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Abstract The likelihood of being faced with trap-like
situations is a worrisome aspect of long-term policy-mak-
ing, such as for climate change adaptation. Even when a
policy may be effective in the short-term, changes in
problem or policy contexts may render it ineffective over
time. The design of ‘robust’ policies, meaning those which
are able to self-adjust to linear changes in their environ-
ment, can be contrasted with ‘resilient’ ones which are able
to adjust not only to linear, but also non-linear shifts in
their contexts. Building on Boonstra and de Boer (AMBIO
43:260-274, 2014)’s argument that traps should not be
considered as a static phenomenon; rather their emergence
and development is often directly influenced by history and
path-dependency, this paper elaborates how trap-like situ-
ations can emerge with increase in climate uncertainty over
time. Three strategies to address policy traps due to climate
change form subjects of inquiry in this paper: avoiding
traps in the first place, designing against traps, and over-
coming traps once in them. Each requires a specific type of
design thinking and practice.
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Climate change adaptation and uncertainty

Adaptation to climate change is a complex policy problem
requiring individuals and policy-makers to formulate
decisions with potentially long-term consequences, even
though there is incomplete knowledge and uncertainty in
the current decision period." Given the likelihood of non-
linearity in the future, the impacts associated with climate
change may only be manifested to a certain extent in the
current term (IPCC 2007). Policies that are unable to
function effectively under dynamic and uncertain condi-
tions in the future are likely to face difficulties in achieving
their intended goals, become obsolete or irrelevant and/or
impede the ability of social-ecological systems to adapt
(Swanson and Bhadwal 2009). Determining the appropriate
level of adaptation to match the scale of expected change in
the climate and associated impacts, however, remains an
ongoing challenge (Hall et al. 2012).

This paper specifically focuses on the aspects of long-
term policy-making to address climate-change impacts,
even though climate variability can pose several short-term
risks and impacts. There are some important differences
between how policy-makers respond to the short-term cli-
matic variability versus climate change impacts that are
likely to play out in the long-term. Climate variability
considers changes in climatic variables over a period of
months-to-years (short-term), whereas climate change
typically considers impacts that are likely to be observed
beyond a decade to several decades (long-term) (IPCC
2007). In addressing the long-term impacts of climate

! “What is uncertainty?”, Climate-ADAPT, European Climate
Adaptation Platform, accessed 16 December 2014, http://climate-
adapt.eea.europa.eu/uncertainty-guidance/topic1#What+-are+-source
s+of+uncertainty+in+adaptation+planning%3F.

@ Springer


http://climate-adapt.eea.europa.eu/uncertainty-guidance/topic1%23What%2bare%2bsources%2bof%2buncertainty%2bin%2badaptation%2bplanning%253F
http://climate-adapt.eea.europa.eu/uncertainty-guidance/topic1%23What%2bare%2bsources%2bof%2buncertainty%2bin%2badaptation%2bplanning%253F
http://climate-adapt.eea.europa.eu/uncertainty-guidance/topic1%23What%2bare%2bsources%2bof%2buncertainty%2bin%2badaptation%2bplanning%253F
http://crossmark.crossref.org/dialog/?doi=10.1007/s11625-016-0387-z&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11625-016-0387-z&amp;domain=pdf

910

Sustain Sci (2016) 11:909-917

change, agenda-setting and policy formulation are posed by
the challenge of responding with only a partial under-
standing and sometimes disagreement, regarding the nature
of the climate challenge itself (much different from
observed climate today) and the appropriate policy
response. An incomplete understanding of the system may
result in solutions that are ineffective or even counter-
productive to intended policy objectives (Swanson and
Bhadwal 2009). In addition, responses to short-term cli-
mate variability are often intended towards developing
temporary coping strategies (Huq and Reid 2004). On the
other hand, policy responses to address long-term climate
change can challenge conventional decision-making and
necessitate policy choices and decisions that are innovative
and sometimes even transformative in nature, i.e., com-
pletely new and radical compared with the current policy
responses (Pelling 2011; Smith et al. 2010). The current
coping strategies aim at building capacities of social-eco-
logical systems in the short term by managing climate
risks.

If decision parameters cannot be observed and mea-
sured, the traditional decision-making approaches based on
deterministic models of future would need rethinking.
Under the conditions of uncertainty associated with the
policy environment, however, policy-makers often find it
in their interest to delay action and wait for new informa-
tion to emerge. A tendency to maintain status quo can also
be attributed to inertia within the current policy regimes
(Ramjerdi and Fearnley 2013).

There are also uncertainties that set limits to adaptation
in terms of how much a policy or programme can enable
adaptation depending on availability of financial resources
for adaptation implementation, institutional barriers, and
capacities of social and biophysical systems to adapt
(Moser and Ekstrom 2010). Effective policy designs should
take these constraints into account.

The optimality of adaptation response to change in the
climate has largely been viewed with reference to
meeting the efficiency criterion, i.e., assessing and
determining when a marginal increment in investment
costs for adaptation will yield an equal marginal incre-
ment in risk reduction. This is possible, however, only
for pre-determined scenarios that do not cover the broad
spectrum of uncertainty surrounding climate change
impacts (Klein 2003). Major shifts in the climate can
cause social-ecological systems to cross critical thresh-
olds, limiting the effectiveness of current policy
responses to manage these systems (Kwadijk et al.
2010). Under such conditions, while delaying action or
maintaining the status quo until conditions are clearer
might seem logical, there could be substantial costs
associated with such delays, including the opportunity
costs of not being early adopters of relevant adaptation
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strategies. Furthermore, inaction or delayed actions can
also ‘lock-in’ long-term risks (due to continuation of
obsolete or maladaptive practices) which can be costlier
and more difficult or impossible to correct in the future
(Ranger 2013).

Policy design under uncertainty often aims to either
reduce uncertainty where possible, or in other cases, to
assess the range of uncertainty and, accordingly, identify
policy measures that are expected to be robust within this
range (Bredenhoff-Bijlsma 2010). Such policies can be
contrasted with ‘resilient’ ones which are more reflexive
and able to adjust not only to linear, but to non-linear shifts
in their contexts.

Through a process tracing of selected cases of social-
ecological traps that developed over centuries, Boonstra
and de Boer (2014) argue that traps should not be con-
sidered as a static phenomenon or an outcome. They sug-
gest that traps represent a process instead, in which
historical conditions and path-dependency are not merely
incidental factors, but can directly cause traps and influ-
ence the nature of their emergence and development.
Building on Boonstra and de Boer’s discussion of social-
ecological traps as a process, this paper elaborates how
trap-like situations can emerge with an increase in climate
uncertainty over time. In addition, three strategies to
address policy traps due to climate change form subjects of
inquiry in this paper: avoiding traps in the first place,
designing against traps, and overcoming traps once in
them. Each requires a specific type of design thinking and
practice.

Policy traps under climate uncertainty

Planned adaptation to climate change is complicated by a
wide range of uncertainties that range from having limited
knowledge about the level and type of change in the current
policy environment over the long term to situations of deep
uncertainty or ‘unknown unknowns’ (Walker et al. 2001).
The climate adaptation literature, to date, has largely
focused on policies and programmes for adjusting to
change rather than actively focusing on developing policy
alternatives in an anticipatory manner (O’Brien et al.
2012).

For low levels of expected change in climate, policy
responses for adaptation might simply be of an incremental
nature (Smith et al. 2010; Vermeulen et al. 2013). Under
high levels of climate uncertainty, policy-makers may be
faced with situations of ‘surprise’ (Lindenmayer et al.
2010) or abrupt changes to status quo (Wardekker et al.
2010). Under such conditions, adaptation response could
include strategies that are potentially transformative in
nature (Pelling 2011).
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Rigidity traps (Carpenter and Brock 2008) related to
uncertainty can occur due to change-averse attitudes and
behaviour of stakeholders and policy-makers. An
increase in uncertainty about pessimistic futures due to
climate change for example can make people continue
current behaviours (even if these are undesired and/or
risky—*‘a bird in hand’ strategy), and such high levels of
uncertainty can seize an individual’s sense of control
over the future and thus render them defensive or in
denial of the future (Morton et al. 2010). The choice
between incremental and transformative strategies or
rather their combination in a policy mix is contingent on
many factors. For example, under conditions of high
complexity and uncertainty, incremental approaches to
policy-making have been argued to be better able to
address and deploy policy responses (Lindblom 1959) to
adapt to the problems “we know we have now” and can
control while “factoring in a margin for them becoming
worse” (Heazle et al. 2013). However, uncertainties
related to how the climate, socio-economic, and political
environment unfolds in the future, costs of transforma-
tion and that of any unintended impacts make adoption
of transformative action rather risky (Rickards and
Howden 2012; Kates et al. 2012).

A lock-in trap is characterized by low capacity for
change, high resilience to change, and high connectedness
among structural variables which may preclude change or
render it rather expensive (Ranger 2013; Allison and Hobbs
2004). Policies typically emerge as ‘bundles’ or ‘mixes’ of
policy tools through processes of policy change, with
addition and subtraction of elements over time (Howlett
and Rayner 2013). Any change in policy response, how-
ever, will typically be faced with resistance by stakeholders
and beneficiaries of status quo policy arrangements. This
makes it difficult to introduce any radical changes in the
adaptation policy mix even if new policy objectives are put
forth (Kern and Howlett 2009). Innovations for example
would need to compete with existing institutions that have
already been imbibed into the socio-economic context and
attempt to fit through processes of “learning, coercion and
negotiation” (Rip and Kemp 1998; Christiansen et al.
2011).

In the policy sciences, one such form of ‘trap’ is ‘path-
dependency’. Past policies can create a situation of path-
dependence that limits the available choices for policy-
makers to make future policy decisions. Such policy lock-
in is often a result of ‘policy legacies’ that actively gen-
erate institutional routines and procedures that force deci-
sion-making, in particular directions by eliminating or
distorting the range of policy options available (Pierson
2000, 2004), such as fossil-fuel intensive energy system
lock-ins (Unruh 2000).

Dealing with rigidity and lock-in traps: designing
resilient and robust policies

The predominant idea during the early period of resilience
studies has been that resilience marks the ability of eco-
logical systems to return back to normal or an equilibrium
state following a period of stress. Adaptation policies that
do not consider the existence of diversity of risks, impacts,
and responses in a system can end up as ‘policy misfits’
(Bunce et al. 2010) or may become counter-intuitive or
maladaptive, as they increase risks in the long-run (Barnett
and O’Neill 2010). This concept of policies adapting to
changes in the policy environment over time has been
adopted in the policy sciences and modified to include the
elements of flexibility and adaptability, that is, the ability of
the system to adapt and retain its key structure and functions
under stress by being flexible (Davoudi et al. 2012).

A core characteristic of resilient social-ecological sys-
tems is their ability to self-organize under dynamic con-
ditions and their capacity to learn and adapt with change
(Carpenter and Brock 2008; Anderies et al. 2012). Whether
or not this change relates to an ability to adapt to a range of
circumstances in a linear or non-linear way is an ongoing
issue of concern. Robust policies on the other hand are
limited to being ‘fail-safe’ within a specified range of
uncertainty without changing their underlying goal struc-
ture or content, while resilience, on the other hand, can be
considered to be an ‘emergent’ rather than ‘static’ feature
of systems and policies capable of non-linear adaptation
(Park et al. 2012).

A key concern for policy-makers is that high levels of
uncertainty can lead to a faulty overestimation or under-
estimation of the severity and causes of a policy problem
(Maor 2012, 2014), characteristics of which may manifest
fully only in the future. In the case of climate change, well-
calibrated scenarios and judged ranges of uncertainty (us-
ing decision-analytic techniques) form the basis of most
policies, but only capture a subset of the full range of
uncertainty (Schneider and Kuntz-Duriseti 2002). Over-
adaptation can result when too much significance is placed
on the need to adapt to climate change, either when climate
change has erroneously been identified as a key risk factor
and/or when other significant non-climatic factors have
been wrongly ignored. On the other hand, under-adaptation
results when the need to adapt receives a little attention or
no attention and risks associated with climate change have
been underestimated (Willows and Connell 2003).

Table 1 presents a comparison of governance aspects of
adaptation interventions aiming at robustness and stability
versus those aimed at flexibility and resilience.

As van Buuren et al. (2013) argue, both robust and
resilient design may be required to fulfil adaptation
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Table 1 Characteristics of policy mix of interventions for governance of adaptation (adapted from van Buuren et al. 2013)

Planning Adaptation interventions with the goal of Adaptation interventions with the goal of flexibility and resilience
component stability and robustness
Processes Directed towards meeting policy objectives Directed towards “goal-seeking and exploration”
within specified timeframe
Content Designing general principles of operation Emphasize learning by doing and multi-stakeholder engagement for

Organizational
arrangements rules

Area of application When large-scale negative impacts of climate
change are likely

policy design and implementation

Allocating general roles and responsibilities and Emphasize collaborative approaches to problem solving

When impacts of climate change are small, uncertain, or ambiguous

objectives, and promote decisiveness and flexibility at the
same time and enable innovations and engagement of
multiple stakeholders. However, when the climate signal is
unclear or low, flexible mechanisms might be preferred,
whereas when strong signal indicating radical changes
become apparent, then robust strategies are needed to
enable decision-making. When vulnerability of certain
regions, communities, or resource systems becomes
extremely high or climate change becomes so severe that
the impacts cannot be managed by even the most robust
strategies (Kates et al. 2012; Vermeulen et al. 2013) more
resilient designs are required.

How to design resilient policies to avoid policy
traps: three strategies

In general, three strategies exist to avoid the policy traps
cited above: avoiding traps in the first place, designing
against traps, and overcoming traps once in them.

Avoiding traps in the first place through strategic
foresight

A key challenge for adaptation policy-making is in terms of
evaluating long-term impacts of climate change which
would be felt decades or more after the implementation of
the adaptation strategies (Piirainen et al. 2012). The switch
to transformative options (when these are required) can be
facilitated by incorporating flexibility into the suite of risk
management strategies early on (Howden et al. 2010; Park
et al. 2012; Giordano 2012).

Strategic foresight is a recent field that has emerged to
help policy-makers and practitioners “broaden the bound-
aries of perception and to expand the awareness of
emerging issues and situations” (Habegger 2010). This
field holds potential to help policy-makers avoid traps in
the first place and to design for resilience and flexibility by
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facilitating anticipatory policy planning, especially for
‘wicked problems’, such as climate change.

Strategic foresight attempts to integrate multiple per-
spectives and methods for identifying current and emerging
issues and trends and help assess policy options for
attaining a desired future. Based on experiences from the
UK, Singapore, and The Netherlands, Habegger (2010)
characterizes certain elements for successful foresight
exercises. This includes having a scientific edge in terms of
specific foresight methods and processes, allowing for
innovation, fostering iterative interactions between stake-
holders, and obtaining the trust and support of top
bureaucrats to support the idea of exploring futures that
may be quite different from the present conditions. Fore-
sight can be instrumental for environmental planning by
providing insights about a range of futures of social-eco-
logical systems and critical thresholds, and thus aid in
anticipatory planning to avoid adverse impacts (Bengston
et al. 2012). Foresight can inform policy by enhancing the
knowledge base for designing policies. This can be done by
first, ‘increasing the bandwidth’ to allow a greater volume
of information to be shared with policy-makers, second,
‘optimising the signal’, i.e., improvements in foresight
content by ensuring better quality, relevance, usability, and
timing of foresight studies, and third, by ‘improving
reception’, i.e., enhancing the receptivity of policy-makers
for foresight (Da Costa et al. 2008).

Apart from scientific uncertainty, political uncertainty
can also impede necessary policy action, despite the pres-
ence of evidence calling for necessary policy response.
Knaggard (2013) studied the long-term Swedish climate
change policy process from 1975 to 2007 to identify the
country’s process of managing scientific uncertainty. The
results indicated that under conditions of climate, uncer-
tainty policy-makers preferred to depend on politically
feasible options rather than scientifically desirable ones.
Veenman (2013) makes a similar argument suggesting that
while ‘futures thinking’ might present various scenarios
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and alternative futures under uncertainty to the policy-
maker, it still may not translate into robust decision-mak-
ing under uncertainty. In the context of ageing in The
Netherlands (an issue that has been an active topic of
discussion in the country since the late 1990s), Veenman
argues that while futures thinking might offer some respite
from scientific uncertainty, it may not match the political
agenda and thus may not effectively reflect in the policy
decision. A similar result is indicated in a study of the US
Environmental Protection Agency’s implementation of
federal pesticide regulations by Whitford (2014); that
governments need to consider not only the scientific
information pertinent to uncertainty but also the political
and distributive effects of the policy decisions taken based
on this information.

Under conditions where policy-makers are hesitant to
openly share their policy strategies, strategic foresight can
help to engage them in a shared vision process towards
adoption of policy alternatives (Da Costa et al. 2008;
Loorbach and Rotmans 2010). Marx et al. (2007) suggest
that communication of climate uncertainty and forecasts
should facilitate convergence between analytic and expe-
riential processing systems to aid individual and collective
decision-making in response to climate change.

Designing against traps through adaptive policy-
making

Drawing a parallel between evolutionary biology and
policies for sustainable development (both operating under
conditions of change) Rammel and van den Bergh (2003)
argues that given the changing conditions in the policy
environment, the presence of a diversity of adaptation
options and flexibility can contribute to adaptive policy-
making. Swanson and Bhadwal (2009) suggest tools that
can help policies adapt to a host of anticipated and unan-
ticipated conditions and promote policy resilience to avoid
traps. For example, adaptive policies can anticipate future
conditions using integrated and forward-looking analysis,
including scenario planning, multi-stakeholder deliberation
to identify potential drawbacks and unintended impacts;
and by monitoring key-performance indicators to activate
automatic policy adjustments. In addition, adaptive policies
can function effectively when faced with unanticipated
conditions through regular and systematic policy review
and improvement, enabling self-organizing and social-
networking in communities, decentralizing decision-mak-
ing to the lowest accountable unit of governance, and
promoting variation in policy responses.

The adaptive policy-making process can be passive, i.e.,
operating on available ‘best’ scientific information till new
knowledge comes up, or active, i.e., consciously experi-
menting with policy alternatives to identify better strategies

as new conditions emerge (Walter 1992). Flexible institu-
tional design and diversity of institutional arrangements
can also help promote variation and prevent lock-in traps
by facilitating experimentation and diversity of ideas
(Schoon et al. 2011).

For long-term policies, both ex-ante and ex-post evalu-
ation are necessary to capture the elements of uncertainty,
risk, irreversibility, path-dependency, and any plausible
lock-in effects (Ramjerdi and Fearnley 2013). Policy-
makers thus have a critical role in amending any errors and
evaluation. Under conditions when the policy problem is a
politically sensitive subject, and there is uncertainty about
the nature of the policy problem and the potential effects of
certain policy decisions, policy-makers tend to “prefer
innovation along the way, after little if any initial planning
and analysis”. This implies that in such cases, policy
amendments or changes occur in the implementation stage
(Deyle 1994).

Linder and Peters (1988) questioned whether the source
of policy failure is faulty ideas or faulty implementation.
The predominant notion has been that policy failure arises
from “good ideas poorly administered” (Ingraham 1987,
Linder and Peters 1988). Linder and Peters argue that the
policy design perspective bundles ideas and the imple-
mentation aspects together and suggest that if the design
itself is faulty “neither the specific programmatic idea nor
its implementation will make any difference”. Ingraham
(1987) argues that in case ,errors in policy design are dis-
covered during policy implementation stage, it is the
political actors who are essentially entrusted with policy
‘correction’. In this regard, the political actors operate as
“continuous policy-fixers”. This notion resonates with the
concept of adaptive policies, wherein the functions of
policy-makers are assumed to oscillate between that of a
policy ‘architect’, ‘facilitator’, and ‘learner’ in the policy
process to appropriately ‘adjust’ the policies in response to
changing conditions over time (Swanson and Bhadwal
2009).

Swanson and Bhadwal also highlight that though some
of the adaptive policy-making tools can be easily incor-
porated in the policy design stage itself; in practice, these
are usually evident at the implementation stage. This can
be attributed to the fact that the ‘appropriation’ of policy
tools and instruments to best address the changing condi-
tions is often initiated and/or applied at the implementation
stage, as and when the new circumstances appear.

Overcoming traps once in them through ‘smart
patching’ and ‘packaging’

The task of policy formulation under uncertainty is

becoming increasingly difficult, given the interdependence
and complexity of systems and availability of diverse
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policy alternatives. A key challenge for designing policies
for the long term, such as for climate adaptation is to
operate in a space, where there are pre-existing policy
mixes, in which new tools and objectives have been piled
on top of older ones, creating a mixture of inconsistent and
incoherent policy elements (Carter 2012). Some of these
policy mixes may be suboptimal owing to inconsistencies
between new and old policy goals and the means to achieve
these (Howlett et al. 2009).

When transformations are required, policy mixes may
have to undergo complete reformulation or ‘redesign’
(Howlett and Rayner 2013). The idea of ‘policy-packaging’
is key here. Policy-packaging involves the implementation
of a combination of measures instead of individual mea-
sures with the objective of increasing efficiency and
effectiveness by enhancing synergies and reducing incon-
sistencies among the measures (Taeihagh et al. 2014;
Howlett 2011; Howlett and Rayner 2013).

Developing custom made policy designs via policy-
packaging, which deliberately seeks to exploit synergistic
relationships between multiple policy instruments, was
definitely the explicit or implied preference in most earlier
efforts to promote enhanced policy integration and coher-
ence” in designs across different policy domains (Meijers
and Stead 2004; Briassoulis 2005; Meijers 2004). How-
ever, recognizing that policy mixes can also be intention-
ally designed through ‘patching’ or repairing
inconsistencies in the previous policy mixes (Howlett and
Mukherjee 2014) to overcome lock-in—much in the same
way as software designers issue patches for their operating
systems and programmes to correct flaws or allow them to
adapt to changing circumstances—is a critical insight into
design processes with which contemporary design studies
are beginning to grapple with.

Distinguishing between policy-packaging and policy-
patching as two methods of attaining the same goal—the
heightened coherence, consistency, and congruence of
complementary policy elements coupled with a better fit
between tools and their context—is a needed step towards
the design of more resilient and flexible climate change
policies.

2 Typically, policy goals are considered to be coherent if they
logically relate to the same overall policy aims and objectives and can
be achieved simultaneously without any significant trade-offs. Policy
goals are considered to be incoherent if they contradict the previous
goal, thus making the simultaneous achievement of all policy
objectives difficult if not impossible. Policy tools are considered to
be consistent when they complement each other and work in
combination towards meeting a policy goal. Policy tools are
considered to be inconsistent when they work at cross-purposes.
Congruence determines the match between goals and means (Kern
and Howlett 2009).
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Conclusion

Even when a policy may be effective in the short term,
changes in problem or policy contexts may render it inef-
fective over time. The likelihood of being faced with trap-
like situations is a worrisome aspect of long-term policy-
making.

The design of long-term adaptation policies needs to
consider the ability of social-ecological systems to effec-
tively prepare for multiple plausible futures and their
flexibility, adaptiveness, and capacities to do so. Policy
traps can arise due to inability to deal with unexpected
change or unknown unknowns which may lead to the
crossing of critical thresholds in social-ecological systems.
Some of these changes may be non-linear in nature often
making it difficult or impossible for policy-makers to
respond from historical experience. Traps can also arise
due to policy legacies and persistence due to path-depen-
dencies. The general situation set out above is summarized
in Table 2.

The bulk of the literature on the subject has urged the
creation of ‘robust’ policies which are able to self-adjust to
changes in the environment. Such policies can be con-
trasted with ‘resilient’ ones which are more reflexive and
able to adjust not only to linear, but to non-linear shifts in
their contexts. A major development in resilient studies has
been this movement from understanding the world as a
steady state to a dynamic one, where new and multiple
equilibria are possible, some possibly being preferable
under the new conditions. Designing and implementing
‘robust’ policies, it is argued, may exacerbate lock-in
issues surrounding policy legacies, as these are designed to
be “fail-safe” within a range of uncertainty and thus not
promoting ongoing adaptation and learning which is a
feature of resilient policies. While there have been several
attempts to measure, quantify, and evaluate resilience,
Rogers (2013) argues that standardization of ‘best-prac-
tices’ in resilience studies should be undertaken with cau-
tion, as this could create ‘rigidity traps’ by reducing
context-specific flexibility of resilient policies.

Traps can also occur as a result of governance failure,
inflexible systems, low capacities for change, and high
resistance to change, all of which are affected by political
factors as much as technical. Planned adaptation in a world
facing increasing impacts of climate change will also
require a mix of policy responses that consider a range of
options from incremental to ‘adaptive’ and potentially
transformative strategies. When the degree of climate
change and/or vulnerability of certain regions, communi-
ties, or resource systems becomes high, transformative
adaptation or a large change in adaptation response may be
required (Kates et al. 2012).
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Table 2 Dealing with traps in adaptation policy-making under uncertainty

How to deal Ways Benefits Unaddressed Issues/scope for future research

with traps

Avoiding traps  Foresight  Envision the range of likely future conditions Issue of Political acceptability of future uncertainty, Issue of
in the first tools and design policies and deliberate likely differing risk-taking attitudes
place policy responses

Designing Adaptive  Build flexibility in policy design for a host of =~ How are adaptive policies evaluated? How to develop a
against traps policy anticipated and unanticipated conditions suitable mix of adaptive policy tools? Issues of stakeholder

tools agreement on adaptive policy designs

Overcoming Patching  Error correction Challenges in filling gaps in existing policies compared to
tflaps Once I pyckaging Creating synergistic combinations of policy crafting new ones
them

means and ends

How to create a stable policy design?

How to monitor effectiveness of the new policy designs?

Uncertainty makes it difficult to identify effective
adaptation policies and more so, the correct ‘policy mix’.
Thus, while improving the knowledge/information base is
critical to reduce uncertainties and ‘avoid traps’ in the first
place using tools, such as strategic foresight, the role of
policy-makers in engaging different stakeholders and
introducing policy flexibility is essential to ‘design against
traps’. Policy mixes can be ‘intentionally’ designed to be
consistent by appropriately ‘patching’ and packaging these
mixes to correct the inconsistencies to ‘overcome traps
once in them’. In addition, the possibility of complete
policy redesign or overhaul should be considered, in case,
large-scale systemic transformations are required.

References

Allison HE, Hobbs RJ (2004) Resilience, adaptive capacity, and the
“Lock-in Trap” of the Western Australian agricultural region.
Ecol Soc 9(1):3. http://www.ecologyandsociety.org/vol9/iss1/
art3. Accessed 16 Dec 2014

Anderies JM, Folke C, Ostrom E, Walker B (2012) Aligning key
concepts for global change policy: robustness, resilience, and
sustainability. Center for the Study of Institutional Diversity,
CSID Working Paper Series. #CSID-2012-002

Barnett J, O’Neill S (2010) Maladaptation. Glob Environ Change
20(2):211-213

Bengston DN, Kubik GH, Bishop PC (2012) Strengthening environ-
mental foresight: potential contributions of futures research. Ecol
Soc 17(2):10

Boonstra WJ, de Boer FW (2014) The historical dynamics of social-
ecological traps. AMBIO 43:260-274

Bredenhoff-Bijlsma R (2010) Policy development under uncertainty.
A framework inspired by cases of water management. Gilde-
print, Enshede

Briassoulis H (2005) Analysis of policy integration: conceptual and
methodological considerations. In: Briassoulis H (ed) Policy
integration for complex environmental problems: the example of
mediterranean desertification. Ashgate, Aldershot

Bunce M, Brown K, Rosendo S (2010) Policy misfits, climate change
and cross-scale vulnerability in coastal Africa: how development
projects undermine resilience. Environ Sci Policy 13(6):485-497

Carpenter SR, Brock WA (2008) Adaptive capacity and traps. Ecol
Soc  13(2):40. http://www.ecologyandsociety.org/vol13/iss2/
art40/. Accessed 25 Dec 2014

Carter P (2012) Policy as palimpsest. Policy Politics. 40(3):423-443

Christiansen L, Olhoff A, Trerup S (eds) (2011) Technologies for
adaptation: perspectives and practical experiences. UNEP Risg
Centre, Roskilde

Da Costa O, Warnke P, Cagnin C, Scapolo F (2008) The impact of
foresight on policy-making: insights from the FORLEARN mutual
learning process. Technol Anal Strateg Manag 20(3):369-387

Davoudi S, Shaw K, Haider LJ, Quinlan AE, Peterson GD, Wilkinson
C, Fiinfgeld H, McEvoy D, Porter L, Davoudi S (2012)
Resilience: a bridging concept or a dead end? “Reframing”
resilience: challenges for planning theory and practice interact-
ing traps: resilience assessment of a pasture management system
in northern Afghanistan urban resilience: what does it mean in
planning practice? Resilience as a useful concept for climate
change adaptation? The politics of resilience for planning: a
cautionary note. Plan Theory Pract 13(2):299-333

Deyle R (1994) Conflict, uncertainty and the role of planning and
analysis in public policy innovation. Policy Stud J
22(3):457-473

Giordano T (2012) Adaptive planning for climate resilient long-lived
infrastructures. Utilities Policy 23:80-89

Habegger B (2010) Strategic foresight in public policy: reviewing the
experiences of the UK, Singapore, and the Netherlands. Futures
42:49-58

Hall JW, Brown A, Nicholls RJ, Pidgeon N, Watson R (2012)
Proportionate adaptation. Nat Clim Chang 2(12):833-834

Heazle M, Tangney P, Burton P, Howes M, Grant-Smith D, Reis K,
Bosomworth K (2013) Mainstreaming climate change adapta-
tion: an incremental approach to disaster risk management in
Australia. Environ Sci Policy 33:162

Howden SM, Crimp S, Nelson RN (2010) Australian agriculture in a
climate of change. In: Jubb I, Holper P, Cai W (eds) Managing
climate change: papers from GREENHOUSE 2009 conference.
CSIRO Publishing, Melbourne, pp 101-112

Howlett Michael (2011) Designing public policies: principles and
instruments. Routledge, New York

Howlett M, Mukherjee I (2014) Policy design and non-design:
towards a spectrum of policy formulation types. Politics Gov
2(2):57-71

Howlett M, Rayner J (2013) Patching vs packaging in policy
formulation: assessing policy portfolio design. Politics Gov
1(2):170-182

Howlett M, Ramesh M, Perl A (2009) Studying public policy: policy
cycles and policy subsystems. Oxford University Press, Tornoto

@ Springer


http://www.ecologyandsociety.org/vol9/iss1/art3
http://www.ecologyandsociety.org/vol9/iss1/art3
http://www.ecologyandsociety.org/vol13/iss2/art40/
http://www.ecologyandsociety.org/vol13/iss2/art40/

916

Sustain Sci (2016) 11:909-917

Huq S, Reid H (2004) Mainstreaming adaptation in development. IDS
Bull-Instit Dev Stud 35:15-19

Ingraham P (1987) Toward more systematic considerations of policy
design. Policy Stud J 15(4):611-628

IPCC (2007) Intergovernmental panel on climate change. Working
Group II report on impacts, vulnerability and adaptation

Kates RW, Travis WR, Wilbanks TJ (2012) Transformational
adaptation when incremental adaptations to climate change are
insufficient. Proc Natl Acad Sci 109(19):7156-7161

Kern F, Howlett M (2009) Implementing transition management as
policy reforms: a case study of the Dutch energy sector. Policy
Sci 42:391-408

Klein RJT (2003) Adaptation to climate variability and change: what
is optimal and appropriate? In: Giupponi C, Schechter M (eds)
Climate Change and the Mediterranean: Socio-Economics of
Impacts, Vulnerability and Adaptation. Edward Elgar, Chel-
tenham, UK

Knaggard A (2013) What do policy-makers do with scientific
uncertainty? The incremental character of Swedish climate
change policy-making. Policy Stud 35:22-39

Kwadijk JCJ, Haasnoot M, Mulder JPM et al (2010) Using adaptation
tipping points to prepare for climate change and sea level rise: a
case study in the Netherlands. Wiley Interdiscrip Rev Clim
Change 1(5):725-740

Lindblom Charles E (1959) The science of muddling through. Public
Adm Rev 19(2):79-88

Lindenmayer DB, Likens GE, Krebs CJ, Hobbs RJ (2010) Improved
probability of detection of ecological “surprises”. Proc Natl
Acad Sci USA 107(51):21957-21962

Linder SH, Peters BG (1988) The analysis of design or the design of
analysis? Policy Stud Rev 7:738-750

Loorbach Derk, Rotmans Jan (2010) The practice of transition
management: examples and lessons from four distinct cases.
Futures 42:237-246

Maor Moshe (2012) 2012 “Policy Overreaction”. J Publ Policy
32(03):231-259. doi:10.1017/S0143814X1200013X

Maor M (2014) Risk and Policy Underreaction. Working Paper,
Department of Political Science, Jerusalem, Hebrew University.
www.moshemaor.net. Accessed 15 Jan 2015

Marx S, Weber E, Orlove B, Leiserowitz A, Krantz D, Roncoli C,
Phillips J (2007) Communication and mental processes: expe-
riential and analytic processing of uncertain climate information.
Glob Environ Change 17(1):47-58

Meijers E (2004) Policy integration: a literature review. In: Meijers E,
Stead D, Geerlings H (eds) Policy integration in practice: the
integration of land use planning, transport and environmental
policy-making in Denmark, England and Germany. Delft
University Press, Delft, The Netherlands, pp 9-24

Meijers E, Stead S (2004) Policy integration: what does it mean and
how can it be achieved? A multi-disciplinary review. Presented
at the Berlin conference on the human dimensions of global
environmental change: greening of policies—Interlinkages and
policy integration, Berlin, Germany, 3—4 December 2004

Morton TA, Rabinovich A, Marshall D, Bretschneider P (2010) The
future that may (or may not) come: how framing changes
response to uncertainty in climate change communication. Glob
Environ Change 21(1):103-109

Moser SC, Ekstrom JA (2010) A framework to diagnose barriers to
climate change adaptation. Proc Natl Acad Sci USA
107(51):22026-22031

O’Brien K, Pelling M, Patwardhan A, Hallegatte S, Maskrey A, Oki
T, Oswald-Spring U, Wilbanks T, Yanda PZ (2012) Toward a
sustainable and resilient future. In: Field CB, Barros V, Stocker
TF, Qin D, Dokken DJ, Ebi KL, Mastrandrea MD, Mach KJ,
Plattner G-K, Allen SK, Tignor M, Midgley PM (eds), Managing
the risks of extreme events and disasters to advance climate

@ Springer

change adaptation. A special report of Working Groups I and II
of the IPCC. Cambridge University Press, Cambridge, UK, and
New York, NY, pp. 437486

Park SE, Marshall NA, Jakku E, Dowd AM, Howden SM, Mendham
E, Fleming A (2012) Informing adaptation responses to climate
change through theories of transformation. Glob Environ Change
22:115-126

Pelling M (2011) Adaptation to climate change: from resilience to
transformation. Routledge publishers, United Kingdom

Pierson P (2000) Increasing returns, path dependence, and the study
of politics. Am Polit Sci Rev 94(2):251-267

Pierson P (2004) Politics in time: history, institutions, and social
analysis. Princeton University Press, Princeton

Piirainen Kalle A, Gonzalez Rafael A, Bragge Johanna (2012) A
systemic evaluation framework for futures research. Futures
44:464-474

Ramjerdi F, Fearnley N (2013) Risk and irreversibility of transport
interventions. Trans Res Part A Policy Pract 60:31-39

Rammel C, van den Bergh JCGM (2003) Evolutionary policies for
sustainable development: adaptive flexibility and risk minimis-
ing. Ecol Econ 47:121-133

Ranger N (2013) Topic guide. Adaptation: decision making under
uncertainty. Evidence on Demand, UK, p. 86

Rickards L, Howden SM (2012) Transformational adaptation:
agriculture and climate change. Crop Pasture Sci
2012(63):240-250

Rip A, Kemp R (1998) Technological Change. In: Rayner Steve,
Malone Liz (eds) Human choice and climate change, Vol 2
resources and technology. Batelle Press, Washington D.C.,
pp 327-399

Rogers P (2013) The rigidity trap in global resilience: neoliberalisa-
tion through principles, Standards, and Benchmarks. Globaliza-
tions 10(3):383-395

Schneider SH, Kuntz-Duriseti K (2002) Uncertainty and climate
change policy, Chapter 2. In: Schneider SH, Rosencranz A, Niles
J-O (eds) Climate change policy: a survey. Island Press,
Washington D.C., pp 53-88

Schoon M, Fabricius C, Anderies JM, Nelson M (2011). Synthesis:
vulnerability, traps, and transformations—long-term perspec-
tives from archaeology. Ecol Soc 16(2):24. http://www.ecolo
gyandsociety.org/vol16/iss2/art24/. Accessed 15 Jan 2015

Smith MS, Horrocks L, Harvey A, Hamilton C (2010) Rethinking
adaptation for a 4 C world. Philos Trans Royal Soc London A:
Math Phys Eng Sci 369(1934):196-216

Swanson D, Bhadwal S (eds) (2009) Creating adaptive policies: a
guide for policymaking in an uncertain world. Sage, IDRC, New
Delhi, Ottawa

Taeihagh A, Bafares-Alcantara R, Givoni M (2014) A virtual
environment for the formulation of policy packages. Transp
Res A Policy Pract 60:53-68

Unruh GC (2000) Understanding carbon lock-in. Energy Policy
28:817-830

van Buuren A, Driessen PPJ, van Rijswick M, Rietveld P, Salet W,
Spit T, Teisman G (2013) Towards adaptive spatial planning for
climate change: balancing between robustness and flexibility.
J Eur Environ Plan Law 10(1):29-53

Veenman SA (2013) Futures studies and uncertainty in public policy:
a case study on the ageing population in the Netherlands. Futures
53:42-52

Vermeulen SJ, Challinor AJ, Thornton PK, Campbell BM, Eriyagama
N, Vervoort J, Kinyangi J, Jarvis A, Liaderach P, Ramirez-
Villegas J, Nicklin K, Hawkins E, Smith DR (2013) Addressing
uncertainty in adaptation planning for agriculture. Proc Natl
Acad Sci 110:8357-8362

Walker WE, Rahman SA, Cave J (2001) Adaptive policies, policy
analysis, and policy making. Eur J Oper Res 128:282-289


http://dx.doi.org/10.1017/S0143814X1200013X
http://www.moshemaor.net
http://www.ecologyandsociety.org/vol16/iss2/art24/
http://www.ecologyandsociety.org/vol16/iss2/art24/

Sustain Sci (2016) 11:909-917

917

Walter CJ (1992) Perspectives on adaptive policy design in fisheries
management. In: Jain K, Botsford LW (eds) Applied population
biology. Kluwer Academic Publishers, The Netherlands,
pp 249-262

Wardekker JA, de Jong A, Knoop JM et al (2010) Operationalising a
resilience approach to adapting an urban delta to uncertain
climate changes. J Technol Forecast Soc Change 77(6):987-998

Whitford AB (2014) Information and uncertainty in policy imple-
mentation: evidence from the implementation of EPA waivers.
J Public Adm Res Theory 24:267-288

Willows RI, Connell RK (eds) (2003) Climate adaptation: risk,
uncertainty and decision-making. UKCIP Technical Report.
UKCIP, Oxford

@ Springer



	From robustness to resilience: avoiding policy traps in the long term
	Abstract
	Climate change adaptation and uncertainty
	Policy traps under climate uncertainty
	Dealing with rigidity and lock-in traps: designing resilient and robust policies
	How to design resilient policies to avoid policy traps: three strategies
	Avoiding traps in the first place through strategic foresight
	Designing against traps through adaptive policy-making
	Overcoming traps once in them through ‘smart patching’ and ‘packaging’

	Conclusion
	References




