkler, M., & Wallerstein, N. (2010). Community-based participatory research for health: From
process to outcomes. Jossey-Bass.

Moller, H, Berkes, F, Lyver, P. O, & Kislalioglu, M. (2004). Combining science and traditional ecological
knowledge: Monitoring populations for co-management. Ecology and Society, 9(3), 2.
http://www.ecologyandsociety.org/vol9/iss3/art2/

Moyo, P, & Chaminuka, P. (2018). Indigenous knowledge systems and climate change adaptation in
rural Zimbabwe. African Journal of Science, Technology, Innovation and Development, 70(5), 511-519.

Mukhopadhyay, A. (2021). From worse than dogs to heroic tigers: Situating the animal in Dalit
autobiographies. South Asia: Journal of South Asian Studies, 44(4), 756-771,
https://doi.org/10.1080/00856401.2021.1946642

Nakashima, D. J., Galloway Mclean, K, Thulstrup, H. D, Ramos Castillo, A, Rubis, J. T, & Ogiek, M. (2012).
Weathering uncertainty. Traditional knowledge for climate change assessment and adaptation.
UNESCO.

Nash, J. C. (2016). Re-thinking intersectionality. Feminist Review, 773(1), 1-15.
Njuki, J, et al. (2019). Women'’s empowerment in global food security. Routledge.

Nyamnijoh, F. B. (2019). A fistful of mais and a chicken: The ritual re-enchantment of hope and the
promise of a new dawn in postcolonial Cameroon. Journal of African Cultural Studies, 31(3), 327-341.

Nyong, A, Adesing, F., & Osman-Elasha, B. (2007). The value of Indigenous knowledge in climate
change mitigation and adaptation strategies in the African Sahel. Mitigation and Adaptation
Strategies for Global Change, 12, 787-797. https://doi.org/10.1007/s11027-007-9099-0

Omenyo, C. N. (2015). Indigenous knowledge systems and sustainable agriculture: A case study of
food preservation by the Dagaaba people of Nandom in the Upper West Region of Ghana. Journal
of Scientific Research and Reports, 7(4), 289-298.

Patel, L. (2019). Fugitive practices: Learning in a settler colony. Educational Studies, 55(3), 253-261.
https://doi.org/10.1080/00131946.2019.1605368

Pereira, L. M, Davies, K. K, den Belder, E, et al. (2020). Developing multiscale and integrative nature—
people scenarios using the nature futures framework. People and Nature, 2, 1172-1195.
https://doi.org/10.1002/pan3.10146

Pillay, D, & Naicker, N. (2021). Decolonising education in South Africa: Perspectives and practices.
Routledge.



http://www.ecologyandsociety.org/vol9/iss3/art2/
https://doi.org/10.1080/00856401.2021.1946642
https://doi.org/10.1007/s11027-007-9099-0
https://doi.org/10.1080/00131946.2019.1605368
https://doi.org/10.1002/pan3.10146

Polkinghorne, D. E. (2021). Narrative knowing and the human sciences. State University of New York
Press.

Porter, M. E. (1980). Competitive strategy: Techniques for analyzing industries and competitors. Free Press.
Poskett, J. (2023). Horizons: A global history of science. Penguin Books.

Quijano, A. (2007). Coloniality and modernity/rationality. Cultural Studies, 21(2-3), 168-178.
https://doi.org/10.1080/09502380601164353

Quiggin, J. (2013). Indigenous knowledge and the significance of South America. Progress in Physical
Geography, 37(2),185-193.

Rahman, M. M, et al. (2020). Community-based adaptation to climate change: Perspectives from
Bangladesh. Routledge.

Ramirez, E, Orjuela, C, & Tovar, L. (2017). Proyecto Futuros Posibles: Una aproximacion a la
construccion de prospectivas participativas para la diversidad cultural en la region del Sumapaz
[Possible Futures Project: An approach to constructing participatory foresight for cultural diversity in
the Sumapaz region]. Ambiente & Sociedade, 20(3), 51-72.

Reid, W. V., Berkes, F., Wilbanks, T, & Capistrano, D. (2006). Bridging scales and knowledge systems:
concepts and applications in ecosystem assessment. In Island Press eBooks.
https://ciniiacjp/ncid/BA80806540

Robinson, J,, Burch, S, Talwar, S, O'Sheaq, M., & Walsh, M. (2023). Backcasting as a framework for
sustainable development goals planning and implementation. Environmental Science & Policy, 137,
267-278.

Rohrbeck, R, & Kum, M. E. (2023). Strategic foresight in the age of complexity: Integrating insights into
decision-making. Futures, 145,102945.

Santos, B. S. (2019). The end of the cognitive empire: The coming of age of epistemologies of the
south. Duke University Press.

Santos, B. S. (2021). The end of the cognitive empire: The coming of age of epistemologies of the
south. Duke University Press.

Schoemaker, P. J. H, & Mavaddat, R. (2023). Scenario planning for disruption and resilience.
California Management Review, 65(2), 39-58.

Silva, D. R, & Sousa, F. L. (2021). Environmental justice and racism in Brazil. Springer.

Skulmoski, G. J, & Hartman, F. T. (2023). Revisiting the Delphi method: Enhancing foresight and
strategic planning. Futures, 148, 102946.

Smith, A. (2019). Stories of change: Beyond the “I” and the “Now” in organization studies. Routledge.
Smith, L. T. (2012). Decolonizing methodologies: Research and Indigenous peoples. Zed Books Ltd.

Solomon, J. (2019). Discovering the modern regime of translation in China: Liu Cixin's Remembrance
of Earth’s Past and Wuhe’'s Remains of Life. Journal of Translation Studies, 3(1), 139-1883.

Takeuchi, K. (2010). Rebuilding the relationship between people and nature: The Satoyama initiative.
Ecological Research, 25, 891-897.


https://doi.org/10.1080/09502380601164353
https://ci.nii.ac.jp/ncid/BA80806540

Tengd, M, Brondizio, E, EiImqgyist, T, Malmer, P, & Spierenburg, M. (2014). Connecting diverse
knowledge systems for enhanced ecosystem governance: The multiple evidence base approach.
AMBIO, 43, 579-591.

Tengd, M, Hill, R, Malmer, P, Raymond, C. M, Spierenburg, M, Danielsen, F., Eimqvist, T, & Folke, C.
(2017). Weaving knowledge systems in IPBES, CBD and beyond—Lessons learned for sustainability.
Current Opinion in Environmental Sustainability, 26-27, 17-25.

Toffler, A. (1970). Future shock. Random House.

Toledo, V. M, Barrera-Bassols, N, & Garcia-Frapolli, E. (2019). Ethnoecology: A conceptual framework
for the study of indigenous knowledge of nature. Ethnobiology and Conservation, 8, 1-12.

Tuck, E, & Yang, K. W. (2012). Decolonization is not a metaphor. Decolonization: Indigeneity, Education
& Society, 1(1), 1-40.

Tuhiwai Smith, L. (2012). Decolonizing methodologies: Research and Indigenous peoples. Zed Books Ltd.
UNDP. (2022). UNDP RBAP foresight brief: Indigenous futures. New York.
Vecchiato, R. (2012). Environmental uncertainty, foresight and strategic decision making: An

integrated study. Technological Forecasting and Social Change, 79(3), 436-447.
https://doi.org/10.1016/j.techfore.2011.07.010

Wagner, J. (2020). Narratives and storytelling in business. Routledge.

Walter, M. (2018). The voice of Indigenous data. Griffith Review, 60: First Things First. ISBN:
9781925603316.

Watson, A. (2009). The architecture of Indigenous culture: Reflections on Indigenous ecological
knowledge and the sustainability of the modern nation-state. Ethnic and Racial Studies, 32(6), 965-981.

Weingart, P, Joubert, M., & Connoway, K. (2021). Public engagement with science—0Origins, motives
and impact in academic literature and science policy. PLoS ONE, 16(7), e0254201.
https://doi.org/10.1371/journal.pone.0254201

Whyte, K. (2018). What do Indigenous knowledges do for Indigenous peoples? In M. K. Neslson
& D. shilling (Eds.), Traditional ecological knowledge: Learning from Indigenous practices for
sustainability. Cambridge University Press.

Wilson, N. J. (2019). Seeing water like a state? Indigenous water governance through Yukon First
Nation Self-Government Agreements. Geoforum, 104, 101-13.
https://doi.org/10.1016/j.geoforum.2019.05.003

Wilson, W. A, & Yellow Bird, M. (2005). For Indigenous eyes only. A decolonization handbook. School of
American Research.

Wivel, A, Weever, O. The Power of Peaceful Change: The Crisis of the European Union and the
Rebalancing of Europe’s Regional Order, International Studies Review, Volume 20, Issue 2, June 2018,
Pages 317-325, https://doi.org/101093/isr/viy027

Yancy, G. (2021). For whom and how does philosophy matter? A response to my interlocutors.
Journal of Applied Philosophy, 38, 581-598. https://doi.org/10.1111/japp.12544

Ziai, A. (2016). Development discourse and global history: From colonialism to the Sustainable
Development Goals. Routledge.



https://doi.org/10.1016/j.techfore.2011.07.010
https://doi.org/10.1371/journal.pone.0254201
https://doi.org/10.1016/j.geoforum.2019.05.003
https://doi.org/10.1093/isr/viy027
https://doi.org/10.1111/japp.12544

Section 4: Essay 2: Future directions for scenario and foresight practice amid
21st century complexity and uncertainty

Bakkes, J, Cheatle, M, Mzavanadze, N, Pintér, L, & Witt, R. G. (2022). Keeping the world’s environment
under review. An intellectual history of the global environment outlook. Central European University
Press.

Bennett, E. M, Solan, M,, Biggs, R, McPhearson, T, Norstrom, A. v, Olsson, P, Pereirq, L, Peterson, G. D,
Raudsepp-Hearne, C., Biermann, F, Carpenter, S. R, Ellis, E. C, Hichert, T, Galaz, V., Lahsen, M., Milkoreit,
M. Martin Lopez, B, Nicholas, K. A, Preiser, R, Xu, J. (2016). Bright spots: Seeds of a good Anthropocene.
Frontiers in Ecology and the Environment, 14(8), 441-448. https://doi.org/10.1002/fee1309

Bishop, P, Hines, A, & Collins, T. (2007). The current state of scenario development: An overview of
techniques. Foresight, 9(1), 5-25. https://doi.org/10.1108/14636680710727516

Frantzeskaki, N, Holscher, K, Holman, I, & Harrison, P. A. (2020). Operationalising transition
management for navigating high-end climate futures. In P. A. Harrison, J. J&ger, N. Frantzeskaki, & P.
Berry (Eds.), Transformative climate governance: A capacities perspective to systematise, evaluate
and guide climate action. (pp. 315-358).

Harrison, P. A, Jager, J,, Frantzeskaki, N, & Berry, P. (2019). Understanding high-end climate change:
From impacts to co-creating integrated and transformative solutions. Regional Environmental
Change, 19, 621-627.

Jager, J, Rothman, D, Anastasi, C., Karthag, S, & van Notten, P. (2007). Module 6: Scenario
development and analysis. In L. Pintér, J. Chenje, & D. Swanson (Eds.), IEA training manual - A training
manual on integrated environmental assessment and reporting. UNEP and IISD. https://citeseerx.ist.
psu.edu/document?repid=repl&type=pdf&doi=6fd57476362a057b5d5e5f2c38c361fca2adldeb

Johnson, K. A, Dang, G, Jordan, N. R, Draeger, K. J,, Kapuscinski, A, Olabisj, L. K. S, & Reich, P. B.
(2012). Using participatory scenarios to stimulate social learning for collaborative sustainable
development. Ecology and Society, 17(2). https://www.jstor.org/stable/26269034

Lawrence, M, Homer-Dixon, T, Janzwood, S, Rockstrém, J, Renn, O, & Donges, J. F. (2024). Global
polycrisis: The causal mechanisms of crisis entanglement. Global Sustainability, 7, 6.

Lazurko, A, Schweizer, V., & Armitage, D. (20230). Exploring “big picture” scenarios for resilience in
social-ecological systems: Transdisciplinary cross-impact balances modeling in the Red River
Basin. Sustainability Science, 18(4), 1773-1794. https://doi.org/101007/s11625-023-01308-1

Lazurko, A, Schweizer, V., Pintér, L, & Ferguson, D. (2023b). Boundaries of the future: A framework for
reflexive scenario practice in sustainability science. One Earth.
https://doi.org/10.1016/j.oneear.2023.10.027

Muiderman, K, Gupta, A, Vervoort, J., & Biermann, F. (2020). Four approaches to anticipatory
climate governance: Different conceptions of the future and implications for the present. Wiley
Interdisciplinary Reviews: Climate Change, 11(6), 1-20. https://doi.org/10.1002/wcc.673

Parson, E. A. (2008). Useful global-change scenarios: Current issues and challenges. Environmental
Research Letters, 3(4), 045016.

Parson, E. A, Burkett, V, Fisher-Vanden, K, Keith, D, Mearns, L, Pitcher, H, .. & Webster, M. (2007).
Global-change scenarios: Their development and use. U.S. Climate Change Science Program.
Sub-Report 21b of Synthesis and Assessment Product 2.1 - U.S. Climate Change Science Program,
Department of Energy, Office of Biological & Environmental Research.
https://globalchange.mit.edu/publication/14040



https://doi.org/10.1002/fee.1309
https://doi.org/10.1108/14636680710727516
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=6fd57476362a057b5d5e5f2c38c361fca2a41deb
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=6fd57476362a057b5d5e5f2c38c361fca2a41deb
https://doi.org/10.1007/s11625-023-01308-1
https://doi.org/10.1016/j.oneear.2023.10.027
https://doi.org/10.1002/wcc.673
https://globalchange.mit.edu/publication/14040

Pedde, S, Kok, K, Onigkeit, J,, Brown, C,, Holman, |, & Harrison, P. A. (2019). Bridging uncertainty
concepts across narratives and simulations in environmental scenarios. Regional Environmental
Change, 19, 655-666.

Raskin, P, & Swart, R. (2020). Excluded futures: The continuity bias in scenario assessments.
Sustainable Earth, 3(1), 1-5.

Schwartz, P. (1996). The art of the long view. Planning for the future in an uncertain world. Bantam
Dell Publishing Group.

UNEP. (2024). Frontiers report. https://www.unep.org/resources/frontiers

UNESCO. (n.d.). Futures literacy. https://www.unesco.org/en/futures-literacy

Weimer-Jehle, W. (2006). Cross-impact balances: A system-theoretical approach to cross-impact
analysis. Technological Forecasting and Social Change, 73(4), 334-361.
https://doi.org/10.1016/j.techfore.2005.06.005

Section 5: Essay 3: From Horizon scanning and Foresight to policy actions

Bezold, C. (2010). Lessons from using scenarios for strategic foresight. Technological Forecasting
and Social Change, 77(9), 1513-1518. https://doi.org/10.1016/j.techfore.2010.06.012

Buehring, J, & Bishop, P. C. (2020). Foresight and design: New support for strategic decision making.
She Ji: The Journal of Design, Economics, and Innovation, 6(3), 408-432.
https://doi.org/101016/].sheji.2020.07.002

Cook, C. N, Inayatullah, S, Burgman, M. A, Sutherland, W. J, & Wintle, B. A. (2014). Strategic foresight:
How planning for the unpredictable can improve environmental decision-making. Trends in Ecology
& Evolution, 29(9), 531-541. https://doi.org/101016/j.tree.2014.07.005

Cuhls, K. E. (2020). Horizon scanning in foresight — Why horizon scanning is only a part of the game.
Futures & Foresight Science, 2, 23. https://doi.org/10.1002/f02.23

Gluckman, P. D, Bardsley, A, & Kaiser, M. (2021). Brokerage at the science—policy interface: From
conceptual framework to practical guidance. Humanities and Social Sciences Communications, 8, 84.
https://doi.org/10.1057/s41599-021-00756-3

Gluckman, P, & Bardsley, A. (2021). Uncertain but inevitable: The expert-policy-political nexus and
high-impact risks. https:/ [/informedfutures.org/high-impact-risks/

Gluckman, P, Spoonley, P, Bardsley, A, Poulton, R, Royal, T. A. C,, Sridhar, H, & Clyne, D. (2023).
Addressing the challenges to social cohesion. https://researchspace.auckland.ac.nz/bitstream/
handle/2292/65152/Addressing-the-challenges-to-social-cohesion.pdf?sequence=1

Hermann, L. (2023). Failures of social license put technology rather than people first. Journal of
Fusion Energy, 42,18. https://doi.org/10.1007/s10894-023-00354-y

International Science Council, 2022. Unprecedented & Unfinished. COVID-19 and Implications for
National and Global Policy. Paris, France, International Science Council. DOI: 10.24948/2022.03.
https://council. science/publications/covidl9-unprecedented-and-unfinished



https://www.unep.org/resources/frontiers
https://www.unesco.org/en/futures-literacy
https://doi.org/10.1016/j.techfore.2005.06.005
https://doi.org/10.1016/j.techfore.2010.06.012
https://doi.org/10.1016/j.sheji.2020.07.002
https://doi.org/10.1016/j.tree.2014.07.005
https://doi.org/10.1002/ffo2.23
https://doi.org/10.1057/s41599-021-00756-3
https://informedfutures.org/high-impact-risks/
https://researchspace.auckland.ac.nz/bitstream/handle/2292/65152/Addressing-the-challenges-to-social-cohesion.pdf?sequence=1
https://researchspace.auckland.ac.nz/bitstream/handle/2292/65152/Addressing-the-challenges-to-social-cohesion.pdf?sequence=1
https://doi.org/10.1007/s10894-023-00354-y
https://council. science/publications/covid19-unprecedented-and-unfinished

Kurniawan, J. H., Apergi, M,, Eicke, L, Goldthau, A, Lazurko, A, Nordemann, E, Schuch, E, Sharma, A,
Siddhantakar, N, Veit, K, & Weko, S. (2022). Towards participatory cross-impact balance analysis:
Leveraging morphological analysis for data collection in energy transition scenario workshops.
Energy Research & Social Science, 93,102815. https://doi.org/10.1016/j.erss.2022.102815

MackKay, R. B, & McKiernan, P. (2018). Scenario thinking: A historical evolution of strategic foresight.
Cambridge University Press.

OECD. (2020). OECD Government Foresight Community Annual Meeting Report 2020. https://www.
oecd.org/strategic-foresight/ourwork/ OECD%20GFC%20Annual%20Meeting%20Report%202020.pdf

Pereirg, L, Kuiper, J. J, Selomane, O, Aguiar, A. P. D, Asrar, G. R, Bennett, E. M,, Biggs, R., Calvin, K,
Hedden, S, Hsu, A, & Jabbour, J. (2021). Advancing a toolkit of diverse futures approaches for global
environmental assessments. Ecosystems and People, 77(1), 191-204.

Rhisiart, M, Miller, R, & Brooks, S. (2015). Learning to use the future: Developing foresight capabilities
through scenario processes. Technological Forecasting and Social Change, 101, 124-133.
https://doi.org/101016/j.techfore.2014.10.015

Robinson, D. K. R, Schoen, A, Larédo, P, Molas Gallart, J., Warnke, P, Kuhlmann, S., & Ordériez-
Matamoros, G. (2021). Policy lensing of future-oriented strategic intelligence: An experiment
connecting foresight with decision making contexts. Technological Forecasting and Social Change,
169,120803. https://doi.org/101016/j.techfore.2021120803

Roponen, J, & Salo, A. (2024). A probabilistic cross-impact methodology for explorative scenario
analysis. Futures & Foresight Science, 6, e165. https://doi.org/101002/ff02.165

Schweizer, V. J. (2020). Reflections on cross-impact balances, a systematic method constructing
global socio-technical scenarios for climate change research. Climatic Change, 162, 1705-1722.
https://doi.org/10.1007/s10584-019-02615-2

Scoblic, J. P, & Tetlock, P. E. (2020). A better crystal ball: The right way to think about the future.
Foreign Affairs, 99(6), 10-19. https://www.jstor.org/stable/26985800

Stubbing, J, et al. (2023). Exploring factors influencing youth mental health.
https://informedfutures.org/youth-mental-health-factors/

United Nations. (2021). Our common agenda - Report of the Secretary-General.

UNEP. (2023). Developing and implementing a foresight trajectory for UNEP: Methodological
approach, rationale and process. UNEP/Foresight/FEP.

Weimer-Jehle, W. (2023). CIB at work. In Cross-impact balances (CIB) for scenario analysis.
Contributions to Management Science. Springer, Cham. https://doi.org/101007/978-3-031-27230-1_7



https://doi.org/10.1016/j.erss.2022.102815
https://www.oecd.org/strategic-foresight/ourwork/OECD%20GFC%20Annual%20Meeting%20Report%202020.pdf
https://www.oecd.org/strategic-foresight/ourwork/OECD%20GFC%20Annual%20Meeting%20Report%202020.pdf
https://doi.org/10.1016/j.techfore.2014.10.015
https://doi.org/10.1016/j.techfore.2021.120803
https://doi.org/10.1002/ffo2.165
https://doi.org/10.1007/s10584-019-02615-2
https://www.jstor.org/stable/26985800
https://informedfutures.org/youth-mental-health-factors/
https://doi.org/10.1007/978-3-031-27230-1_7

Appendix1- literature review sample

Year of
Publication

Popper, R

Sutherland, W & Woodroof, H

Patifio J.; Whittaker R.J.; Borges PA.V.; Ferndndez-Palacios

J.M.; Ah-Peng C.; Aradjo M.B.; Avila S.P; Cardoso P; Cornuault
J.; de Boer E.J.; de Nascimento L.; Gil A.; Gonzdlez-Casiro A.;
Gruner D.S.; Heleno R.; Hortal J.; lllera J.C.; Kaiser-Bunbury CN.;
Matthews T.J.; Papadopoulou A; Pettorelli N.; Price J.P.; Santos
AM.C; Steinbaver M.J.; Triantis K.A.; Valente L.; Vargas P;
Weigelt P.; Emerson B.C.

Caffrey J.M.; Baars J.R.; Barbour J.H.; Boets P.; Boon P,
Davenport K.; Dick J.T.A.; Early J.; Edsman L.; Gallagher C;
Gross J.; Heinimaa P; Horrill C; Hudin S.; Hulme P.E.; Hynes

S.; Macisaac H.J.; McLoone P.; Millane M.; Moen T.L.; Moore N.;
Newman J.; 0'Conchuir R.; O'Farrell M.; 0’Flynn C.; Oidtmann B.;
Renals T; Ricciardi A.; Roy H.; Shaw R.; Van Valkenburg J.L.CH.;
Weyl 0.; Williams F,; Lucy F.E.

Sutherland W.J.; Butchart S.H.M.; Connor B.; Culshaw C.; Dicks
LV.; Dinsdale J.; Doran H.; Entwistle A.C.; Fleishman E.; Gibbons
D.W,; Jiang Z.; Keim B.; Roux X.L.; Lickorish F.A.; Markillie P.;
Monk K.A.; Mortimer D.; Pearce-Higgins J.W.; Peck L.S.; Pretty J.;
Seymour C.L.; Spalding M.D.; Tonneijck F.H.; Gleave R.A.

Roy H.E.; Bacher S.; Essl F.; Adriaens T.; Aldridge D.C.; Bishop
J.0.D.; Blackburn T.M.; Branquart E.; Brodie J.; Carboneras C.;
Cottier-Cook E.J.; Copp G.H.; Dean H.J.; Eilenberg J.; Gallardo

B.; Garcia M.; Garcio-Berthou E.; Genovesi P.; Hulme P.E.; Kenis
M.; Kerckhof F.; Kettunen M.; Minchin D.; Nentwig W.; Nieto A.;
Pergl J.; Pescott 0.L.; M. Peyton J.; Preda C.; Roques A.; Rorke
S.L; Scalera R.; Schindler S.; Schénrogge K.; Sewell J.; Solarz W.;
Stewart A.J.A.; Tricarico E.; Vanderhoeven S.; van der Velde G.;
Vila M.; Wood CA.; Zenetos A.; Rabitsch W.

Sutherland W.J.; Bardsley S.; Clout M.; Depledge M.H.; Dicks
LV.; Fellman L.; Fleishman E.; Gibbons D.W.; Keim B.; Lickorish
F.; Margerison C.; Monk K.A.; Norris K.; Peck LS.; Prior S.V.;
Scharlemann J.PW.; Spalding M.D.; Watkinson A.R.

Sutherland W.J.; Barnard P.; Broad S.; Clout M.; Connor B.; Cdté
I.M.; Dicks L.V.; Doran H.; Entwistle A.C.; Fleishman E.; Fox M.;
Gaston K.J.; Gibbons D.W.; Jiang Z.; Keim B.; Lickorish F.A.;
Markillie P.; Monk K.A.; Pearce-Higgins J.W.; Peck L.S.; Pretty J.;
Spalding M.D.; Tonneijck F.H.; Wintle B.C.; Ockendon N.

Rudd MA.

Sutherland W.J.; Barnard P.; Broad S.; Clout M.; Connor B.; Coté
I.M.; Dicks LV.; Doran H.; Entwistle A.C.; Fleishman E.; Fox M.;
Gaston K.J.; Gibbons D.W.; Jiang Z.; Keim B.; Lickorish FA.;
Markillie P.; Monk K.A.; Pearce-Higgins J.W.; Peck L.S.; Pretty J.;
Spalding M.D.; Tonneijck F.H.; Wintle B.C.; Ockendon N.

How are foresight
methods selected

The need for
environmental horizon
scanning

A roadmap for

island biology: 50
fundamental questions
after 50 years of

The Theory of Island
Biogeography

Tackling invasive alien
species in Europe: The
top 20 issues

A 2018 Horizon Scan

of Emerging Issues for
Global Conservation
and Biological Diversity

Developing a list of
invasive alien species
likely to threaten
biodiversity and
ecosystems in the
European Union

A horizon scan of global
conservation issues
for 2014

A 2017 Horizon Scan
of Emerging Issues for
Global Conservation
and Biological Diversity

Scientists perspectives
on global ocean
research priorities

A horizon scan of global
conservafion issues
for 2013

2008

2009

2017

2014

2015

2019

2021

2021

2014

2020

https://www.scopus.com/record/display.uri?eid=2-s2.0-54849439737 &or
igin=resultslist&sort=plf-f&src=s&sid=3dbbeceet0ehb1b271859c92ff9fc
518sot=h&sdi=h8&s=%28ALL%28foresight+*method%29+AND+AUTHOR-NA

ME%28Popper%29%29&sl=508sessionSearchld=3d6becee60ebb1b2718
5f9¢92ff9fc51

https://www.sciencedirect.com/science /article /abs/pii
$0169534709001888

https://www.scopus.com /inward /record.uri?eid=2-s2.0-85017403570&do

i=10.1111%2fihi.12986&parinerlD=40& md5=964eeb49240171 adc9fc3fc
b4e2bd3e9

4907258&38&d0l ]0 3391%2fmbi.2014. 5 1. 0] &purlnerID =40&md5=
83605d3422e7c68c7 2e4e7ca3db9f94f

https://www.scopus.com/inward/record.
uri?eid=2-s2.0-85036626306&d0i=10.1016%2fj.
tree.2017.11.006&partnerlD=40&md5=487053504edfeba0d408668f6abh0a68

https://www.scopus.com /inward /record.uri?eid=2-s2.0-85058302920&do

i=10.1111%2fqch.14527 &partnerlD=40&md5=62301e25b95d0b84e2ae
89d337ce4b18

https://www.scopus.com/inward/record.
uri?eid=2-s2.0-84871693579&d0i=10.1016%2fj.
tree.2012.10.0228&partnerlD=40&md5=2beab7e237h20f303ebd43e3ee5e8385

https://www.scopus.com/inward/record.
uri?eid=2-s2.0-850068807748&d0i=10.1016%2f.
tree.2016.11.005&partnerlD=40&md5=46a6391 ba767d82ce97d23h464336a3

=10k 3389“/2ffmurs 20I6 00002&punnerID 40&md5 184002741 alecl 2
20fd91ca343fed

https://www.scopus.com/inward/record.
uri?eid=2-s2.0-85006880774&d0i=10.1016%2fj.
tree.2016.11.005&partnerlD=40&md5=46u6391 ba767d8c2ce97d23h46433603



https://www.scopus.com/record/display.uri?eid=2-s2.0-54849439737&origin=resultslist&sort=plf-f&src=s&sid=3d6becee60ebb1b27185f9c92ff9fc51&sot=b&sdt=b&s=%28ALL%28foresight+method%29+AND+AUTHOR-NAME%28Popper%29%29&sl=50&sessionSearchId=3d6becee60ebb1b27185f9c92ff9fc51 
https://www.scopus.com/record/display.uri?eid=2-s2.0-54849439737&origin=resultslist&sort=plf-f&src=s&sid=3d6becee60ebb1b27185f9c92ff9fc51&sot=b&sdt=b&s=%28ALL%28foresight+method%29+AND+AUTHOR-NAME%28Popper%29%29&sl=50&sessionSearchId=3d6becee60ebb1b27185f9c92ff9fc51 
https://www.scopus.com/record/display.uri?eid=2-s2.0-54849439737&origin=resultslist&sort=plf-f&src=s&sid=3d6becee60ebb1b27185f9c92ff9fc51&sot=b&sdt=b&s=%28ALL%28foresight+method%29+AND+AUTHOR-NAME%28Popper%29%29&sl=50&sessionSearchId=3d6becee60ebb1b27185f9c92ff9fc51 
https://www.scopus.com/record/display.uri?eid=2-s2.0-54849439737&origin=resultslist&sort=plf-f&src=s&sid=3d6becee60ebb1b27185f9c92ff9fc51&sot=b&sdt=b&s=%28ALL%28foresight+method%29+AND+AUTHOR-NAME%28Popper%29%29&sl=50&sessionSearchId=3d6becee60ebb1b27185f9c92ff9fc51 
https://www.scopus.com/record/display.uri?eid=2-s2.0-54849439737&origin=resultslist&sort=plf-f&src=s&sid=3d6becee60ebb1b27185f9c92ff9fc51&sot=b&sdt=b&s=%28ALL%28foresight+method%29+AND+AUTHOR-NAME%28Popper%29%29&sl=50&sessionSearchId=3d6becee60ebb1b27185f9c92ff9fc51 
https://www.sciencedirect.com/science/article/abs/pii/S0169534709001888
https://www.sciencedirect.com/science/article/abs/pii/S0169534709001888
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017403570&doi=10.1111%2fjbi.12986&partnerID=40&md5=964eeb49240171a4c9fc3fcb4e2bd3e9 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017403570&doi=10.1111%2fjbi.12986&partnerID=40&md5=964eeb49240171a4c9fc3fcb4e2bd3e9 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017403570&doi=10.1111%2fjbi.12986&partnerID=40&md5=964eeb49240171a4c9fc3fcb4e2bd3e9 
https://www.scopus.com/inward/record.uri?eid=2-s2.0 4907258838&doi=10.3391%2fmbi.2014.5.1.01&partnerID=40&md5=83605d3422e7c68c72e4e7ca3db9f94f
https://www.scopus.com/inward/record.uri?eid=2-s2.0 4907258838&doi=10.3391%2fmbi.2014.5.1.01&partnerID=40&md5=83605d3422e7c68c72e4e7ca3db9f94f
https://www.scopus.com/inward/record.uri?eid=2-s2.0 4907258838&doi=10.3391%2fmbi.2014.5.1.01&partnerID=40&md5=83605d3422e7c68c72e4e7ca3db9f94f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058302920&doi=10.1111%2fgcb.14527&partnerID=40&md5=62301e25b95d0b84e2ae89d337ce4b18

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058302920&doi=10.1111%2fgcb.14527&partnerID=40&md5=62301e25b95d0b84e2ae89d337ce4b18

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058302920&doi=10.1111%2fgcb.14527&partnerID=40&md5=62301e25b95d0b84e2ae89d337ce4b18

https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871693579&doi=10.1016%2fj.tree.2012.10.022&partnerID=40&md5=2beab7e237b20f303ebd43e3ee5e8385 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871693579&doi=10.1016%2fj.tree.2012.10.022&partnerID=40&md5=2beab7e237b20f303ebd43e3ee5e8385 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871693579&doi=10.1016%2fj.tree.2012.10.022&partnerID=40&md5=2beab7e237b20f303ebd43e3ee5e8385 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006880774&doi=10.1016%2fj.tree.2016.11.005&partnerID=40&md5=46a6391ba767d8c2ce97d23b464336a3 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006880774&doi=10.1016%2fj.tree.2016.11.005&partnerID=40&md5=46a6391ba767d8c2ce97d23b464336a3 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006880774&doi=10.1016%2fj.tree.2016.11.005&partnerID=40&md5=46a6391ba767d8c2ce97d23b464336a3 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008958260&doi=10.3389%2ffmars.2016.00002&partnerID=40&md5=c18c4aa2741a0ec1c220fd91ca343fed 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008958260&doi=10.3389%2ffmars.2016.00002&partnerID=40&md5=c18c4aa2741a0ec1c220fd91ca343fed 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008958260&doi=10.3389%2ffmars.2016.00002&partnerID=40&md5=c18c4aa2741a0ec1c220fd91ca343fed 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006880774&doi=10.1016%2fj.tree.2016.11.005&partnerID=40&md5=46a6391ba767d8c2ce97d23b464336a3 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006880774&doi=10.1016%2fj.tree.2016.11.005&partnerID=40&md5=46a6391ba767d8c2ce97d23b464336a3 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006880774&doi=10.1016%2fj.tree.2016.11.005&partnerID=40&md5=46a6391ba767d8c2ce97d23b464336a3 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85036626306&doi=10.1016%2fj.tree.2017.11.006&partnerID=40&md5=487053504edfeba0d408668f6abb0a68 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85036626306&doi=10.1016%2fj.tree.2017.11.006&partnerID=40&md5=487053504edfeba0d408668f6abb0a68 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85036626306&doi=10.1016%2fj.tree.2017.11.006&partnerID=40&md5=487053504edfeba0d408668f6abb0a68 

: Year of

Carayannis E.G.; Meissner D.; Edelkina A.

Tiits M.; Kalvet T. behind a paywall

Weigand K.; Flanagan T; Dye K.; Jones P.

Spickermann A.; Zimmermann M.; von der Gracht H.A.

Nagimov A.R.; Akhmetshin E.M.; Slanov V.P.; Shpakova R.N.;
Solomonov M.P; Il'yaschenko D.P.

Sutherland W.J.; Broad S.; Caine J.; Clout M.; Dicks L.V.; Doran
H.; Entwistle A.C.; Fleishman E.; Gibbons D.W.; Keim B.; LeAnstey
B.; Lickorish F.A.; Markillie P.; Monk K.A.; Mortimer D.; Ockendon
N.; Pearce-Higgins J.W.; Peck L.S.; Pretty J.; Rockstrom J.;
Spalding M.D.; Tonneijck F.H.; Wintle B.C.; Wright K.E.

Peyton J.; Martinou A.F; Pescott 0.L; Demetriou M.; Adriaens T.;
Arianoutsou M.; Bazos I.; Bean CW.; Booy 0.; Botham M,; Britton
JR,; Cervia J.L; Charilaou P;; Chartosia N.; Dean H.J.; Delipetrou
P.; Dimitriou A.C.; Dérflinger G.; Fawcett J.; Fyttis G.; Galanidis A.;
Galil B.; Hadjikyriakou T.; Hadjistylli M.; leronymidou C.; Jimenez
(,; Karachle P.; Kassinis N.; Kerametsidis G.; Kirschel A.N.G.; Kleitou
P Kleitou D.; Manolaki P;; Michailidis N.; Mountford J.0.; Nikolaou
(,; Papatheodoulou A.; Payiatas G.; Ribeiro F.; Rorke S.L.; Samuel
Y; Sawvides P; Schafer S.M.; Tarkan A.S; Silva-Rocha |; Top N.;
Tricarico E.; Turvey K.; Tziortzis |.; Tzirkalli E.; Verreycken H.;
Winfield I).; Zenetos A.; Roy H.E.

Bina 0.; Mateus S.; Pereira L.; Caffa A.

Zurek M.; Hebinck A.; Leip A.; Vervoort J.; Kuiper M.; Garrone
M.; Havlik P, Heckelei T.; Hornborg S.; Ingram J.; Kuijsten A.;
Shutes L.; Geleijnse J.M.; Terluin 1.; van't Veer P.; Wijnands J.;
Zimmermann A.; Achterbosch T.

Targeted innovation 2017
policy and practice

intelligence (TIP2E):

concepts and

implications for theory,

policy and practice

Intelligent 2014
piggybacking: A

foresight policy tool

for small catching-up

economies

Collaborative foresight: 2014
Complementing

long-horizon strategic

planning

Surface- and deep-level 2014
diversity in panel

selection - Exploring

diversity effects on

response hehaviour in

foresight

Foresight technologies 2018
in the formation of a

sustainable regional

development strategy

A Horizon Scan of 2013
Global Conservation
Issues for 2016

Horizon scanning for 2019
invasive alien species

with the potential to

threaten biodiversity

and human health on a

Mediterranean island

The future imagined: 2017
Exploring fiction as a

means of reflecting

on today’s Grand

Societal Challenges and

tomorrow's opfions

Assessing sustainable 2018
food and nutrition

security of the EU food

system-an infegrated

approach

85027975709&dol-10 1007%2fs10961 OIS 9433 B&Qarlnerll]-40&md5-(
22036c7731¢13651106b97bab]14e

://www.scopus.com/inward/record.uri?eid=2-52.0-84893060029&do

i=10.1504%2fL)FIP.2013.058607 & partnerlD=40&md5=5788c1h064c36hdf
224cf5dc6d9498e1

84900553090&dol I0 1016%2fj.techfore. 2013.08. 0]6&pnnnerID =40&md5=
2db43545058037h1h287e4db1d98b41c

84900547020&d0l ]0]0]6‘72f techfore.2013.04, 009& artnerlD=40&md5=
586defab01d418554cd523c8u62d49a

nnerID 40&md5 f330(86(6b50606766551392(edd8308

https://www.scopus.com/inward /record.
uri?eid=1-s2.0-849557240188&doi=10.1016%2fj.
tree.2015.11.007&partnerlD=40&md5=67ee0d80a7h342fe27ecab8d13c9f922

85064835538&d0l-10 1007%2f510530-019-01961-7 &partnerlD=40&md5=d59
840721571303cf11672792228f9af

84977472830&d0| 1010]6‘72f futures. 20]605 009&partnerlD=40&md5=
022174d3197d23225b435a13ed53ca3d

=10. 3390V2fsu1011427l&punnerID 40&md5 (0296f2344904u(039(96f
a729h1559


https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027975709&doi=10.1007%2fs10961-015-9433-8&partnerID=40&md5=c622a36c7731c1e3651106b97ba61f4e 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027975709&doi=10.1007%2fs10961-015-9433-8&partnerID=40&md5=c622a36c7731c1e3651106b97ba61f4e 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027975709&doi=10.1007%2fs10961-015-9433-8&partnerID=40&md5=c622a36c7731c1e3651106b97ba61f4e 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84893060029&doi=10.1504%2fIJFIP.2013.058607&partnerID=40&md5=5788c1b064c36bdf224cf5dc6d9498e1
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84893060029&doi=10.1504%2fIJFIP.2013.058607&partnerID=40&md5=5788c1b064c36bdf224cf5dc6d9498e1
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84893060029&doi=10.1504%2fIJFIP.2013.058607&partnerID=40&md5=5788c1b064c36bdf224cf5dc6d9498e1
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900553090&doi=10.1016%2fj.techfore.2013.08.016&partnerID=40&md5=2db43545058a37b1b287e4db1d98b41c 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900553090&doi=10.1016%2fj.techfore.2013.08.016&partnerID=40&md5=2db43545058a37b1b287e4db1d98b41c 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900553090&doi=10.1016%2fj.techfore.2013.08.016&partnerID=40&md5=2db43545058a37b1b287e4db1d98b41c 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85051782679&partnerID=40&md5=f330c86c6b5a6067665513e2cedd83a8 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85051782679&partnerID=40&md5=f330c86c6b5a6067665513e2cedd83a8 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84955724018&doi=10.1016%2fj.tree.2015.11.007&partnerID=40&md5=67ee0d80a7b342fe27eca68d13c9f922 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84955724018&doi=10.1016%2fj.tree.2015.11.007&partnerID=40&md5=67ee0d80a7b342fe27eca68d13c9f922 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84955724018&doi=10.1016%2fj.tree.2015.11.007&partnerID=40&md5=67ee0d80a7b342fe27eca68d13c9f922 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064835538&doi=10.1007%2fs10530-019-01961-7&partnerID=40&md5=d59840721571303cf11672792228f9af 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064835538&doi=10.1007%2fs10530-019-01961-7&partnerID=40&md5=d59840721571303cf11672792228f9af 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064835538&doi=10.1007%2fs10530-019-01961-7&partnerID=40&md5=d59840721571303cf11672792228f9af 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84977472830&doi=10.1016%2fj.futures.2016.05.009&partnerID=40&md5=a22174d3f97d23225b435a13ed53ca3d 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84977472830&doi=10.1016%2fj.futures.2016.05.009&partnerID=40&md5=a22174d3f97d23225b435a13ed53ca3d 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84977472830&doi=10.1016%2fj.futures.2016.05.009&partnerID=40&md5=a22174d3f97d23225b435a13ed53ca3d 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85056731447&doi=10.3390%2fsu10114271&partnerID=40&md5=c0296f2344904ac03ec96f5a729b1559 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85056731447&doi=10.3390%2fsu10114271&partnerID=40&md5=c0296f2344904ac03ec96f5a729b1559 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85056731447&doi=10.3390%2fsu10114271&partnerID=40&md5=c0296f2344904ac03ec96f5a729b1559 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900547020&doi=10.1016%2fj.techfore.2013.04.009&partnerID=40&md5=586defab01d418554cd5f23c8a62d49a 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900547020&doi=10.1016%2fj.techfore.2013.04.009&partnerID=40&md5=586defab01d418554cd5f23c8a62d49a 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900547020&doi=10.1016%2fj.techfore.2013.04.009&partnerID=40&md5=586defab01d418554cd5f23c8a62d49a 

: Year of

Lehoux P;; Silva H.P.; Sabio R.P.; Roncarolo F.

Nesshdver C.; Vandewalle M.; Witimer H.; Balian E.V.; Carmen E.;
Geijzendorffer LR.; Gérg C.; Jongman R.; Livoreil B.; Santamaria
L; Schindler S.; Settele J.; Sousa Pinto I.; Tordk K.; van Dik J.;
Watt A.D.; Young J.C.; Zulka K.P.

Li N.; Chen K.; Kou M.

Cuhls K.E.

Sutherland W.J.; Fleishman E.; Clout M.; Gibbons D.W.; Lickorish
F.; Peck L.S.; Pretty J.; Spalding M.; Ockendon N.

Hossain M.S.; Pogue S.J.; Trenchard L.; Van Oudenhoven A.PE.;
Washbourne C-L.; Muiruri EW.; Tomczyk A.M.; Garcia-Llorente
M.; Hale R.; Hevia V., Adams T; Tavallali L.; De Bell S.; Pye M;;
Resende F.

Gudowsky N.; Peissl W.

Rudd MA.

Aguirre-Bastos C.; Weber M.K.

Gokhberg L.; Sokolov A.

Parker M.; Acland A.; Armstrong H.J.; Bellingham J.R.; Bland J.;
Bodmer H.C.; Burall S.; Castell S.; Chilvers J.; Cleevely D.D.; Cope
D.; Costanzo L; Dolan J.A.; Doubleday R.; Feng W.Y.; Godfray
H.CJ.; Good D.A.; Grant J.; Green N.; Groen A.J.; Guilliams T.T;;
Gupta S.; Hall A.C.; Heathfield A.; Hotopp U.; Kass G.; Leeder

T,; Lickorish FA.; Lueshi LM.; Magee C.; Mata T.; McBride T.;
McCarthy N.; Mercer A.; Neilson R.; Ouchikh J.; Oughton E.J.;
Oxenham D.; Pallett H.; Palmer J.; Patmore J.; Petts J.; Pinkerton
J; Ploszek R.; Pratt A.; Rocks S.A.; Stansfield N.; Surkovic E.;
Tyler C.P; Watkinson A.R.; Wentworth J.; Willis R.; Wollner PX.A.;
Worts K.; Sutherland W.J.

The unexplored
contribution of
Responsible Innovation
in Health to Sustainable
Development Goals

The Network of
Knowledge approach:
improving the science
and society dialogue
on biodiversity and
ecosystem services in
Europe

Technology foresight
in China: Academic
studies, governmental
practices and policy
applications

Horizon Scanning

in Foresight - Why
Horizon Scanning is
only a part of the game

Ten Years On: A Review
of the First Global
Conservation Horizon
Scan

Identifying future
research directions

for biodiversity,
ecosystem services

and sustainability:
perspectives from early-
career researchers

Human centred science
and technology—
transdisciplinary
foresight and
co-creation as fools

for active needs-based
innovation governance

Scientists' framing of
the ocean science-policy
interface

Foresight for shaping
national innovation
systems in developing
economies

Technology foresight
in Russia in historical
evolutionary perspective

Identifying the science
and technology
dimensions of emerging
public policy issues
through horizon
scanning

2018

2016

2017

2020

2019

2018

2016

2015

2018

2017

2014

i=10. 3390"/2fsu10114015&punnelID 40&md5 78cd7ﬂeub6e4206250
94399fu(df9(4

B4974822840&do| 10]007/02&]053] 0]6 ]127 S&QurlnerID =40&md5=a8
5h242¢3598a05731cde03503h933fa

84995890333&d0l-10 1016%2fj Iethfote 20]6 08. UIO&partnerID-40&md5-
18d437ea6b30acd34a75{7f8db5fd967

i=10. |002/2fff02 23&purmerID =408md5=c813430409bd7h642fa105
dnuu4e2033

https://www.scopus.com/inward/record.
uri?eid=2-s2.0-85059305919&doi=10.1016%2f;.
tree.2018.12.003&partnerlD=408md5=7de4830f89ef5b38f981786127078329

1030%2f13504509 2017.1361480&partnerlD=40&md5=4eceh67da3b0c84a
4083c0795d6122d6

85035]46024&d0l'|0 1007%2fs40309-016-0090-4&partnerlD=40&md5=8a2
€25¢500503f39fabf48b7553aehee

8492950]490&dm 10 1016%2f;. gloenvchu 7015 04, DOﬂ&purlnerm =40&md5=
1b21e58464c0e7fhec3054d1ac1696e5

85036610222&d0l 10]0]6“/2f techfore.2017.11. 025&pur1nerID 40&md5=
81ca3cc14bb?23¢89ddf78127ch394024

84930456556&dol 10 100772f9783642 3]8276 1&parlnerID =40&md5=931

d07031943¢614d80a55¢1ded97131



https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055900896&doi=10.3390%2fsu10114015&partnerID=40&md5=78cd78eab6e420625a494399facdf9c4
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055900896&doi=10.3390%2fsu10114015&partnerID=40&md5=78cd78eab6e420625a494399facdf9c4
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055900896&doi=10.3390%2fsu10114015&partnerID=40&md5=78cd78eab6e420625a494399facdf9c4
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974822840&doi=10.1007%2fs10531-016-1127-5&partnerID=40&md5=a85b242c3598aa5731cde03503b933fa 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974822840&doi=10.1007%2fs10531-016-1127-5&partnerID=40&md5=a85b242c3598aa5731cde03503b933fa 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974822840&doi=10.1007%2fs10531-016-1127-5&partnerID=40&md5=a85b242c3598aa5731cde03503b933fa 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159831744&doi=10.1002%2fffo2.23&partnerID=40&md5=c813430409bd7b642fa105daaa4e2a33 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159831744&doi=10.1002%2fffo2.23&partnerID=40&md5=c813430409bd7b642fa105daaa4e2a33 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159831744&doi=10.1002%2fffo2.23&partnerID=40&md5=c813430409bd7b642fa105daaa4e2a33 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059305919&doi=10.1016%2fj.tree.2018.12.003&partnerID=40&md5=7de4830f89ef5b38f981786127078329 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059305919&doi=10.1016%2fj.tree.2018.12.003&partnerID=40&md5=7de4830f89ef5b38f981786127078329 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059305919&doi=10.1016%2fj.tree.2018.12.003&partnerID=40&md5=7de4830f89ef5b38f981786127078329 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027160944&doi=10.1080%2f13504509.2017.1361480&partnerID=40&md5=4eceb67da3b0c84a4083c0795d6122d6 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027160944&doi=10.1080%2f13504509.2017.1361480&partnerID=40&md5=4eceb67da3b0c84a4083c0795d6122d6 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027160944&doi=10.1080%2f13504509.2017.1361480&partnerID=40&md5=4eceb67da3b0c84a4083c0795d6122d6 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85035146024&doi=10.1007%2fs40309-016-0090-4&partnerID=40&md5=8a2c25c500503f39fabf48b7553aebee 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85035146024&doi=10.1007%2fs40309-016-0090-4&partnerID=40&md5=8a2c25c500503f39fabf48b7553aebee 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85035146024&doi=10.1007%2fs40309-016-0090-4&partnerID=40&md5=8a2c25c500503f39fabf48b7553aebee 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84929501490&doi=10.1016%2fj.gloenvcha.2015.04.006&partnerID=40&md5=1b21e58464c0e7fbec3054d1ac1696e5 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84929501490&doi=10.1016%2fj.gloenvcha.2015.04.006&partnerID=40&md5=1b21e58464c0e7fbec3054d1ac1696e5 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84929501490&doi=10.1016%2fj.gloenvcha.2015.04.006&partnerID=40&md5=1b21e58464c0e7fbec3054d1ac1696e5 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85036610222&doi=10.1016%2fj.techfore.2017.11.025&partnerID=40&md5=81ca3cc14bb23c89ddf78127cb394024 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85036610222&doi=10.1016%2fj.techfore.2017.11.025&partnerID=40&md5=81ca3cc14bb23c89ddf78127cb394024 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85036610222&doi=10.1016%2fj.techfore.2017.11.025&partnerID=40&md5=81ca3cc14bb23c89ddf78127cb394024 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84930456556&doi=10.1007%2f978-3-642-31827-6_1&partnerID=40&md5=931d07031943c614d80a55f1ded97131 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84930456556&doi=10.1007%2f978-3-642-31827-6_1&partnerID=40&md5=931d07031943c614d80a55f1ded97131 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84930456556&doi=10.1007%2f978-3-642-31827-6_1&partnerID=40&md5=931d07031943c614d80a55f1ded97131 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0096480
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84995890333&doi=10.1016%2fj.techfore.2016.08.010&partnerID=40&md5=f8d437ea6b30acd34a75f7f8db5fd967 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84995890333&doi=10.1016%2fj.techfore.2016.08.010&partnerID=40&md5=f8d437ea6b30acd34a75f7f8db5fd967 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84995890333&doi=10.1016%2fj.techfore.2016.08.010&partnerID=40&md5=f8d437ea6b30acd34a75f7f8db5fd967 

: Year of

Proskuryakova L.

Ahn S.J.

Alizadeh R.; Soltanisehat L.

Georghiou L.; Cassingena Harper J.

Kim H.; Ahn S-J.; Jung W.-S.

Sokolov A.; Chulok A.

Lundquist C.J.; Fisher K.T.; Heron R.L; Lewis N.I.; Ellis J.I.; Hewitt
J.E; Greenaway A.J.; Cartner K.J.; Burgess-Jones T.C.; Schiel D.R.;
Thrush S.F.

Cook C.N.; Wintle B.C.; Aldrich S.C.; Wintle B.A.

Nieminen M.; Hyytinen K.

Nash K.L.; Alexander K.; Melbourne-Thomas J.; Novaglio C.;
Shrocchi C.; Villanueva C.; Ped G.T.

Kim S.; Kim Y-E.; Bae K.-J.; Choi S-B.; Park J.K.; Koo Y.-D.; Park
Y.W.; Choi H.-K.; Kang H.-M.; Hong S.-W.

Foresight for the
‘energy’ priority of the
Russian Science and
Technology Strategy

Institutional basis for
research boom: From
catch-up development fo
advanced economy

Stay competitive in
2035: a scenario-based
method to foresight

in the design and
manufacturing industry

Rising to the challenges-
Reflections on Future-
oriented Technology
Analysis

Horizon scanning in
policy research database
with a probabilistic fopic
model

Prioriies for future
innovation: Russian S&T
Foresight 2030

Science and societal
partnerships to address
cumulative impacts

Using Strategic
Foresight fo Assess
Conservation
Opportunity

Future-oriented

impact assessment:
Supporting strafegic
decision-making in
complex socio-technical
environments

Developing achievable
alternate futures for
key challenges during
the UN Decade of Ocean
Science for Sustainable
Development

NEST: A quantitative
model for detecting
emerging trends using
a global monitoring
expert network and
bayesian network

2019

2017

2020

2013

2019

2016

2016

2014

2015

2022

2013

https://www.sciencedirect.com/science/article/pii
$2211467X19300719?via%3Dihub

https://www.sciencedirect.com/science /article/abs/pii
50040162516300907

https://www.emerald.com/insight/content/doi/10.1108/FS-06-2019-0048,
full /himl

https://www.sciencedirect.com/science/article/abs/pii/S0040162512002533

85042008530&d0l |0 1016%2fj.techfore.2018.02. 007&purmerID-
40&md5=1e05¢02¢300e7874e6d4982f6heea2d9

0]0]6%2f fuiutes 20]5 12.005&partnerlD=40&md5=
004c7c12f3610734bd4500d17ac33ede

=10. 3389V2ffmnrs 2DI6 UUOOZ&punnerlD 40&md5 184002741 alecl 2
20fd91ca343fed

//www.scopus.com/inward/record.uri?eid=2-s2.0-84912110588&do

i=10.1111%2fcobi.1 2404&partnerlD=40&md5=7¢32f49d2d4461dhd7 384
df34498282

10. l|77%2ﬂ3563890]5606540&punnelID-40&md5-u(800|1Z97d12885(
2db70c68295f8

85098630239&d0l-10 1007%2fs11160-020-09629-5&partner|D=40&md5=98
d099b5e18822d1027594a8998f5ach

84885389727&dol 1010]6"/2f futures. 201308 UO4&nurlnerID =408md5=
0d225411005de8chdb4a2e6734ca5(89


https://www.sciencedirect.com/science/article/pii/S2211467X19300719?via%3Dihub 
https://www.sciencedirect.com/science/article/pii/S2211467X19300719?via%3Dihub 
https://www.sciencedirect.com/science/article/abs/pii/S0040162516300907 
https://www.sciencedirect.com/science/article/abs/pii/S0040162516300907 
https://www.emerald.com/insight/content/doi/10.1108/FS-06-2019-0048/full/html 
https://www.emerald.com/insight/content/doi/10.1108/FS-06-2019-0048/full/html 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042008530&doi=10.1016%2fj.techfore.2018.02.007&partnerID=40&md5=1e05c02c300e7874e6d4982f6beea2d9 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042008530&doi=10.1016%2fj.techfore.2018.02.007&partnerID=40&md5=1e05c02c300e7874e6d4982f6beea2d9 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042008530&doi=10.1016%2fj.techfore.2018.02.007&partnerID=40&md5=1e05c02c300e7874e6d4982f6beea2d9 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84963576474&doi=10.1016%2fj.futures.2015.12.005&partnerID=40&md5=0a4c7c12f361a734bd4500d17ac33e4e 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84963576474&doi=10.1016%2fj.futures.2015.12.005&partnerID=40&md5=0a4c7c12f361a734bd4500d17ac33e4e 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84963576474&doi=10.1016%2fj.futures.2015.12.005&partnerID=40&md5=0a4c7c12f361a734bd4500d17ac33e4e 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008958260&doi=10.3389%2ffmars.2016.00002&partnerID=40&md5=c18c4aa2741a0ec1c220fd91ca343fed 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008958260&doi=10.3389%2ffmars.2016.00002&partnerID=40&md5=c18c4aa2741a0ec1c220fd91ca343fed 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008958260&doi=10.3389%2ffmars.2016.00002&partnerID=40&md5=c18c4aa2741a0ec1c220fd91ca343fed 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912110588&doi=10.1111%2fcobi.12404&partnerID=40&md5=7c32f49d2d4461dbd738f4df34498282 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912110588&doi=10.1111%2fcobi.12404&partnerID=40&md5=7c32f49d2d4461dbd738f4df34498282 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912110588&doi=10.1111%2fcobi.12404&partnerID=40&md5=7c32f49d2d4461dbd738f4df34498282 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098630239&doi=10.1007%2fs11160-020-09629-5&partnerID=40&md5=98d099b5e18822d1027594a8998f5acb 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098630239&doi=10.1007%2fs11160-020-09629-5&partnerID=40&md5=98d099b5e18822d1027594a8998f5acb 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098630239&doi=10.1007%2fs11160-020-09629-5&partnerID=40&md5=98d099b5e18822d1027594a8998f5acb 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84885389727&doi=10.1016%2fj.futures.2013.08.004&partnerID=40&md5=0d225411a05de8cbdb4a2e6734ca5f89 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84885389727&doi=10.1016%2fj.futures.2013.08.004&partnerID=40&md5=0d225411a05de8cbdb4a2e6734ca5f89 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84885389727&doi=10.1016%2fj.futures.2013.08.004&partnerID=40&md5=0d225411a05de8cbdb4a2e6734ca5f89 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84944066783&doi=10.1177%2f1356389015606540&partnerID=40&md5=ac80011297d12885c0a2db70c68295f8 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84944066783&doi=10.1177%2f1356389015606540&partnerID=40&md5=ac80011297d12885c0a2db70c68295f8 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84944066783&doi=10.1177%2f1356389015606540&partnerID=40&md5=ac80011297d12885c0a2db70c68295f8 
https://www.sciencedirect.com/science/article/abs/pii/S0040162512002533 

: Year of

Angelstam P.; Fedoriak M.; Cruz F.; Mufioz-Rojas J.; Yamelynets
T.; Manton M.; Washbourne C.-L.; Dobrynin D.; lzakovitova

L; Jansson N.; Jaroszewicz B.; Kanka R.; Kavtarishvili M.;
Kopperoinen L.; Lazdinis M.; Metzger M.J.; Oziit D.; Pavloska
Gjorgjieska D.; Sijtsma F.J.; Stryamets N.; Tolunay A.; Turkoglu
T.; van der Moolen B.; Zagidullina A.; Zhuk A.

Taylor N.G.; Grillas P; Al Hreisha H.; Balkiz 0.; Borie M.; Boutron
0.; Catita A.; Champagnon J.; Cherif S.; Cicek K.; Costa LT.;
Dakki M.; Fois M.; Galewski T.; Galli A.; Georgiadis N.M.; Green
A.J.; Hermoso V.; Kapedani R.; Lange M.A.; Mateliak Z; Osta

M.; Papastergiadou E.; Papazoglou C.; Sabater S.; Samraoui

B.; Samraoui F,; Bachir A.S.; Tankovic E.; Thévenet M.; Troya A.;
Sutherland W.J.

Cooke J.; Araya Y.; Bacon K.L.; Bagniewska J.M.; Batty L.C.; Bishop
TR.; Burns M.; Charalambous M.; Daversa D.R.; Dougherty LR.;
Dyson M.; Fisher A.M.; Forman D.; Garcia C.; Harney E.; Hesselberg
T; John EA; Knell R.J.; Maseyk K.; Mauchline A.L; Peacock J.;
Pernetta A.P; Pritchard J.; Sutherland W.J.; Thomas R.L.; Tigar B.;
Wheeler P; White R.L.; Worsfold N.T.; Lewis Z.

Gaw S.; Harford A.; Pettigrove V.; Sevicke-Jones G.; Manning T.;
Ataria J.; Cresswell T.; Dafforn K.A.; Leusch F.D.L.; Moggridge
B.; Cameron M.; Chapman J.; Coates G.; Colville A.; Death C.;
Hageman K.; Hassell K.; Hoak M.; Gadd J.; Jolley D.F.; Karami
A.; Kotzakoulakis K.; Lim R.; McRae N.; Metzeling L.; Mooney
T,; Myers J.; Pearson A.; Saaristo M.; Sharley D.; Stuthe J.;
Sutherland 0.; Thomas 0.; Tremblay L.; Wood W.; Boxall AB.A.;
Rudd M.A.; Brooks B.W.

Peyton J.M.; Martinou A.F; Adriaens T.; Charfosia N.; Karachle
PK.; Rabitsch W.; Tricarico E.; Arianoutsou M.; Bacher S.; Bazos |.;
Brundu G.; Bruno-McClung E.; Charalambidou I.; Demetriou M.;
Galanidi M.; Galil B.; Guillem R.; Hadjiafxentis K.; Hadjioannou
L.; Hadjistylli M.; Hall-Spencer J.M.; Jimenez C.; Johnstone G.;
Kleitou P; Kletou D.; Koukkoularidou D.; Leontiou S.; Maczey N.;
Michailidis N.; Mountford J.0.; Papatheodoulou A.; Pescott 0.L;
Phanis C; Preda C; Rorke S.; Shaw R.; Solarz W.; Taylor C.D,;
Trajanovski S.; Tziortzis .; Tzirkalli E.; Uludag A.; Vimercati G.;
Idraveski K.; Zenetos A.; Roy H.E.

Ehrlich, Paul R.; Ehrlich, Anne H.
Onencan, Abby; Van de Walle, Bartel; Enserink, Bert; Chelang'a,

Jumes; Kulei, Felix

Proskuryakova, Liliana; Filippov, Sergey

Nozarko, Lukasz

Meeting places

and social capital
supporting rural
landscape stewardship:
A pan-european horizon
scanning

The future for
Mediterranean
wetlands: 50 key issues
and 50 important
conservation research
questions

Teaching and learning
in ecology: a horizon
scan of emerging
challenges and
solutions

Towards Sustainable
Environmental Quality:
Priority Research
Questions for the
Australasian Region of
Oceania

Horizon Scanning to
Predict and Prioritize
Invasive Alien Species
With the Potential fo
Threaten Human Health
and Economies on
Cyprus

Can a collapse of global
civilization be avoided?

WeSharelt Game:
Strategic foresight for
climate-change induced
disaster risk reduction

Energy technology
Foresight 2030 in
Russia: an outlook for
safer and more efficient
energy future

Future-Oriented
Technology Assessment

2021

207

2021

2019

2020

2013

2013

2015

2013

https://www.scopus.com/inward/record.uri?eid=2-52.0-

85100885774&doi=10.5751%2fES-12110-260111 &partnerlD=40&md5=1dd7
7Adad7d0e5d83¢2007432a0daa65

https://www.scopus.com /inward /record.uri?eid=2-s2.0-85092423677&do

i=10.1111%2foik.07847 & partnerlD=40&md5=3717f679fc1 e487e9d6bbcc
fc906h68cd

84900547020&dol 10 1016%2fj. Ie(hfure 2013 04. 009&punnellD =40&md5=
586defab01d418554cd5f23c8a62d49a

https://www.scopus.com /inward /record.uri?eid=2-s2.0-85073811214&doi

=10.1002%2fieam.41808&partnerlD=40&md5=h4e594d4{84a17648h5243¢
acZh8héac

03389“/2ffev0 2020 566281 &partnerlD=40&md5=2ab4001e581e0cd2f1b
abedbcb4] a7ef

https://royalsocietypublishing.org/doi/10.1098 /rspb.2012.2845

https://www.sciencedirect.com/science /article/pii/S1877705816323335

https://www.sciencedirect.com/science /article/pii
$1876610215013181 via%3Dihub

htips://www.sciencedirect.com/science/article/pii/S1877705816323335



https://www.scopus.com/inward/record.uri?eid=2-s2.0-85100885774&doi=10.5751%2fES-12110-260111&partnerID=40&md5=1dd774dad7d0e5d83c2007432a0daa65 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85100885774&doi=10.5751%2fES-12110-260111&partnerID=40&md5=1dd774dad7d0e5d83c2007432a0daa65 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85100885774&doi=10.5751%2fES-12110-260111&partnerID=40&md5=1dd774dad7d0e5d83c2007432a0daa65 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85092423677&doi=10.1111%2foik.07847&partnerID=40&md5=3717f679fc1e487e9d6bccfc906b68cd 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85092423677&doi=10.1111%2foik.07847&partnerID=40&md5=3717f679fc1e487e9d6bccfc906b68cd 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85092423677&doi=10.1111%2foik.07847&partnerID=40&md5=3717f679fc1e487e9d6bccfc906b68cd 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85073811214&doi=10.1002%2fieam.4180&partnerID=40&md5=b4e594d4f84a17648b5243cac7b8b6ac 


https://www.scopus.com/inward/record.uri?eid=2-s2.0-85073811214&doi=10.1002%2fieam.4180&partnerID=40&md5=b4e594d4f84a17648b5243cac7b8b6ac 


https://www.scopus.com/inward/record.uri?eid=2-s2.0-85073811214&doi=10.1002%2fieam.4180&partnerID=40&md5=b4e594d4f84a17648b5243cac7b8b6ac 


https://www.scopus.com/inward/record.uri?eid=2-s2.0-85095450251&doi=10.3389%2ffevo.2020.566281&partnerID=40&md5=2ab4001e581e0cd2f1ba6e46cb41a7ef 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85095450251&doi=10.3389%2ffevo.2020.566281&partnerID=40&md5=2ab4001e581e0cd2f1ba6e46cb41a7ef 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85095450251&doi=10.3389%2ffevo.2020.566281&partnerID=40&md5=2ab4001e581e0cd2f1ba6e46cb41a7ef 
https://royalsocietypublishing.org/doi/10.1098/rspb.2012.2845
https://www.sciencedirect.com/science/article/pii/S1877705816323335
https://www.sciencedirect.com/science/article/pii/S1877705817312808
https://www.sciencedirect.com/science/article/pii/S1876610215013181?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876610215013181?via%3Dihub
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900547020&doi=10.1016%2fj.techfore.2013.04.009&partnerID=40&md5=586defab01d418554cd5f23c8a62d49a 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900547020&doi=10.1016%2fj.techfore.2013.04.009&partnerID=40&md5=586defab01d418554cd5f23c8a62d49a 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900547020&doi=10.1016%2fj.techfore.2013.04.009&partnerID=40&md5=586defab01d418554cd5f23c8a62d49a 

: Year of

Agustan; Karmiadji D.; Putri M.N.; Bintoro 0.B.; Djarot .N.; Soleh

H.; Irawan A.; Soebagyo H.

Rudskaia, Irina

Diamond, Sara

Gudowsky, Niklas; Sotoudeh, Mahshid

Ho, Jae-Yun; 0'Sullivan, Eoin

Skulimowski, Andrzej M. J.

Turovets Y.; Vishnevskiy K.; Tokareva M.; Kukushkin K.

Di Pasquale D.; Padula M.

Kondo, Yasuhisa; Hayashi, Kazuhiro; Kitamoto, Asanobu

Sidin C.; Hatvani L.; Olsson A.

Bonazzi, Riccardo; Viscusi, Gianluigi; Barbey, Valerie

Combining Delphi study
and scenario planning
for Indonesia research
priorities in marifime
sector

Regional Innovation
Foresights: Drivers
and Barriers for
Development

Addressing the
imagination gap
through STEAMM plus
D and indigenous
knowledge

Citizens’ Visions on
Adive Assisted Living

Key Principles for
Integrating Multiple
Roadmaps for
Innovation System
Foresight Case Studies
of RTOs with Innovation
Missions beyond just
Technology R&D

Future Prospecis of
Human Interaction with
Artificial Autonomous
Systems

Technology foresight for
digital manufacturing:
Russian case

Perspectives and
methods in the
development of
technological fools
for supporting future
studies in science and
technology

Multifaceted workshops
to envision the future
of open science with
society

Future challenges for
academicindustry value
co-creation through
lifelong learning

Crowd and Experts’
Knowledge: Connection
and Value Through the
Notion of Prism

2019

2017

2019

2015

2019

2014

2019

2013

2018

2019

2017

https://ieeexplore.ieee.org/stamp/stamp.jsp?ip=&arnumber=8914342

https://www.pnas.org/doi/10.1073/pnas.1808679115

https://ebooks.iospress.nl/publication /39701

https://ieeexplore.ieee.org/document /8893831 ?denied=

https://link.springer.com/chapter/10.1007/978-3-319-11298-5_14

https://iopscience.iop.org/article/10.1088/1757-899/497 /1 /012062

https://link.springer.com/chapter/10.1007 /978-3-319-248004_10

https://ieeexplore.ieee.org/document /8693358

http://www.diva-portal.org/smash/get/diva2:1381922/FULLTEXTOLpdf

https://link.springer.com/chapter/10.1007/978-3-319-65930-5_50


https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8914342


https://www.pnas.org/doi/10.1073/pnas.1808679115
https://ebooks.iospress.nl/publication/39701
https://ieeexplore.ieee.org/document/8893831?denied=
https://link.springer.com/chapter/10.1007/978-3-319-11298-5_14
https://iopscience.iop.org/article/10.1088/1757-899X/497/1/012062


https://link.springer.com/chapter/10.1007/978-3-319-24800-4_10
http://www.diva-portal.org/smash/get/diva2:1381922/FULLTEXT01.pdf


https://link.springer.com/chapter/10.1007/978-3-319-65930-5_50
https://ieeexplore.ieee.org/document/8693358
https://ibima.org/accepted-paper/regional-innovation-foresights-drivers-barriers-development/


https://ibima.org/accepted-paper/regional-innovation-foresights-drivers-barriers-development/



: Year of

Chiang Cheng-hsin; Yi-ching, Liaw; Rung-tai, Wu

Nakapreecha, N.; Pongthanaisawan, J.; Wangjiraniran, W.

Baranov, Aleksey; Ovakimyan, Mikhail; Kotlyarova, Olga

Bembenek, Boguslaw

Chen Y.; Deng Y.; Chen F.; Ding C;; Zheng Y.; Fang S.

Dadasheva, V.; Efimov, V.; Lapteva, A.

Desai, Pranav N.

Gerhold, Lars; Schmidt, Tatjana; Brandes, Edda

Gyanendra, Rishabh; Fujii, Akihiro

Horlesberger M.; Kasztler A.; Wepner B.

Kitsing, Meelis

Patent Analysis for
the Formulation of
Technology Policy:
Evidence from 46 LTE
Industry

Crucial factors in
shaping strategies for
Thai energy business in
the dynamic era

Intersection of
technological skills and
strategic competences
in developing the
human resource policy
in contemporary Russia

Foresight in
Development
Management of an
Industrial Cluster

A technology foresight
model: Used for
foreseeing impelling
technology in life
science

The future of higher
school in Russia:
missions and functions
of universities

Technology foresight
in the Indian
biotechnology
innovation system

Making Use of Foresight
to Capture the Co-
Evolution of Security
Technologies and
Sociefal Development

Extracting Knowledge
from Technological
Research Papers in
Application of loT

Foresight in RTD
projects

Alternative Futures for
Digital Governance

2017

2020

2018

2015

2015

2016

2014

2019

2016

2016

2017

https://iopscience.iop.org/article/10.1088/1755-1315/463/1 /012176

https://doi.org/10.12955/cbup.v6.1125

http://www3.ekf.tuke.sk/cers/files/zbornik2014/PDF/Bembenek.pdf

https://www.issi-society.org/proceedings/issi_2015/0920.pdf

https://www.researchgate.net/publication/301635450_The_future _of
higher_school_in_Russia_missions_and_functions_of _universities

https://wasdlibrary.org/download /wistsd-v11-n4-2014-technology-futures-
analysis-in-the-indian-biotechnology-innovation-system-prof-pranav-desai

https://ieeexplore.ieee.org/document/8937996

https://ieeexplore.ieee.org/document/7806780

https://www.researchgate.net/publication/342640562_FORESIGHT _IN
RTD_PROJECTS Introduction_and_Objective

Alternative Futures for Digital Governance (researchgate.net)



https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1547&context=hicss-50
https://doi.org/10.12955/cbup.v6.1125
http://www3.ekf.tuke.sk/cers/files/zbornik2014/PDF/Bembenek.pdf
https://www.issi-society.org/proceedings/issi_2015/0920.pdf
https://wasdlibrary.org/download/wjstsd-v11-n4-2014-technology-futures-analysis-in-the-indian-biotechnology-innovation-system-prof-pranav-desai/
https://wasdlibrary.org/download/wjstsd-v11-n4-2014-technology-futures-analysis-in-the-indian-biotechnology-innovation-system-prof-pranav-desai/
https://ieeexplore.ieee.org/document/8937996
https://www.researchgate.net/publication/342640562_FORESIGHT_IN_RTD_PROJECTS_Introduction_and_Objective
https://www.researchgate.net/publication/342640562_FORESIGHT_IN_RTD_PROJECTS_Introduction_and_Objective
https://www.researchgate.net/publication/333793534_Alternative_Futures_for_Digital_Governance
https://ieeexplore.ieee.org/document/7806780
https://iopscience.iop.org/article/10.1088/1755-1315/463/1/012176

Klakurka, Jan; Irwin, Bill

Makarova, Iring, V; Lepesh, Grigory, V; Ugolnikova, Olga D.

Pereira, Guillermo Ivan; da Silva, Pafricia Pereira; Soule,
Deborah

Troning, Irina; Tatenko, Galina; Bakhtina, Svetlana

YiSK.

Morgan D.; Abeles T.P.

Meissner D.; Gokhberg L.; Sokolov A.

The Nature and Extent
of Foresight-Infused
Strategy: A Canadian
Organizational
Assessment

Securing the Border
Territories of the
Russian Federation:
Features of the
Implementation of
Industrial Policy in the
Arctic

What policies for

a EU smarter grid
environment? A Delphi-
based foresight analysis
on DSOS

Development of a
regional foresight
research methodology

HCl in S&T foresight by
Korean government

Death by a thousand
wis

The meaning of
foresight for science,
technology and
innovation policy

2016

2020

2017

207

2013

2013

2013

: Year of

https://www.emerald.com/insight/content/doi/10.1108/F5-03-2020-
0019/full/pdf?casa_token=q5tozqFhyVIAAAAA:7h1 phOwK?21Gah1000Wdju
KRyNhueiwP7VSAYRWKck-tNzpHthbKysHef2C26r1 (8jkéov9KTBw1 Hijst4zClo
OUSNtkel9FSMA45us39fsIW2cmogaEkz-g

https://link.springer.com/chapter/10.1007 /978-3-030-40749-0_61

https://ueaeprints.uea.ac.uk/id/eprint/80887/1 /Accepted_Manuscript.pdf

https://eujournalfuturesresearch.springeropen.com/counter/pdf/10.1186,
540309-021-00170-7.pdf#: ~text=Methodology%20In%200rder%2010%20

achieve%20the%20goals%200f pasi%20studies%20and%20giving%20
recommendations%20for%20future%20research.

https://link.springer.com/chapter/10.1007 /978-3-642-39473-7_18

https://www.emerald.com/insight/content/doi/10.1108/0TH-05-2013-
0022/full/pdf?itle=death-by-a-thousand-cuts

https://link.springer.com/content/pdf/10.1007/978-3-642-31827-6_1.pdf


https://www.emerald.com/insight/content/doi/10.1108/FS-03-2020-0019/full/pdf?casa_token=q5tozqFbyVIAAAAA:7h1phOwK21Gah100OWdjuKRyNhueiwP7V5AYRWKck-tNzpHthbKysHef2C2Gr1C8jk6ov9KTBw1Hjjst4zCI6OUSNtkcI9FSM45us39fslW2cmoqaEKz-g
https://www.emerald.com/insight/content/doi/10.1108/FS-03-2020-0019/full/pdf?casa_token=q5tozqFbyVIAAAAA:7h1phOwK21Gah100OWdjuKRyNhueiwP7V5AYRWKck-tNzpHthbKysHef2C2Gr1C8jk6ov9KTBw1Hjjst4zCI6OUSNtkcI9FSM45us39fslW2cmoqaEKz-g
https://www.emerald.com/insight/content/doi/10.1108/FS-03-2020-0019/full/pdf?casa_token=q5tozqFbyVIAAAAA:7h1phOwK21Gah100OWdjuKRyNhueiwP7V5AYRWKck-tNzpHthbKysHef2C2Gr1C8jk6ov9KTBw1Hjjst4zCI6OUSNtkcI9FSM45us39fslW2cmoqaEKz-g
https://www.emerald.com/insight/content/doi/10.1108/FS-03-2020-0019/full/pdf?casa_token=q5tozqFbyVIAAAAA:7h1phOwK21Gah100OWdjuKRyNhueiwP7V5AYRWKck-tNzpHthbKysHef2C2Gr1C8jk6ov9KTBw1Hjjst4zCI6OUSNtkcI9FSM45us39fslW2cmoqaEKz-g
https://ueaeprints.uea.ac.uk/id/eprint/80887/1/Accepted_Manuscript.pdf
https://eujournalfuturesresearch.springeropen.com/counter/pdf/10.1186/s40309-021-00170-7.pdf#:~:text=Methodology%20In%20order%20to%20achieve%20the%20goals%20of,past%20studies%20and%20giving%20recommendations%20for%20future%20research.
https://eujournalfuturesresearch.springeropen.com/counter/pdf/10.1186/s40309-021-00170-7.pdf#:~:text=Methodology%20In%20order%20to%20achieve%20the%20goals%20of,past%20studies%20and%20giving%20recommendations%20for%20future%20research.
https://eujournalfuturesresearch.springeropen.com/counter/pdf/10.1186/s40309-021-00170-7.pdf#:~:text=Methodology%20In%20order%20to%20achieve%20the%20goals%20of,past%20studies%20and%20giving%20recommendations%20for%20future%20research.
https://eujournalfuturesresearch.springeropen.com/counter/pdf/10.1186/s40309-021-00170-7.pdf#:~:text=Methodology%20In%20order%20to%20achieve%20the%20goals%20of,past%20studies%20and%20giving%20recommendations%20for%20future%20research.
https://link.springer.com/chapter/10.1007/978-3-642-39473-7_18+
https://www.emerald.com/insight/content/doi/10.1108/OTH-05-2013-0022/full/pdf?title=death-by-a-thousand-cuts


https://www.emerald.com/insight/content/doi/10.1108/OTH-05-2013-0022/full/pdf?title=death-by-a-thousand-cuts


https://link.springer.com/content/pdf/10.1007/978-3-642-31827-6_1.pdf
https://link.springer.com/chapter/10.1007/978-3-030-40749-0_61

Appendix 2 - interview questions

Interview questions

Introduction
® What is your name, position and field of expertise?

Horizon scanning

What type of horizon scanning methods have you used?

To what extent did you adapt already established horizon scanning methodologies?
In your experience, what are the strengths of the horizon scanning methodology?

In your experience, what are the challenges in horizon scanning?

What lessons have you learned from implementing the horizon scanning approach?
To what extent has horizon-scanning informed decision-making?

Foresight

® In what ways have you applied foresight methods?

* What were the main outcomes?

e What challenges did you experience?

* What lessons have you learned from the foresight process?
What was your motivation for using foresight methods or tools?
What's the strength of foresight as a strategic approach?

What are the limitations of the foresight process?

To what extent has foresight informed decision-making?

General questions

® Have you translated a method used in one field (e.g. health) to another (e.g. environment)?
e If so, can you describe the key outcomes?
* What challenges did you face?

e How have the findings or your horizon scanning/foresight approach been applied and/or
published?

® Have you worked or applied this work in the Global South?

® Did your approach encompass the Global South?

® Have you used digital technologies such as artificial intelligence for horizon scanning or
foresight activities?

® Do you wish to add anything else?

® Can you suggest other experts we should talk to?
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