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Abstract: The nature of conservation challenges can foster a reactive, rather than proactive approach to
decision making. Failure to anticipate problems before they escalate results in the need for more costly and
time-consuming solutions. Proactive conservation requires forward-looking approaches to decision making
that consider possible futures without being overly constrained by the past. Strategic foresight provides a
structured process for considering the most desirable future and for mapping the most efficient and effec-
tive approaches to promoting that future with tools that facilitate creative thinking. The process involves 6
steps: setting the scope, collecting inputs, analyzing signals, interpreting the information, determining how
to act, and implementing the outcomes. Strategic foresight is ideal for seeking, recognizing, and realizing
conservation opportunities because it explicitly encourages a broad-minded, forward-looking perspective on
an issue. Despite its potential value, the foresight process is rarely used to address conservation issues, and
previous attempts have generally failed to influence policy. We present the strategic foresight process as it can
be used for proactive conservation planning, describing some of the key tools in the foresight tool kit and
how they can be used to identify and exploit different types of conservation opportunities. Scanning is an
important tool for collecting and organizing diverse streams of information and can be used to recognize
new opportunities and those that could be created. Scenario planning explores how current trends, drivers of
change, and key uncertainties might influence the future and can be used to identify barriers to opportunities.
Backcasting is used to map out a path to a goal and can determine how to remove barriers to opportunities.
We highlight how the foresight process was used to identify conservation opportunities during the development
of a strategic plan to address climate change in New York State. The plan identified solutions that should
be effective across a range of possible futures. Illustrating the application of strategic foresight to identify
conservation opportunities should provide the impetus for decision makers to explore strategic foresight as a
way to support more proactive conservation policy, planning, and management.

Keywords: biodiversity conservation, conservation policy, decision making, environmental futures, futures
research, strategic planning, strategic thinking

Uso de la Previsión Estratégica para Evaluar Oportunidades de Conservación Cook, Wintle & Aldrich

Resumen: La naturaleza de los obstáculos para la conservación puede albergar una estrategia reactiva, en
lugar de una proactiva, para la toma de decisiones. Fallar en la anticipación a problemas antes de que escalen
resulta en la necesidad de soluciones más costosas y que consumen mucho tiempo. La conservación proactiva
requiere estrategias con miras al futuro para la toma de decisiones que consideren futuros posibles sin estar
muy restringidas por el pasado. La previsión estratégica proporciona un proceso estructurado para considerar
el futuro más deseable y para mapear las estrategias más eficientes y efectivas para promover ese futuro con
herramientas que faciliten el pensamiento creativo. El proceso involucra seis pasos: establecer el alcance,
colectar aportaciones, analizar señales, interpretar la información, determinar cómo actuar e implementar
los resultados. La previsión estratégica es ideal para buscar, reconocer y llevar a cabo oportunidades de
conservación ya que estimula expĺıcitamente una perspectiva de mente abierta y con miras al futuro sobre
algún tema. A pesar de su valor potencial, el proceso de previsión rara vez se usa para dirigirse a asuntos
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de conservación, y en intentos previos han fallado generalmente en influenciar a la poĺıtica. Presentamos el
proceso de previsión estratégica ya que puede usarse para la planeación proactiva de la conservación, para
describir algunas de las herramientas clave en el juego de herramientas de la previsión y cómo pueden usarse
para identificar y explotar diferentes tipos de oportunidades de conservación. El escaneo es una herramienta
importante para colectar y organizar diversas series de información y puede usarse para reconocer nuevas
oportunidades y aquellas que podŕıan surgir. La planeación de escenarios explora cómo las tendencias
actuales, los conductores del cambio y las incertidumbres clave pueden influenciar al futuro y también
puede usarse para identificar barreras que bloqueen a las oportunidades. Definir un futuro deseable y
después identificar poĺıticas y programas que conecten al presente con el pasado se usa para mapear un
camino hacia una meta y puede determinar cómo remover las barreras que bloqueen a las oportunidades.
Resaltamos cómo el proceso de previsión se usó para identificar oportunidades de conservación durante el
desarrollo de un plan estratégico para abordar el cambio climático en el estado de Nueva York. El plan
identificó soluciones que debeŕıan ser efectivas a los largo de un rango de futuros posibles. Ilustrar la
aplicación de la previsión estratégica para identificar oportunidades de conservación debeŕıa proporcionar a
quienes toman las decisiones los ı́mpetus de explorar a la previsión estratégica como un método para apoyar
un manejo, planeación y poĺıticas de conservación más proactivas.

Palabras Clave: conservación de la biodiversidad, futuros ambientales, investigaciones futuras, pensamiento
estratégico, planeación estratégica, poĺıticas de conservación, toma de decisiones

Introduction

Policy making around conservation tends to be reactive,
responding only after a problem has occurred, rather than
proactive, where problems are anticipated and averted
(Sutherland et al. 2011). Proactive policies, such as using
environmental flows to prevent tree mortality on flood
plains, avoid the need for time-consuming and costly re-
active responses, such as restoration (Palmer et al. 2008).
The often complex and unpredictable nature of many
conservation problems can foster this reactive approach
because it can be difficult to anticipate problems before
they escalate. Despite this uncertainty, environmental
decision makers draw heavily on forecasting probable
futures, which involves extrapolating from the past to
estimate future conditions (Armstrong 2001), rather than
preparing for a range of possible futures. This limits the
opportunity to respond quickly to changes in the environ-
ment (Dortmans 2005). Moreover, it is a serious imped-
iment to conservation planning in the familiar situation
where past conditions are not representative of those
yet to come (Carpenter 2002), leading to inaccurate fore-
casts, because inputs or assumptions were inappropriate.

Although past lessons can be informative, they may
limit a more creative consideration of future possibilities
over longer-term planning horizons (>25 years) (Glenn
& Gordon 2009). Strategic foresight aims to promote
thinking about possible futures without being overly
influenced by the past. A desirable future is first envis-
aged and then possible pathways and obstacles between
there and the present are explored. Although forecasting
is a tool that can be used within a foresight process, it
is the forward-thinking approach that considers multi-
ple possible futures and how to achieve the most desir-
able of those futures that distinguishes strategic foresight
from forecasting.

Better conservation outcomes are more likely when a
structured process is used to consider the likely outcomes
of alternative interventions and their consequences for
biodiversity and to identify options that are robust to
uncertain futures. Strategic foresight is a method for long-
term strategic planning that is a natural fit with address-
ing conservation problems. It systematically considers a
range of possible, probable, or desirable futures, their
potential consequences for current and future decisions,
and how to promote the most desirable future while
avoiding the less desirable (Inayatullah 2007; Cook et al.
2014). This approach promotes proactive policy making
because it is designed to create a longer-term perspec-
tive, explore key uncertainties and potential surprises,
decrease reaction time to rapid changes, anticipate un-
intended consequences, encourage big-picture thinking,
and shape a preferred future (Cook et al. 2014).

The broader perspective offered by strategic foresight
is useful for realizing “conservation opportunity,” defined
as circumstances under which conservation goals can be
achieved that may not have been previously recognized
(Moon et al. 2014 [this issue]). The concept of “con-
servation opportunity” emerged from the generally poor
translation of science into action (Knight et al. 2008) and
the understanding that conservation requires an opening
for action (Moon et al. 2014). There are 3 different types
of conservation opportunities: potential opportunities,
where a barrier or barriers must be removed to facil-
itate actions that will generate desirable conservation
outcomes; traction opportunities, where a window of
opportunity is created by a change in a system that can
be exploited to achieve desirable outcomes; and existing
opportunities, where everything is in place to take an
action that will achieve change (Moon et al. 2014). To
maximize the benefits associated with an opportunity, it
is important to have tools to recognize potential problems
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early, identify creative solutions quickly, and consider the
consequences of alternative interventions before they are
implemented.

We sought to evaluate the potential of strategic fore-
sight for recognizing and realizing conservation opportu-
nity. We focused on the suitability of strategic foresight
tools for different kinds of conservation opportunities, as
characterized by Moon et al. (2014), and explored the
practice and benefits of the foresight process.

Definition of Strategic Foresight

Strategic foresight is a versatile process that has been
widely adopted in business, the military, and economics,
and it has been used to guide policy development in
health, education, biosecurity, transport, and policing.
The diversity of foresight tools gives the process enor-
mous flexibility, including exploring future market con-
ditions (Wack 1985), anticipating unexpected or novel
threats (Amanatidou et al. 2012), considering unintended
consequences of existing policies (Leigh 2003), and de-
veloping new policies that will be robust to a range
of future conditions (Van Rij 2010). Broadly, the strate-
gic foresight process has 6 steps (Cook et al. 2014):
setting the scope, collecting inputs, analyzing signals,
interpreting the information, determining how to act,
and implementing the outcomes. To achieve maximum
benefit, it is important that the objectives of the ex-
ercise are clear at the outset and that all the steps
are completed.

Setting the scope of an exercise requires understanding
the system of interest, including its geographic, ecolog-
ical, social and economic limits, and the critical issues
and actors in the system (Table 1). For example, the
Yellowstone to Yukon (Y2Y) large-scale conservation ini-
tiative (www.y2y.net) involves a geographically defined
system crossing 5 U.S. states, 2 Canadian provinces, and
2 territories, with a range of land tenures and levels of
protected area status. Critical issues for the Y2Y initiative
include human–wildlife interactions, the fragmenting im-
pact of roads, economic costs, and engaging a broad
range of stakeholders. The actors in this system comprise
community groups, government agencies, funders, Na-
tive American and First Nations communities, scientists,
and businesses.

Once the limits of the system are defined, the next
task is to understand the dynamics and drivers of the
system to recognize problems and identify solutions. By
collecting and synthesizing a wide range of inputs on
past and current trends, participants can explore the sys-
tem’s dynamics, identify drivers, and search for signals
of change (Table 1). The potential impact of trends and
drivers in the system can be explored using driver analysis
and trend–impact analysis, and cross–impact analysis can
be used to consider how the system can be manipulated

to create opportunities (Table 1). In the Y2Y example, a
key driver is population growth in the region, which is
increasing pressure for additional infrastructure, such as
a proposed new dam that could have significant implica-
tions for the Y2Y initiative.

One of the main elements of interpreting the wealth of
information collected during the foresight process is to
consider key uncertainties and their interactions with a
range of likely futures. Scenario planning is one approach
that offers a useful framework for this (discussed below).
It is also important to reveal assumptions and unacknowl-
edged sources of bias in how important actors perceive
the system and what kinds of futures might unfold. The
interpretation stage also involves deciding on a desirable
future, using tools such as visioning (Peterson et al. 2003),
which can then be used to consider how the possible and
probable futures differ from present conditions and from
the desired future.

Realizing a vision may involve multiple actions. De-
termining how to act (Table 1) usually involves devis-
ing a strategic plan that clearly identifies who should
be involved, the resources required, and the most ef-
ficient and effective pathway to overcoming barriers.
Backcasting is one approach to identifying multiple path-
ways to a desired endpoint (discussed below). It is
particularly well suited to large-scale, complex prob-
lems characterized by high uncertainty, which makes
it ideally suited to conservation problems (Manning
et al. 2006).

The final step in the foresight process is implementing
the outcomes (Table 1). Unfortunately, this step is often
neglected, particularly in conservation examples (Cook
et al. 2014). However, the focus of strategic foresight
on pre-empting social, political, and economic barriers
should facilitate effective implementation.

Key Foresight Tools for Recognizing and Realizing
Conservation Opportunity

There are good examples of how strategic foresight can
be applied to conservation problems, particularly using
horizon scanning (Sutherland et al. 2014) and scenario
planning (WCS and Bio-Era 2007). However, at present,
conservation science is underutilizing strategic foresight,
and often failing to capitalize on the strengths of the
process by using single tools rather than the complete
foresight process (Cook et al. 2014). The foresight tool
kit (Table 1) is well suited to identifying conservation
opportunities, and mapping out a path to realize them.
The choice of which foresight tools to use depends
on the purpose of the exercise. Here we introduce
3 tools particularly useful for identifying different
kinds of conservation opportunity described by Moon
et al. (2014).
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Table 1. Some of the many tools available to structure steps in a strategic foresight exercise.∗

Steps

1. Setting the
scope:
determine
system limits of
interest and
identify key
problems,
important
actors, and
exercise
participants

2. Collecting
inputs: collect
and organize
material from a
wide range of
sources about
past and current
trends and
potential
sources of
change and
search for early
signs of change

3. Analyzing
signals:
integrate data
from different
sources,
explore
potential
signals,
emerging
trends, drivers,
inter-
dependencies,
and model
potential
impacts of
changes

4. Interpreting
information:
expose
assumptions,
investigate
sources of
uncertainty,
consider
alternative
futures, agree
on a desired
future, and
explore
consequences
of decisions

5. Determining
how to act:
identify actions
effective at
promoting the
desired future
across a range of
possible future
conditions and
timeframes and
develop
indicators of
change

6. Implementing
the outcomes:
include relevant
actors,
implement the
agreed strategic
plan, and
monitor
signposts to
determine
when strategies
need to be
adapted

Issues trees: used
to identify the
key elements of
an issue that
need to be
considered
(HSC 2014)

Horizon scanning:
used to collect
and organize a
wide array of
information to
identify
emerging issues
(Glenn &
Gordon 2009)

Driver analysis: a
process to
identify and
group trends,
determine the
drivers of these
trends, and the
relationships
between drivers
(HSC 2014)

Scenario planning:
a tool to explore
alternative
visions of the
future based on
key
uncertainties
and trends
(Peterson et al.
2003)

Backcasting: used
to visualize
barriers to
achieving a goal
and the steps
needed to
overcome those
obstacles
(Dreborg 1996)

Action research:
an iterative
process for
improving
action designed
around
planning,
acting, learning,
and reflecting
(McNiff &
Whitehead
2003)

Stakeholder
analysis: a
process to
identify
stakeholders
with an interest
in an issue
(Reed et al.
2009)

Literature review:
summary of
relevant
published
information

Statistical
modeling and
analysis: using
mathematical
concepts to
describe a
system, study
the effects of
different
components,
and make
predictions
about system
behavior and
the effects of
alternative
actions (Glenn
& Gordon 2009)

Causal layered
analysis: a tool
to expose
hidden
assumptions
and help create
a new narrative
to promote a
desired change
(Glenn &
Gordon 2009)

Roadmaps: for
identifying the
actions required
to overcome
any barriers
(HSC 2014)

Adaptive
management: a
process for
learning about
the
effectiveness of
management by
monitoring
outcomes
(Walters &
Holling 1990)

System maps:
conceptual
representation
of a system,
with a set of
elements and
the
relationships
between them
(HSC 2014)

Workshops:
assembles
experts to
identify the
most significant
emerging issues
via an iterative
scoring process
(Sutherland et
al. 2011)

Trend impact
analysis:
projection
based on past
trends to infer
the
consequences
of similar or
different
trajectories in
key variables
(Glenn &
Gordon 2009)

Visioning:
participants
describe the
ideal scenario in
detail and share
and refine the
vision, often
exploring
barriers and key
actors, the
resources
required and
the steps
involved in
achieving the
vision (Glenn &
Gordon 2009)

Decision
modeling:
alternatives are
scored against
multiple,
weighted
criteria or
objectives to
determine
which
alternative
performs best
across all
objectives
(Glenn &
Gordon 2009)

Change
management: an
approach to
transitioning
individuals or
groups to a
desired state
(Andrews et al.
2008)

Continued
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Table 1. Continued

Steps

Cross–impact
analysis:
structures
thinking about
how one event
impacts the
likelihood of
other events;
probabilities are
assigned
subjectively or
are
underpinned by
mathematical
relationships
(Glenn &
Gordon 2009)

Futures wheel: a
structured
brainstorming
tool exploring
the primary,
secondary, and
tertiary impacts
of a trend or
event (Glenn &
Gordon 2009)

Risk analysis: a
process for
assessing and
dealing with
hazards
(Burgman 2001)

∗
Some tools can be used in more than one step depending on the purpose of the exercise. Table adapted from Cook et al. (2014).

Scanning

Scanning involves collecting and organizing diverse
streams of information (Amanatidou et al. 2012). It forms
the basis of most foresight exercises (Glenn & Gordon
2009), and involves desktop searches, surveillance soft-
ware, and/or expert workshops. In general, scans can
identify novel issues (horizon scanning), they can explore
and provide surveillance of issues that have already been
identified (issue-centered scanning), and the 2 types of
scans can be used in concert to generate hypotheses
and then explore and monitor those issues (Amanatidou
et al. 2012). This flexibility makes scanning well suited
to seeking opportunities across many contexts.

At a global scale, annual horizon scanning is used to
identify emerging conservation issues (e.g., Sutherland et
al. 2014). Early detection enables decision makers to act
strategically and in a timely manner to minimize the neg-
ative consequences of threats or maximize the benefits
associated with new opportunities. These annual scans
extend the traditional view of horizon scanning, con-
ducting the first 3 steps in the foresight process (Suther-
land et al. 2011; Table 1). The scans start with literature
searches and active consultation with large numbers of
people to identify relevant issues, then experts are gath-
ered in workshops to select the most important issues,
both threats and opportunities (Sutherland et al. 2011).
Issues are drawn from a wide range of disciplines, some
scientific or technical (e.g., nanotechnologies), and some
political, economic, or social (e.g., decline in engagement
with nature). In many cases, participants also identify
new opportunities, such as using environmental DNA
(a molecular technique to amplify small quantities of ge-
netic material) to detect the presence of species.

Scanning can also be automated using software to iden-
tify relevant information from the huge volume of online
content, including research papers, grey literature, news

media, and social media (e.g., Twitter) (Amanatidou et al.
2012). These tools often form the basis of issue-centered
scans, providing constant surveillance of important issues
(Amanatidou et al. 2012), such as tracking infectious
diseases in real time (Chan et al. 2010) by combining
surveillance with knowledge about the drivers of disease
(e.g., population growth or encounters with wildlife) to
act as early warning systems (Lyon et al. 2013).

Scenario Planning

Scenario planning explores current trends, drivers of
change, key uncertainties, the relationships among these
different elements, and how they might influence the
future (Schoemaker 1993). This requires detailed infor-
mation about a system, which can be as broad as the
global climate or as narrow as the business environment
for a particular company. Generally, multiple scenarios
are created by participants (often called scenario devel-
opment or scenario analysis) and can be based on empir-
ical evidence (e.g., long-term data sets [WCS & Bio-Era
2007], spatially explicit data [Santelmann et al. 2004], or
qualitative data [perceptions of experts and stakehold-
ers; Schoemaker 1993]). Scenarios can be expressed as
stories to help illustrate the quantitative scenarios. For
example, providing details such as, major, unexpected
environmental disasters create unprecedented demand
for environmental action, to illustrate a scenario of sud-
den environmental change and strong support for con-
servation action (WCS & Bio Era 2007). By exploring
the dynamics of a system, scenario planning helps par-
ticipants think about possible futures that may arise un-
der different conditions (Peterson et al. 2003) and what
those different futures might mean for current decisions
(Schoemaker 1995) (the planning aspect of scenario plan-
ning). By identifying and challenging assumptions about
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how the system operates, scenario planning promotes
broad and creative thinking and can lead to previously
unseen perspectives (Schoemaker 1993).

In the conservation literature, what are described as
scenario planning exercises sometimes contain many of
the steps in the complete foresight process. These ex-
ercises may include setting the scope, collecting inputs,
analyzing this information and interpreting this informa-
tion in relation to what it means about possible, probable,
and desirable futures (e.g., WCS & Bio-Era 2007). This
suggests that the conservation community could benefit
from a deeper understanding of the foresight process to
ensure all steps are conducted and the full benefits of the
process are realized by implementing the outcomes of
the process.

Backcasting

Backcasting helps to map a logical series of actions to a
goal (Dreborg 1996). Some obstacles can appear so large
that it is challenging to see a clear way forward. However,
starting with a goal and working backwards breaks down
a large problem into smaller, achievable actions (Manning
et al. 2006). Like scenario planning, backcasting can also
help participants to think creatively by shifting the focus
from present conditions to a situation sufficiently far off in
the future to envisage radical change (Cinq-Mars & Wiken
2002). Participants are not limited to seeking solutions to
present problems.

The systematic process of backcasting makes it ideally
suited to assessing the feasibility of solutions to com-
plex problems, particularly where major changes are
required over long timeframes (Dreborg 1996). In the
Netherlands, backcasting has been used to map a path
to achieve sustainable urban development (Dassen et al.
2013), envisaging a desirable future city that articulates
the goal of sustainable development, and identifying a set
of actions to promote each of these goals. Importantly,
explicit consideration was given to the contribution dif-
ferent actors could make in achieving these goals to make
the importance of their participation more tangible.

Using Strategic Foresight to Recognize Opportunity

Strategic foresight can be useful for identifying all 3 types
of conservation opportunity. The different strengths of
individual foresight tools make them better suited to iden-
tifying particular kinds of opportunities. A well-designed
foresight process can be used to analyze a system for
current and emerging barriers to potential opportunities,
monitor a system for traction opportunities, and map
a path to realizing existing opportunities. We highlight
some foresight tools that are particularly well suited to
recognizing conservation opportunities; however, there

are many other tools in the foresight tool kit that may be
more relevant for some situations.

Potential Opportunities

Recognizing potential opportunities involves first
imagining possible futures, and then identifying and
prioritizing removal of the barriers preventing the most
desirable outcomes. Considering possible and probable
future scenarios—as is done in scenario planning
(Peterson et al. 2003)—can be a useful way to identify
the barriers associated with potential opportunities that
prevent them becoming existing opportunities (Knight
et al. 2006). Examining the properties of the system
and how they vary under different scenarios can reveal
whether the same opportunities will be present across
all or only some scenarios. Consider, for example, that
catastrophic weather events generate public support
for addressing climate change or that poor economic
growth leads to polluting industries being prioritized
over environmental protection. The first scenario creates
an opportunity for action on climate change, whereas
this is unlikely under the second scenario. Landscape
futures is a tool that can identify opportunities that
may only arise under some circumstances (Bryan et al.
2011). It combines scenario planning with conservation
planning, and underpinned by spatial and other
data sources, it has been used to inform landscape-scale
decisions by explicitly considering the impact of different
policy options and assessing where in the landscape
opportunities may arise in the future (Bryan et al. 2011).

Where opportunities vary across scenarios, it can be
helpful to keep track of which scenario is emerging by
monitoring indicators of change. Indicators relevant to
conservation opportunity may include increases in ex-
treme weather events and changes in public attitudes
(WCS & Bio-Era 2007). Tracking changes in these sign-
posts can provide advanced warning that a particular
course of action may be necessary to avert an undesirable
future. Issue- centered scanning is an ideal tool for such a
task. It can also be used to identify shifts in systems that
remove barriers preventing potential opportunities from
becoming traction or existing opportunities.

Traction Opportunities

Recognizing traction opportunities relies on a sound
understanding of a system and regular monitoring; two
things that foresight exercises can deliver. By scanning
open source content on the Internet (e.g., Twitter and
other social media), scanning tools can be used to track
public opinion (Amanatidou et al. 2012) and predict how
people will act (e.g., how they might vote in an election
or their intention to boycott a company). Up-to-date and
comprehensive surveillance of an issue through issue-
centered scanning is particularly important when the
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traction opportunity may only appear locally or for a
short time (Moon et al. 2014). For example, recognizing
a shift in public opinion can create a temporary opening
to advance a conservation objective. This might include
guiding companies toward environmentally responsible
practices, or seizing an opportunity to advance sus-
tainable industries through increased demand for green
products or services.

Increased discussion of conservation issues or number
of people attending demonstrations might also indicate
a change in public attitudes, presenting an opportunity
to make a policy change. For example, the west coast
of New Zealand quickly transitioned from a timber to
a tourism industry in 1999 in response to a rapid shift
in public support for conservation (Swarbrick 2012).
Nature-based tourism continues to be a major industry,
providing ongoing opportunities to advance a conserva-
tion agenda. The foresight process provides all the ingre-
dients for addressing a case like this. First, a desirable
future (moving toward a more sustainable industry) can
be agreed through visioning, a shift in public support
can be recognized through scanning, and the magnitude
of barriers to this transition (loss of jobs and income
from the timber industry) could be explored through
scenario planning.

Existing Opportunities

Backcasting is particularly useful when an existing
opportunity has been recognized to map out a feasible
multistage strategy for potentially complex implemen-
tation (Robinson 2003). Manning et al. (2006) identi-
fied large-scale ecological restoration as an issue that
could benefit from backcasting. Restoration is complex
and resource intensive over large areas, so the scale of the
problem can overwhelm decision makers because they
cannot visualize the proposed changes. This has impeded
large-scale restoration in the past, and backcasting pro-
vides a method to deconstruct the problem into tractable
steps that decision makers can implement.

Some conservation opportunities may already exist but
are unknown or poorly understood. Horizon scanning
can be used to identify existing opportunities not previ-
ously identified (e.g., genetic control of invasive species;
Sutherland et al. 2014). Opportunities may also exist
in other disciplines, or in new technologies that could
benefit conservation research or practice. Technology is
revolutionizing invasive species monitoring and control
methods. Invasive predators can now be recognized from
a paw print when the animal walks through a tunnel-
like structure. Detecting an unwanted individual triggers
the instant delivery of a fatal toxin and sends a signal to
alert managers to the event (Provisional patent number:
615797; H. Blackie, personal communication). Likewise,
the Internet has facilitated online citizen science initia-
tives (e.g., www.zooniverse.org; CSA 2014), engaging the

public in science and sharing biological challenges with
hundreds of thousands of Internet users. Complex prob-
lems, such as refining the crystal structure of proteins that
have long alluded scientists, have been solved leading
to the design of new drugs to treat diseases (Schrope
2013). Scanning tools provide a method to detect these
opportunities much sooner.

Given uncertain futures, we should favor actions that
are likely to deliver the benefits of an opportunity over
the long term (Schoemaker 1995). Scenario planning
is useful for assessing the flexibility of existing oppor-
tunities and the different strategies for realizing these
opportunities. The scenario planning process can con-
sider any realistic period in the future and the best strat-
egy for realizing conservation opportunities can depend
on whether the goal is short-term or long-term gain. There
may be positive conservation outcomes from exploiting
an existing opportunity now, but those benefits may
not remain constant over time and may not exist at all
under some scenarios. For example, opportunities for
large-scale restoration may rely on acquiring land in the
short term because increases in land values and land use
change may put those areas out of reach in the future.
The scenario planning process provides a powerful way
to explicitly consider uncertainty about the future and
factor it into current decisions.

Rising Waters Case Study

In 2008, The Nature Conservancy (TNC) undertook a
foresight exercise to consider how communities within
the Hudson River Estuary Watershed (HREW) in New
York state (U.S.A.) could adapt to the impacts of climate
change (TNC 2009). Major changes have been predicted
for this area, which could have serious implications for
the 4 million people living within the HREW, and the
forestry and agricultural industries present. The water-
shed serves as a system with easily definable geographic
and functional limits, providing a clear scope for the
exercise, along with a 20-year time frame. The foresight
process was designed and facilitated by an experienced,
professional futurist and included a diverse group of over
160 stakeholders from government, industry, emergency
services, health care, local communities, and environ-
mental groups.

The complexity of many conservation problems means
that solutions may be multifaceted (Arlettaz et al. 2010)
and rely on the cooperation of a range of different stake-
holders. Participatory foresight processes such as this
ensure a range of perspectives and different dimensions
of the problem are captured (Bengston et al. 2012) and
can facilitate more effective and lasting solutions by giv-
ing stakeholders ownership over the potential actions
developed (Iversen 2005). This level of stakeholder in-
put into the process far exceeds traditional planning
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Figure 1. The 3 phases of the
Rising Waters foresight project
(learning, creating, and
applying) and the different steps
in this process centered around a
series of workshops with
stakeholders (W1, W2, W3), small
working group meetings, and
scenario team meetings (T1, T2,
T3, T4) in which the issues that
emerged from the workshops
with stakeholders were further
developed and analyzed.

approaches, providing a more detailed view of the social,
economic, and political issues likely to define potential
and traction opportunities.

The whole scenario planning process took 18 months
and was divided into 3 broad phases (learning, creating,
and applying) designed around a series of workshops and
working group meetings (Fig. 1). Although no formal
scanning process was conducted, inputs were collected
through extensive literature reviews and included sci-
entific predictions for environmental changes in the
region under the Intergovernmental Panel on Climate
Change’s predictions. This first phase also involved a
workshop with a range of stakeholders to discuss and
supplement the information collected, identify important
issues, and analyze signals (Fig. 1). In association with
working groups, this process selected important existing
issues (e.g., climate change, aging infrastructure), drivers
(e.g., land use decisions, oil prices), actors (e.g., govern-
ment, media), and key uncertainties (e.g., Will adapta-
tion be sensitive to natural processes?). The issues were
barriers that indicated the presence of potential oppor-
tunities, whereas drivers highlighted factors that could
lead to traction opportunities. The careful consideration
of the actors and uncertainties was critical to determining
how to convert potential opportunities to existing op-
portunities, and a step generally neglected in traditional
planning approaches.

In a second phase, 4 alternative scenarios were cre-
ated and refined (Fig. 1). These scenarios centered on
the key uncertainties described above, varying trends in
the important drivers and the responses of actors. Sce-
narios were described using evocative titles (e.g., “pro-
crastination blues”) and illustrative details (“Government
officials and the public do little to prepare for climate
change until extreme weather events cause severe local
damage and catalyze demands for action. The initial pro-
crastination limits available response options.”). For each
scenario, indicators for the different drivers (e.g., price
of key commodities) were selected to act as signposts

that could be monitored to indicate the trajectory of fu-
ture conditions. This step allows groups to be responsive
to changes that indicate traction opportunities. This adds
a dynamic element to the planning process that is also
not part of traditional planning processes.

A third workshop was conducted to select actions and
strategies for converting potential to existing opportu-
nities to achieve the most favorable outcomes across
each scenario. Working groups considered the feasi-
bility of these actions in terms of the probable costs
and value of proposed solutions to consider which
options were most robust to different futures and highly
implementable. Helping communities to develop emer-
gency action plans scored highly across all scenar-
ios developed. Some actions that were most effective
under one scenario proved least effective under an-
other. Considering how robust actions are to possi-
ble future scenarios is a major advance on traditional
planning approaches and essential to developing strate-
gies with a high probability of converting potential to
existing opportunities.

Although the report developed detailed and appro-
priate actions, no measures of success were created to
determine whether the process actually changed behav-
ior. At the completion of the Rising Waters project, sev-
eral regional working groups were developed. However,
it is unclear the extent to which the strategies devel-
oped on the basis of these scenarios were implemented
or the degree to which the exercise met its objectives.
This is a criticism often leveled at traditional planning
approaches, where implementation and evaluation are
rarely built into the process. However, had the Rising Wa-
ters project followed all the steps in the foresight process
the project would not have been completed before the
agreed actions were implemented. To this end, including
a backcasting exercise may have assisted in providing a
more detailed plan for action. This highlights the impor-
tance of completing all the steps in the foresight process
to achieve the best outcomes.
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Discussion

We focused on the potential benefits of foresight for
recognizing different types of conservation opportunity.
The advantages of the foresight process include a move
away from reactive decision making to a more proac-
tive and responsive approach to conservation planning.
Despite these benefits being realized in other disciplines
(e.g., business, public health, and biosecurity) and the
growing use of foresight tools for environmental man-
agement, to date, examples of strategic foresight actu-
ally influencing conservation policy and action are rare.
This is in part due to the relative infancy of environ-
mental applications of foresight, and the tendency for
exercises to focus on the use of a single tool rather than
a comprehensive process. However, we speculate that
the poor uptake of foresight in conservation planning is
also driven by short-term political cycles, which leads to
reactive decision making with a focus on existing oppor-
tunities rather than developing a more considered and
longer-term plan to realize potential opportunities. The
foresight process uses a strategic approach but requires
that a strategy be followed through from conception
to implementation.

While growing in profile, the foresight process is
largely unfamiliar to conservation planning, and previous
foresight applications in conservation have been so broad
that they may become too abstract and divorced from
fine-scale decision making. For example, the Millennium
Ecosystem Assessment suggested significant changes to
policies, institutions, and practices, but lacked a clear
plan to achieve the necessary changes at policy-relevant
scales (Tallis & Kareiva 2006). Widespread adoption of
strategic foresight in conservation is unlikely until some
tractable examples of its successful application become
more widely known. However, there are very few pub-
licly available examples of foresight exercises that em-
ploy all the steps in the foresight process, as illustrated by
the Rising Waters case study presented above. Often key
steps are neglected and it is challenging or impossible
to assess the outcomes of the exercises, which would
require clear measures of success to be articulated. For
example, scanning applications for disease risk can mea-
sure success in terms of preventing disease in a particular
country, with the associated environmental benefits and
financial savings to industry (Lyon et al. 2013). At least in
the short term, using strategic foresight to recognize con-
servation opportunities may require engaging specialists
in strategic foresight that can guide and focus the process
to ensure all the steps are conducted and the potential
benefits are realized.

Documenting successful examples of foresight pro-
cesses that realize conservation opportunity will make
the approach more appealing to decision makers and
illustrate the advantages over more traditional planning
approaches. We encourage conservation scientists and

decision makers, in conjunction with specialist facilita-
tors, to road test and refine the foresight process, with
particular emphasis on implementation.

Strategic foresight is well suited to identifying conser-
vation opportunities but has been underutilized in con-
servation relative to other disciplines (Cook et al. 2014).
Although there is increasing recognition that forward-
looking approaches are needed in conservation to
recognize emerging issues (e.g., horizon scanning) and
consider how the future might influence the choices we
make in the present (e.g., scenario planning), generally
these tools are used in isolation rather than as part of
a foresight process. The stages of the foresight process,
from setting the scope to taking action, have direct par-
allels with the steps for recognizing and realizing conser-
vation opportunity (Moon et al. 2014). The foresight tool
kit offers many tools to structure and guide the process of
seeking opportunity. This approach has been used suc-
cessfully for many years in other disciplines and will add
value to our attempts to create a more desirable future
for global biodiversity.
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