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ABSTRACT. Developing an approach to governing adaptation to climate change is severely hampered by the dictatorship of
the present when the needs of future generations are inadequately represented in current policy making. We posit this problem
as a function of the attributes of adaptation policy making, including deep uncertainty and nonstationarity, where past observations
are not reliable predictors of future outcomes. Our research links organizational decision-making attributes with adaptation
decision making and identifies cases in which adaptation actions cause spillovers, free riding, and distributional impacts. We
develop a governing framework for adaptation that we believe will enable policy, planning, and major long-term development
decisions to be made appropriately at all levels of government in the face of the deep uncertainty and nonstationarity caused by
climate change. Our framework requires that approval of projects with an expected life span of 30 years or more in the built
environment include minimum building standards that integrate forecasted climate change impacts from the Intergovernmental
Panel on Climate Change (IPCC) intermediate scenario. The intermediate IPCC scenario must be downscaled to include local
or regional temperature, water availability, sea level rise, susceptibility to forest fires, and human habitation impacts to minimize
climate-change risks to the built environment. The minimum standard is systematically updated every six years to facilitate
learning by formal and informal organizations. As a minimum standard, the governance framework allows jurisdictions to take
stronger actions to increase their climate resilience and thus maintain system flexibility.
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INTRODUCTION
A great deal of attention has been devoted to establishing a
governing framework for mitigating greenhouse gas (GHG)
emissions at the local, state, national, and international levels
over the past decade. The three components of the mitigation
framework include: (a) identification of the reasonably likely
range of global warming associated with various levels of
GHG emissions, based on the best available climate science,
(b) recognition that addressing the problem requires
substantial collective action, and (c) specification of a science-
based policy goal for guiding this collective action. Where this
framework has been adopted by public policy makers at the
international, national, or subnational level of government, the
commonly accepted goal is to reduce GHG emissions to a level
that would keep global temperature from rising more than 2°
C by mid century and thus avoid the most catastrophic
disruptions to human and natural systems. To date, the member
states of the European Union, the two dozen states in the United
States that have developed climate action plans, and the
hundreds of city mayors around the world who have signed
the Intergovernmental Council for Local Environmental
Initiatives (http://www.icleiusa.org/climate_and_energy/
Climate_Adaptation_Guidance/climate-resilient-communities-
program) climate change pledge have accepted the 2°C
objective as a guiding principle for action. 

In this paper, we posit that climate change adaptation needs a
governing framework analogous to the consensus framework

that has evolved for mitigation. We define a governing
framework as a decision support structure that guides public
and private actions by providing (1) causal logic for policy
actions, (2) policy goals, including minimum standards or
policy targets, and (3) policy evaluation criteria. Like the
consensus mitigation framework, our adaptation framework
rests on climate science, identifies where collective action is
needed, and prescribes an overarching policy goal. This
framework should go well beyond providing information
about vulnerabilities and their likely effects and mandating
that public agencies anticipate climate change impacts in their
strategic plans. This framework should provide a clear,
overarching objective and path forward for guiding place-
based adaptation measures at the national and subnational
levels that are scientifically based, consistent, politically
acceptable, and economically viable. 

The theoretical work on adaptation governance guiding our
research has expanded greatly in recent years. Biermann et al.
(2010) elaborate on the analytical problems and research
questions that need to be addressed. Pahl-Wostl (2009)
addresses issues around definitions and theories of governance
structures. The first element of our paper theorizes about how
the attributes of adaptation decision making affect political
and analytical decision processes. By doing so, we integrate
decision sciences (Mun 2006, Dasgupta 2008) with existing
theoretical work on climate policy and biases in decision
making (Gowdy 2008, Lempert and Collins 2007). Our

1University of Southern California, 2Pomona College, 3Claremont Graduate University

http://dx.doi.org/10.5751/ES-05976-180456
http://dx.doi.org/10.5751/ES-05976-180456
http://www.ecologyandsociety.org/viewissue.php?sf=87
mailto:mazmania@price.usc.edu
mailto:mazmania@price.usc.edu
mailto:john.jurewitz@gmail.com
mailto:john.jurewitz@gmail.com
mailto:hal.nelson@cgu.edu
mailto:hal.nelson@cgu.edu
http://www.icleiusa.org/climate_and_energy/Climate_Adaptation_Guidance/climate-resilient-communities-program
http://www.icleiusa.org/climate_and_energy/Climate_Adaptation_Guidance/climate-resilient-communities-program
http://www.icleiusa.org/climate_and_energy/Climate_Adaptation_Guidance/climate-resilient-communities-program


Ecology and Society 18(4): 56
http://www.ecologyandsociety.org/vol18/iss4/art56/

research adds a political dimension to the work of Smith et al.
(2011) that links organizational decision making with
adaptation decision making.  

Our second contribution is to extend existing theoretical work
on the governance of adaptation by identifying cases where
adaptation actions cause spillovers, free riding, and
distributional impacts. We build on Mazmanian et al. (2013),
as well as on Tompkins and Eakin (2012), who make
substantive contributions to the adaptation governance
literature by delineating the nature of publicly provided versus
privately provided goods for adaptation.  

Finally, we help to operationalize adaptation governance by
developing a minimum performance standard proposal for the
built environment that adapts to the best available climate
science. The minimum standard is systematically updated to
facilitate learning by formal and informal organizations (Pahl-
Wostl 2009). As a minimum standard with updating, it also
allows jurisdictions to take stronger actions to increase their
climate resilience (Smith et al. 2011) and thus maintains
system flexibility (Nelson et al. 2007). Our governing
framework also requires global climate change models to be
downscaled to evaluate regional impacts, thereby addressing
the issue of scale appropriateness of adaptation actions
discussed in Adger et al. (2005).

METHODS: DECISION MAKING UNDER
NONSTATIONARITY AND DEEP UNCERTAINTY
In exploring why a governing framework for adaptation has
yet to be adopted, we first identify two attributes of adaptation
decision making that need to be considered in its design. These
attributes include the death of stationarity in the
biogeophysical sphere, and the deep uncertainty associated
with climate change. The net effect of these two attributes is
the subsequent reluctance by existing populations and their
political leaders to address the needs of future generations.
Deep uncertainty and nonstationarity increase the existing
status-quo bias of political institutions by making adaptation
benefit-cost analyses more problematic and by making delays
in taking action, to obtain more and better information more
acceptable.

The death of stationarity
In evaluating the cost/benefit ratio of projects in the built
environment, it is conventional to project the investment life
of the project for 30 to 100 years. In doing so, it has usually
been assumed implicitly that the frequency distribution of past
variations in the biogeophysical setting is a reasonably
accurate guide to the range of likely future variations: e.g.,
historic records of the variations in future river flows, coastal
tidal and storm event patterns, the location and frequency of
major earthquakes, and the availability of arable land for
agriculture. In the past, this operational assumption of
stationarity has been sufficiently reliable to enable these

investment and business decisions to be made with a
reasonable degree of confidence in their physical durability
and return on investment. To the extent that future land and
biophysical configurations are going to be dramatically
different because of the accelerating rate of climate change,
relying on the stationarity of past patterns as a simplifying
assumption in evaluating development proposals is extremely
hazardous and ill-advised.  

The fact of the death of stationarity is gradually becoming
accepted in practice in some fields and has been evident in
academia for a decade. At least with respect to water
management, the long-standing and professionally codified
assumption of stationarity is effectively dead. Milly et al.
(2008:573) note, “In view of the magnitude and ubiquity of
the hydroclimatic change apparently now under way ... we
assert that stationarity is dead and should no longer serve as a
central, default assumption in water-resource risk assessment
and planning. Finding a suitable successor is crucial for human
adaptation to changing climate.”  

Although the issue continues to be debated within professional
circles (Huitema et al. 2009, Galloway 2011), nonstationarity
is being incorporated into practice in the United States (Levin
2010, California Department of Transportation 2011,
California Department of Water Resources 2011, U.S. Army
Corps of Engineers 2011, U.S. Interagency Adaptation Task
Force 2011). The death of stationarity has important
implications that go well beyond the evaluation of
development projects. Indeed, it calls into question the
fundamental legal designation of real property. For example,
as sea levels rise, even the constitutionally established dividing
line between private and public property will shift and will
create strong incentives to defend the status quo from this
climate-driven “condemnation” process; for instance, in
California this dividing line is the mean high tideline mark,
and in Hawaii it is the line of coastal vegetation.  

The death of stationarity brings with it enormous challenges.
These include: (1) for climate scientists, projecting the pace
of climate change and modeling the effects on natural
resources and land masses at both the global and local level;
(2) for engineers and architects, designing appropriate
structures for the built environment; and (3) for decision
makers, making responsible decisions about long-range
projects and human activities. Hence, the death of stationarity
will also have to be incorporated in developing a governing
framework for adaptation.

Deep uncertainty
Relevant to governing adaptation, Robert Lempert and
colleagues suggest that the projected effects of a host of social
and biophysical processes are of a scale today unlike those
previously experienced by any major society; they are the
“wicked” problems of the 21st century. Moreover, the risks
accompanying the projected effects are sufficiently large and
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uncertain that conventional approaches for calculating them
and for governing place-based decision making are
inadequate. For climate change, models based on past patterns
and events are inadequate for characterizing the effects of
global warming and the complex biophysical dynamics that
will result (Lempert et al. 2003, 2009, and Lempert and McKay
2011). This places us in an analytical environment of deep
uncertainty, which Lempert defines as “a condition where the
parties to a decision do not know or do not agree upon the
system model relating potential actions to outcomes, the prior
probabilities for the value of key uncertain input parameters
to the system model(s), and/or the value function that should
be used to rank alternative outcomes” (Lempert et al.
2009:115). 

In this context of deep uncertainty, it is important for decision
makers to avoid processes that in the past might have led to
optimal or near-optimal outcomes, but which, if applied to
cases of deep uncertainty, may lead to truly undesirable or
even worst-case ones (Lempert and McKay 2011:2). Lempert
does not provide a prescription for responding to the challenge,
although he and Collins contend that whatever the decision-
making process, it needs to be “robust;” it must “perform well
over a wide range of plausible futures” (Lempert and Collins
2007:1016). In an environment of deep uncertainty, robust
solutions may best be designed by approaching the objective
as one of satisficing (satisfying plus sufficing) rather than
optimizing.  

In exploring how best to cope in this world of deep uncertainty,
a host of less technically verifiable yet insightful methods are
being developed. These range from simulations to narratives
and Delphi and Foresight exercises (in which individuals and
groups participate in imagining plausible scenarios about
future states, based on alternative projections of climate
change), to “no-regrets” strategies and the dynamic adaptive
scenario approach being utilized today in water basin planning
(Groves and Lempert 2007, Hallegatte 2009, and Haasnoot et
al. 2013). All these approaches are intended to help policy
makers better gauge what courses of action are preferable, in
the light of the deep uncertainties they face (van Vuuren et al.
2011).

Reluctance to act on behalf of the future
The net effect of the nonstationarity and deep uncertainty is
to enhance the tendencies of decision makers to procrastinate
on implementing adaptation measures because of their lack of
agreement, and to steeply discount the future costs of failing
to adapt to climate change. These tendencies result in “the
dictatorship of the present,” in which future generations’ needs
are systematically ignored in current policies. This outcome
is compounded by the very strong tendency of most
environmental political theorists to focus on intragenerational
equity and justice considerations to the exclusion of
intergenerational considerations (Eckersley 1992). This has

led to a serious deficiency in how to conceptualize governing
adaptation (Adger et al. 2006). In view of the fact that current
GHG emissions commit the world to higher levels of
atmospheric GHG concentrations for an extended period of
time, considerations of intergenerational equity are critical in
making decisions about adaptation involving long-term
development projects. Anticipating the impacts in the present
and adjusting development to meet them will avoid imposing
unnecessary pain and sacrifices on future generations (Stern
2006).  

Human inconsistencies related to valuing the future are well
known in welfare economics literature. These biases span a
variety of decision subjects, including liquid assets (Laibson
1997), health expenditures (Chapman and Elstein 1995), and
compound growth (Levy and Tasoff 2012). Regarding climate
change, human temporal myopia can pose “deep difficulties
... for public policy” (Nordhaus 1999:145). We posit two
mechanisms by which deep uncertainty and the death of
stationarity impact the dictatorship of the present.  

First, these two attributes enhance the natural tendency of
political decision makers to avoid taking action on a potential
problem of uncertain magnitude and timing, especially when
some are skeptical that climate change will even happen. This
tendency is especially pronounced when decision makers
believe that there will be time to respond after they gain more
information. This is akin to a real-options analysis, where, in
situations of high uncertainty and long time horizons, there is
significant embedded value in deferring investment until new
information comes in (Mun 2006). However, the ability to
defer investment assumes that there is adequate flexibility in
meeting the policy or infrastructure project goals and that there
will be adequate opportunity to make the investment later if
it proves to be advisable. Rising sea levels and more extreme
weather events will reduce the flexibility of jurisdictions to
make adaptation investments over time. 

The second mechanism by which deep uncertainty and
nonstationarity increase the dictatorship of the present is by
making the determination of benefits from adaptation
measures more problematic. Consider the work of de Bruin et
al. (2009), a recent adaptation inventory for the Netherlands,
one of the most advanced countries with the greatest
vulnerability to climate change. Table 4 (de Bruin et al.
2009:36) shows costs that are quantified, but benefits that are
not. The cost side is potentially straightforward; adaptation
measures for the built environment require upfront investment
(at ~time t0) with a known cost of capital. Valuing the benefits
of avoided damages in years t1-tn is much more problematic
and requires the choice of the term structure (step function) of
the discount rate, as well as an estimate of damages from
climate change. The result of deep uncertainty and
nonstationarity is that adaptation benefits are not typically
estimated because, de Bruin notes, “knowledge gaps exist,
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data are missing or their reliability is insufficient” (de Bruin
et al. 2009:37). 

Although scholars have called for methods other than expected
utility to assess adaptation policies and measures (reviewed
in Kuik et al. 2008), benefit-costs tests are still required for
many public sector investments and regulatory impact
assessments, and thus are our focus. We maintain that
confidence in adaptation policy decision making is decreased
by nonstationarity and deep uncertainty in two ways:  

1.  Nonstationarity and deep uncertainty raise questions
about the appropriate initial value of the discount rate and
its term structure. The debate about the choice of discount
rates in climate policy is well known and has been
covered adequately elsewhere (Stern 2006, Dasgupta
2008). Weitzman (2010) posits that the fear of low-
probability, high-impact events predicts long-term
discounting preferences. Conceptually, increased
uncertainty about system parameters, such as the
probability of an extreme climate event, that results from
deep uncertainty and nonstationarity can lead to
hesitation to reduce risk-adjusted discount rates to zero
or near-zero values. 

2.  The second decline in confidence in analytical methods
comes from the increase in uncertainty about the choice
of rates over time (Newell and Pizer 2003). Unless
analytical methods are designed to capture uncertainty,
the impacts on benefit valuation from the choice of an
initial discount rate are potentially overshadowed by the
effect of uncertainty. Consider two cases with a $1000
initial investment over a 200-year project life. Both have
the same initial discount rate: Case 1 is in a more certain
policy area with a consensus discount rate of 2%. Case
2 is in an adaptation policy area with equal probabilities
of 0% and 4%, a mean of 2%. The discounted benefits in
Case 1 are $1000 * exp-0.02 * 200 = ∼$18. In Case 2 they are
0.5 ($1000 * exp-0.00 * 200) + 0.5 ($1000 * exp-0.04 * 200) =
∼$500, or over 27 times higher. 

The uptake of weighting methodologies to reflect uncertainty,
such as are described here and in Ben-Haim (2006), are likely
to be hampered by conflict and lack of consensus over
probability weightings that result from deep uncertainty and
nonstationarity. Nor does more information necessarily
mitigate these sources of uncertainty and therefore result in
better agency decision making. Maynard (2006) posits that as
data is collected, agencies have difficulty deciphering it.
Jennings and Hall (2012) show that although American states’
natural resource agencies score high on the use of professional/
scientific information, they also are not innovative and rely
on political decision making, which can hamper the adoption
of appropriate adaptation decision-making methodologies.

RESULTS
We maintain that governing institutions are inherently
controlled by the present generation and cannot represent the
interests of future generations, except to the extent that the
present generation is both knowledgeable about the science
and ethically empathetic toward the future. Under the public
trust doctrine, governments have the responsibility for
managing and conserving natural resources and habitats for
posterity. However, precisely what this means in practice is
open to interpretation by the current generation. The challenge,
therefore, is to develop a governing framework for adaptation
that provides for the needs of the present while taking into
account those of future generations. Although we do not
completely resolve this problem, our proposal provides a
major step in this direction. 

Because the built environment has been traditionally governed
locally, especially where property rights are held privately, it
is understandable that higher-level policy makers are reluctant
to adopt a comprehensive governing framework for
adaptation. To date only a relatively few nonprofit
organizations and governing bodies have adopted one or more
informational, educational, planning and adaptation activities
(Berkhout 2006, California Resources Agency 2009, Levin
2010, Agrawala et al. 2011; Local Governments for
Sustainability [ICLEI], http://www.iclei.org). As climate
change progresses, however, the number of situations calling
for collective action will grow in number, as will the pressure
on policy makers to respond.  

An appropriate adaptation framework should be based on the
same logic as an appropriate mitigation framework.
Specifically, it must be scientifically based, as opposed to
being based on personal preferences, economic interests, or
culture. It must cover the gamut of collective action challenges,
like those we are presently considering, those posed to the
built environment precipitated by global warming. The policy
actions involved must be sufficiently clear and pragmatic to
enable decision making on the ground to go forward. As argued
by Lempert and Collins (2007) and Lempert et al. (2009), the
governing framework must be robust, i.e., reasonably effective
over a wide range of possible futures. In effect, a high-level,
widely applicable goal is needed to govern collective action
decisions affecting the built environment in myriad place-
specific, decentralized development decisions.

Collective action attributes of adaptation for the built
environment
There is growing appreciation of the fundamental differences
in the public policies needed to curtail GHG emissions versus
those needed to adapt to the effects of global warming (Adger
et al. 2005, IPCC 2011). The most widely recognized
difference is that mitigation requires collective action among
the preponderance of GHG-emitting nations (Young 2009),
but that a great many adaptation measures, by their very nature,
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often can be adequately addressed individually, selectively,
and can be based on the local capacity to respond, without the
need for elaborate coordination and cooperation (Adger 2003,
Zahran et al. 2008). This is because GHG emissions are a
public bad and GHG mitigation is, therefore, a public good,
subject to free riding and requiring the reduction of GHGs
across millions and millions of emitters, spread throughout the
nations of the world.  

Compared to mitigation, the rationale for supporting collective
public action in adaptation is not as categorical. Every place
and everyone will not be affected by the “public bads” effects
of climate change in the same way, nor will any particular
adaptation response be universally appropriate. Some
adaptation activities can be satisfactorily undertaken by
individuals or groups voluntarily acting on their own initiative.
However, to be sure, others will be best carried out
collectively, requiring coordinated action among some
broader group of people. Moreover, even in instances in which
individual responses are technically feasible and can be
expected, such as in building a seawall to protect one’s
beachfront property, the potential externalities and spillover
effects may require a more collective public policy approach. 

Our work builds on that of Tompkins and Eakin (2012), which
identifies many adaptation measures that may and should be
private. There are several general situations, however, under
which private and collective adaptation actions will require a
governing framework (Mazmanian et al. 2013). We identify
three such situations: 

1. Private or collective adaptation decisions involving
significant spillovers or free-riding: For instance,
individuals might be inclined to take adaptive steps that
make perfectly good private sense and would afford them
an increment of protection from the effects of climate
change, but would increase damages or adaptation costs
incurred by others. In general, two types of public policy
rules fall within this category. The first type includes rules
that constrain individuals from doing things that serve
their own interests but have adverse spillover effects on
others. The second category contains rules that require
individuals to undertake some action, or undertake it to
a greater degree than they would freely choose, because
of positive spillover effects on others. For instance, local
zoning and land-use regulations typically regulate
behavior with positive and negative spillovers. For an
example of positive externalities, consider the Flood
Prevention Action Plans in France, described by
Erdlenbruch et al. (2009), where rural landowners are
incentivized to modify their embankments or vegetation
to increase floodwater storage, to reduce downstream
urban flood risks. 

2. Adaptive steps involving significant scale economies or
coordination economies: Certain adaptation projects may

be of such large magnitude or geographic scale that it
strains credulity to think that they will be provided by the
private sector on an efficient and equitable basis. This
category of adaptive policies includes extensive seawalls
and large water projects. In some cases, e.g., water
projects, existing institutions are already active in these
policy areas and the challenge is to have these institutions
approach their adaptation planning on a coordinated and
mutually consistent basis. In other cases, e.g., seawalls,
there may be no existing public institutions, and the
challenge will be to create them and coordinate their
responsibilities with existing related institutions. 

3. Adaptive steps with significant distributional implications:
In some cases, undertaking necessary adaptation
measures may involve serious issues of income
distribution or social justice. In these cases, public sector
funding may be warranted, even for those categories of
actions that would otherwise be adequately addressed
through purely private decision making. Although many
of these cases will involve purely intranational politics
and decision making, other obvious and well-publicized
problems will necessitate international cooperation and
action. For instance, highly vulnerable low-lying
countries and islands, e.g., the Alliance of Small Island
States, may be severely impacted or even wiped off the
face of the map. At a minimum, the international
community should act cooperatively to adopt
international public policies to share the burden of
providing aid and relocation to these populations. 

Successful adaptation planning and enactment will encompass
many public and club goods that include significant positive
and negative externalities. This category of adaptive policies
includes extensive seawalls and large water projects. Seawalls
are an example of a club good whose benefits are received by
a select group of firms or individuals who can exclude others
from their use. Therefore, the scale and level of the adaptation
measures implemented must match the scale and level of
authority in decision-making processes.

Establishing the goal in governing adaptation for the
built environment
Given these collective-action considerations, we next posit
that a numerical goal for adaptation is required, akin to the 2°
C by 2050 goal for mitigation adopted by the
Intergovernmental Panel on Climate Change (IPCC 2007).
The IPCC target for mitigation has been widely accepted as
an aspirational goal by all the national and subnational
governing bodies that have enacted mitigation policies.
Climate change forecasts are presented as a set of scenarios,
ranging from a high level of global warming based on
“business as usual” to a very optimistic reduction of the
anthropogenic release of GHG emissions. Nonetheless, in the
face of these multiple scenarios, the 2°C target serves as a
common GHG mitigation goal around the world.  
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A comparably robust policy goal is needed to guide adaptation
policies. As with mitigation, there must be a widely recognized
scientific body responsible for projecting coming changes;
there must be national and subnational governments prepared
to acknowledge the level of threats they are facing; and there
must be robust and continuously revisited criteria for
development to proceed in the face of those threats. Our
framework requires that for any project with an expected life
span of 30 years or more, its approval must take into account
the best scientific estimates of global warming effects, such
as changes in local temperature, water availability, sea level
rise, susceptibility to forest fires, and human habitability in
general. The 30-year time horizon requires anticipating future
effects and adopting a realistic time frame for building and
investment decisions.

The role of climate change science
The impacts of climate change need to be estimated at the
subnational level, to have adequate adaptation planning (Hunt
and Watkiss 2011). To ascertain the best estimates of global
warming projections, we identify two linked sources. The first
is the work of the IPCC, used as a point of departure. For the
past quarter century, it has provided the best scientifically
determined range of potential futures, which can serve as the
foundation for adaptation planning. The IPCC reports are the
result of scientific consensus, recognized worldwide, and the
organization has demonstrated staying power. In governing
the built environment, two other factors are required. When it
comes to development decisions in the built environment, it
is beneficial to have a single set of scenario projections upon
which to base decisions, rather than leaving this matter to the
discretion of local developers and decision makers.  

For this purpose, we recommend adopting the IPCC’s
intermediate scenario as the base-case scenario for
downscaled impact modeling, along with somewhat higher
and lower scenarios to form the basis of sensitivity analyses
to test the robustness of policies. An appropriate intermediate
IPCC scenario could be defined as approximating the midpoint
between the business-as-usual energy and population growth
scenario, at one end, and successful energy technology
development at the other end of the IPCC range. For example,
the middle-range IPCC B2 and A1T scenarios in their 2007
report (IPCC 2007) are likely approximately appropriate
intermediate scenarios. Sensitivity analysis around the
intermediate scenario could serve to specify the operational
assumptions and adaptation design parameters used by
authorizing and permitting agencies in all situations where
collective adaptive action is needed. In light of deep
uncertainty and nonstationarity, decisions about the built
environment need to be reviewed and updated as new IPCC
intermediate forecasts become available. This approach
conforms to adaptive management practices as learning
principles that are emerging in water resource management
(Huntjens et al. 2012).  

Second, the framework element begins to address the scale
issues that plague adaptation responses (Adger et al. 2005).
The IPCC intermediate forecast will need to be downscaled
to the governing jurisdictions and specific sites where projects
are proposed. For example, if the intermediate scenario
forecasts a sea-level rise of 1 m by 2050 along the coastline
of the Netherlands because of coastal land subsidence and
higher sea levels, any major public or private development
with a life span of 30 years or more proposed along the coast
would need to demonstrate that it could withstand a 2 m sea
rise at a minimum, or would need to accept the responsibility
and liability for failing to do so. If the intermediate scenario
forecasts a sea rise of 0.5 m along the west coast of the United
States, projects would need to demonstrate the same things as
the Netherlands project, but at the lesser level.  

The legal issues surrounding government liability for climate
change adaptation are beyond the scope of this paper, but are
covered elsewhere (Farber 2007, Faure and Peeters 2011).
State and local governments that adopt and implement the
minimum standard would not necessarily be immune to civil
negligence suits for sea level rise or storm surges, but the
standard would demonstrate that jurisdictions exercise
reasonable care in protecting property and human safety. In
some countries, legislatures have adopted statutes that limit
local governments’ liability for negligence (England 2007).

DISCUSSION
There are several legal implications that accompany the
governance standard. The framework assumes that the
intermediate level of IPCC scenarios represents the best
assessment, scientifically speaking, available at the time of a
decision. Importantly, once this minimum standard is set,
approving agencies would not be able to deny a proposed
development based on the failure to meet a projection of more
extreme effects, such as a 2-meter sea-level rise along the west
coast of the United States. In terms of legal and financial
liability, those approving an action and those responsible for
building adaptively within the parameters of the intermediate
scenario would not be held liable if, during the 30-year life of
the project, the effects of climate change turned out to be more
or less severe. Conversely, the approving entity and project
developers would be liable for damages from climate change
effects during the 30-year period, if they were to approve and
develop to a lesser standard of threat protection than indicated
necessary by the IPCC intermediate scenario. In essence, the
intermediate IPCC scenario would be the lines painted in the
road; they do not themselves prevent accidents, but they help
sort out the respective liabilities after the fact and thereby
establish appropriate incentives for exercising due care. 

From today’s perspective, it seems doubtful that a uniform
governing framework for adaptation will be formally adopted
worldwide. A well-known fact about policy making is that
agreement on the nature and severity of a collective problem,
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even when combined with the most persuasive arguments,
does not assure an effective policy response. For example,
climate change has not been a high priority policy area for
many state agencies in the United States (Brody et al. 2010).
What will it take for this to change? Despite the strong
consensus among climate scientists and the growing
acceptance among policy makers of the reality of climate
change, adoption of a governing framework for adaptation will
depend a good deal on political will: the timing and political
entrepreneurship that aligns the problem, the policy proposal,
and the political opportunities of the issue (Kingdon 2010).
Although there may be some debate about the degree of shared
consensus regarding the need for coordinated adaptation
policy, there seems to be little question that the political will
to act is absent, at least at the moment.  

The field of policy analysis also suggests that political leaders
may gradually come to see the necessity of acting as climate
change impacts become more and more evident, and as
individuals start taking actions into their own hands, with
adverse collective consequences. More likely, however,
theoretical arguments presented here, including nonstationarity,
deep uncertainty, and the accompanying dictatorship of the
present imply that it will take multiple major shocks to the
system before the time becomes ripe for a strong governing
framework to be adopted at the national and subnational levels.
These shocks include a sequence of extreme weather events
or rapid changes in temperature that result in fundamental
changes in weather patterns, droughts, forest fires, heat waves,
and coastline destruction. The ability of a single extreme
weather event to change (re)development patterns is proving
doubtful (Anderson 2013). If the pace of mitigation does not
accelerate rapidly and the more extreme projections of global
warming begin to unfold (Peters et al. 2013), the need for
adoption of a framework for adaptation may come sooner than
currently imagined. Fortunately, the need to do so is nowhere
near as important as with the worldwide cooperative adoption
of mitigation policies. The challenges in adaptation and the
need for collective action in the built environment are evolving
more gradually and, in most part, in a more locally focused
manner. Although the proposed adaptation framework can be
a model for worldwide adoption, its adoption by nations and
subnational governing bodies can be piecemeal, depending on
the nature of the projected global warming impacts. 

Although the scientific community has confidence in the
IPCC’s projections, it is doubtful that any major nation today
will be inclined to legally bind itself to automatically take
specific action exclusively based on the IPCC’s analysis and
recommendations. Among other things, the inputs and
methodologies used to develop the IPCC scenarios are well
beyond the control of the government of any nation. However,
it is imaginable that national and subnational leaders will call
for their own climate change assessments and will require their
own monitoring entities to update and revise their adaptation

guidelines, independently of, but scientifically in keeping
with, IPCC modeling. To be useful in guiding the built
environment, climate change scenarios will need to be
downscaled to the regional, community, and even site-specific
level (Sleeter et al. 2012), as exemplified by the 2-kilometer
resolution climate change model being developed for the Los
Angeles region by Hall et al. (2012). 

The need for a governing framework, including a minimum
standard for the development of the built environment, may
seem self-evident to many, although it may strike others as
just another example of encroaching government. The latter
concern needs to be acknowledged. At the core of the issue is
whether the benefits of a coordinated public response exceed
the benefits of decentralized and diversified individual
responses. In some situations, a laissez-faire approach to
adaptation, in which stakeholders simply protect themselves,
may be appropriate if (1) there are no interdependencies among
the adaptation actions of individuals, (2) there are no
economies of scale in collective action, (3) there are no
intergenerational impacts to be protected by the public trust,
and (4) there are no strong wealth distributional impacts that
need to be addressed through national policies or international
treaties. However, many situations fail this test and call for a
public policy to guide adaptation.  

From a governance perspective, the implementation of an
adaptation governance standard will require significant
political capacity and political will. The implementation of
complex policies to protect the environment requires technical
expertise and financial resources (Nelson 2012). These
resources are distributed unevenly across subnational
jurisdictions even in the developed world, to say nothing of
the situation among developing countries. The forecasting of
downscaled climate change impacts will be a significant
hurdle for many jurisdictions and will likely require substantial
analytical capacity building.

CONCLUSION
We argue that adaptation to climate change is in need of a
governing framework analogous to that in existence today for
mitigation. We developed a governing framework that is
applicable to the built environment, a large arena, although
not the singular arena where adaptation is required in response
to the real and projected effects of climate change. The
framework calls for the approval of projects with an expected
life span of 30 years or more in the built environment to include
minimum building standards that integrate forecasted climate
change impacts from the IPCC intermediate scenario or the
equivalent. In order to make local decisions, the scenarios will
need to be downscaled to be contextually relevant to local or
regional temperature, water availability, sea level rise,
susceptibility to forest fires, and human habitation impacts.
Reflecting the latest scientific understanding of climate
change impacts in the periodically updated IPCC scenarios,
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building standards will need to be updated approximately
every six years to facilitate learning by formal and informal
organizations. As a minimum standard, this governance
framework will allow jurisdictions to take actions and continue
to evolve in a manner that increases their climate resilience,
while maintaining flexibility in moving forward. Although the
imminent adoption of such a generally applied framework
does not seem likely in view of the present political climate
and resistance to imposing a new and universal requirement
for the built environment, it may come to pass sooner than
most can imagine today.

Responses to this article can be read online at: 
http://www.ecologyandsociety.org/issues/responses.
php/5976
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