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Abstract: This paper is an interpretive reanalysis of 17 in-depth case studies of community-based cli-
mate adaptation sponsored by the Kresge Foundation between 2014–2016. Drawing from the political
science and international relations literature, we use the policy regime construct to characterize U.S.
federal policies and programs that drive and enable climate adaptation at the local scale. While the
regime construct has been used to evaluate the international governance of climate change mitigation,
it has not been used in the context of climate adaptation. We find that numerous federal policies are
used by localities to pursue adaptation objectives. We find that local adaptation initiatives based
on federal policy tend to be non-prescriptive, are situational in their application, utilize common
policy tools, and adopt a de-centered mode of governance. While a truly sustainable and resilient
society may entail fundamental “transformation”, we suggest that such a paradigm shift might be
constructively cultivated through the blueprint laid out in the 17 case studies examined here—using
existing know-how and tools. Based on our analysis and characterization of a federal climate adaption
policy regime, we propose that the enterprise of climate services may need to move beyond existing
models of co-production to embrace an ‘apprenticeship’ model, immersing technical information
providers in the milieu of policy and governance in order that they might learn to recognize factors
that influence the applicability, usefulness, and uptake of climate products and services.

Keywords: climate change; climate services; adaptation; policy regime; governance; local;
co-production

1. Introduction and Background

Climate change has become one of the most pressing issues of our time. Due to the
global nature of greenhouse gas emissions, political attention and policy efforts related
to climate change have principally focused on the need for international and national
scale policy interventions. But the impacts of climate variability, extreme events, and
climate change are often local in nature—affected by accidents of microclimate, geography,
development, demographics, and governance. Because of this, climate adaptation scholars
and professionals have come to recognize the fundamental necessity and validity of local
scale efforts to adapt to climate change.

In the United States, localities have taken proactive steps to address climate change,
both in terms of mitigation and adaptation to emerging and potential impacts [1–3]. Local
governments exercise extensive authority over a wide range of day-to-day decisions that
influence greenhouse gas emissions as well as climate impacts. This realm of municipal de-
cision making utilizes a broad array of policy, fiscal, and administrative tools to implement
and maintain programs and projects to reduce vulnerability to climate variability, extreme
events, and climate change. A meaningful proportion of local scale adaptation activities
have been crafted to fall under the purview of federal laws, programs, and policy. Because
so much progress reducing vulnerability and building resilience occurs at this local scale, it
is important to track, characterize, and as appropriate integrate this experience into our
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evolving map of how decisions about climate impacts and adaptation are made and how
to best support and accelerate such decision making.

Most calls for government action on climate impacts and adaptation have followed
the climate mitigation policy playbook by focusing on a “top-down” model, for example,
enacting Presidential Executive Orders or proposing omnibus legislation at the national
level. However, while climate mitigation activities entrain only a few sectors (i.e., energy
production, transportation, buildings), climate impacts play out across many more sectors
with a much wider range of legal, administrative, and management rules and norms. Be-
cause of this breadth of relevance and potential impacts, a wide range of federal policies
either drive and/or enable adaptive initiatives at the local scale. With so much adapta-
tion and resilience activity currently happening at the local scale, we submit that better
understanding the scope and nature of federal policies that currently facilitate this ongoing
activity should be foundational to proposals for additional federal level adaptation policy,
and perhaps should lead us to contemplate whether working at the national level is the
most direct path to support and accelerate resilience at the community level. The key, we
think, is to identify policy and governance arrangements with potential to enhance and
expand local uptake of resilience measures, and then use those lessons to help guide the
development and deployment of climate services.

2. Technical Approach

This paper is an interpretive re-analysis of 17 in-depth case studies of community-
based climate adaptation sponsored by the Kresge Foundation [3]. The authors were
senior members of the research team that designed and conducted the overall project,
including the case studies, a literature review, thought leader interviews, and a cross
case analysis. The original case studies were developed by five core researchers un-
der the supervision of two senior researchers subject to the guidance of a 16-member
project advisory committee. As described in the Kresge case study report, the project
developed a systematic process for empirical inquiry into the cases dubbed its ‘research
protocol’ (https://kresge.org/sites/default/files/library/climate-adaptation-the-state-of-
practice-in-us-communities-full-report.pdf, accessed on 25 June 2022, see page 14). This
protocol guided the core researchers across all primary data collection and case study
development steps, including literature review and desk-top research, site visits, in-person
interviews, draft case study development, follow-up email or telephone interviews, review
by the senior researchers, and review by the interviewees in each case. The methodology is
extensively covered in a chapter of Applied Policy Research [4]. The case studies systemati-
cally identified and characterized factors that shaped policy actions that tangibly reduced
vulnerability in each community.

It is important to emphasize that this project was selective rather than comprehensive
or randomized. The research team “select [ed] only cases with distinct outcomes that
already have resulted or are likely to result in tangible reductions of vulnerability to climate
variability, extreme events, or climate change” [3], p. 15. Summarized in Table 1, the 17 cases
were winnowed from a universe of 93 candidate localities identified through literature
review and thought leader interviews. The outcomes identified in these cases included
community-level practices that reduced exposure, reduced sensitivity, or enhanced adaptive
capacity [5]. The locales differ, however, in terms of size, demographics, economic base,
political orientation, geography, and types of relevant climate impact variables.

https://kresge.org/sites/default/files/library/climate-adaptation-the-state-of-practice-in-us-communities-full-report.pdf
https://kresge.org/sites/default/files/library/climate-adaptation-the-state-of-practice-in-us-communities-full-report.pdf
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Table 1. Case Study Summaries, Associated Federal Policy, and Partners in Governance.

Case Study Community Description of Profiled Action Associated Federal Policy Partner Organizations

Avalon, New Jersey

Comprehensive Shoreline
Protection Strategy: Developed

several physical shoreline barriers,
acquired undeveloped land,

limited development, and created
and maintained shorefront dunes.

U.S. Army CoE beach
nourishment and subsidized

construction and maintenance of
protective seawall and

breakwater; FEMA National
Flood Insurance Program (NFIP)

ratings drive development
ordinances

Borough government
agencies, federal agencies

Baltimore, Maryland

Integration of Climate Change
Adaptation into a FEMA

All-Hazard Mitigation Plan:
Added a climate risk and

vulnerability assessment into an
existing Disaster Preparedness

Project and Plan.

Required update of FEMA
All-Hazard Mitigation Plan using

FEMA “Hazus-Multi-Hazards”
tool and NOAA data

City government agencies,
federal agencies, citizen
advisory commissions,

public-private resiliency
hubs

Boston, Massachusetts

Climate Change and Resiliency
Checklist: Mandate that climate

change be considered in city
approval process for large new
developments and renovation

projects.

Process informed using National
Climate Assessment scenarios;

compliance with FEMA
floodplain mapping stipulations
necessary for permitting of new

development

City government agencies,
federal agencies,

public-private partnership

Chula Vista, California

Cool Roofs Ordinance and Shade
Tree Policy: Implemented a shade

tree policy and cool roofs
ordinance to address raising

temperatures in the San Diego
region.

Recipient of 2014 EPA Climate
Leadership Award

City government agencies,
local foundation, state
government agencies,

public utility, collaborative
association of local

governments

Cleveland, Ohio

Neighborhood Action Toolkit and
Associated Fund: Augmented

existing neighborhood
revitalization initiative to help

vulnerable neighborhoods
increase adaptive capacity and

anticipate a climate-altered future.

Financial support through HHS
Community Economic

Development Grant

City government agencies,
community development

corporation, citizen
advisory committee,
private enterprises

designated as ‘community
assets’, federal agencies,

collaborative fund

El Paso County, Texas

Inland Desalination Facility: Due
in part to projected climate

change, the County planned and
developed a desalination plant to
manage stormwater runoff and

augment water supplies.

Public-private partnership to
develop the desalination facility
involved Department of Defense

though siting on Fort Bliss.
Design of the facility was enabled
in part by USGS technical support.

Actions driven by EPA
Stormwater Master Planning and
need to maintain compliance with

Clean Water Act regulations.
Siting on the grounds of a federal
facility necessitated assessment

under the National
Environmental Policy Act.

Federal agencies, county
government departments,
state government agencies,

city government

Flagstaff, Arizona

Watershed Protection Project:
Passed USD 10 million bond to
reduce catastrophic fire risk on

nearby U.S. Forest Service lands.

Project conducted in accordance
with USDA Forest Service Forest
Management Plans, and subject to

the National Environmental
Policy Act

Federal government
agencies, state

government agencies, city
government, Native

American tribal nation
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Table 1. Cont.

Case Study Community Description of Profiled Action Associated Federal Policy Partner Organizations

Fort Collins, Colorado

Water Demand Management:
Revised Water Supply and

Demand Management policy to
better prepare for severe drought

and reduce water use through
conservation and increased

storage measures.

Expansion of reservoir storage
capacity requires permit from

Corps of Engineers.

Public utility, city
government, federal

agencies

Grand Rapids, Michigan

Vital Streets and Sidewalks
Spending Guidelines: Developed
guidelines and implemented tax
support to improve stormwater

management with green
infrastructure.

Initiative subject to EPA
stormwater management

regulations

City government, state
government agencies,
public utility, citizen
commission, regional

council of governments,
federal agencies

Miami-Dade County,
Florida

Integrating Climate Adaptation
into Comprehensive

Development Master Plan: Plan
updates require county

departments to consider potential
climate change impacts for

approval of capital improvement
projects.

Initiative subject to EPA
stormwater management

regulations; partnership with
USGS to develop hydrological

modeling tools unique to
Miami-Dade circumstances

County government
agencies, federal agencies,
county advisory task force,
regional council of county

governments

Mobile County, Alabama

Oyster Reef Restoration: Federal
grant monies provided support

for a public-private effort to
restore oyster reefs to provide
protection against storm surge

and raising seas.

American Recovery and
Reinvestment Act grant issued

through NOAA

Federal agencies, county
government agencies,

non-profit funding, local
chapter of national NGO

Norfolk, Virginia

Coastal Resilience Strategy: Flood
and coastal zone ordinance
revised to require that new

structures have at least 3-foot
freeboard.

Initiative pursued to reduce
FEMA NFIP ratings; financial

support sought through Disaster
Resilience grants.

City government; federal
agencies, local NGOs,
civic leagues, citizen

commission

Oakland, California

Climate Action Coalition:
Formation of a diverse coalition

that developed a strategy to
address sea level rise through a

social justice lens.

Financial support through
Department of Housing and
Urban Development grant

programs

City government, federal
agencies, local NGOs and

foundations,
community-based

organizations, public
utility

Seattle, Washington

Mainstreaming Climate Change
into Internal Planning and

Decision Making: Public utility
requires climate change impacts

to be considered in strategic
planning, division-level planning,

capital investment evaluation,
and day-to-day operations.

Worked with a NOAA-funded
research consortium to develop
climate-impacted water supply

scenarios; utility initiatives
subject to EPA drinking water and

stormwater management
regulations

Public utility, city
government, utility

customer panel, federal
agencies

Southwest Crown,
Montana

Forest Restoration: Forest
thinning and prescribed fires used
to reduce risk of catastrophic fire.

USDA Forest Service Forest
Management Plans, National

Environmental Policy Act

Public-private partnership,
federal agencies, town

governments, state
government, Native

American tribes, county
governments, citizen

councils, collaborative
organization
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Table 1. Cont.

Case Study Community Description of Profiled Action Associated Federal Policy Partner Organizations

Spartanburg, South
Carolina

Mainstreaming Climate Change:
Initiative to integrate climate

change consideration into utility
operations, management

practices, program delivery, and
culture.

Initiative embedded within
FEMA All Hazard Plan update,

subject to EPA wastewater
regulations. Utility partnered

with EPA to develop a resilience
options evaluation tool (CREAT);

and enhanced public outreach
through EPA “WaterSense”

program. Future climate
conditions were assessed in part

through review of U.S. GCRP
reports

Public utility, county
government, city

government, federal
agencies

Tulsa, Oklahoma

Acquisition and Relocation:
Program to acquire repeatedly
flooded properties and convert

into parks and other public uses.

Project was framed to exceed
FEMA NFIP strictures and

partially funded through a FEMA
Project Impact grant.

County government, city
government,

community-based
organizations, local

non-profit organizations

For this reanalysis, the case studies and their supporting information were culled by
means of formal rubric to characterize and assess (1) the role—if any—played by federal
law, policy, or programs; (2) the organizations and agencies involved in formulation and
implementation; and (3) the manner and degree to which technical scientific data, methods,
and information were utilized in planning, project design, and decision making. We follow
the lead of local actors as illustrated in the Kresge case studies by addressing ‘climate
impacts’ broadly and inclusive of expected climate variability (e.g., drought years), extreme
events (e.g., severe floods), as well as climate change (e.g., sea level rise).

This interpretive reanalysis begins by building off the empirical foundation of the
17 Kresge case studies to address two basic research questions: (1) do federal policies
influence climate adaptation at the local scale; and (2) how do federal climate adaptation
policy regimes drive and enable local adaptation initiatives? In this paper, we address
these questions through a four-step process. First, we draw from political science and
international relations literature to characterize federal influence on local scale climate
adaption activities through application of the concept of ‘policy regimes’. Second, utilizing
the policy regime construct, we provide a summary of the federal adaptation policy regime
as it played out in each of the 17 Kresge case studies to illustrate a federal climate adaptation
policy regime. This analysis is augmented through a literature review to summarize federal
adaption policies that did not appear to impact the direction or nature of adaptation
initiatives in the case study communities, but which help to illustrate the broader relevance
of defining federal climate adaptation policy regimes in different policy or management
contexts. Third, we provide a descriptive summary of specific federal policies and the role
they played in the Kresge case communities. Fourth, we draw upon and integrate across
the first three steps to explore implications for the ongoing enterprise of climate services.
In the final section we outline several limitations in our analytical approach and articulate
potential areas for further research.

3. Policy Regimes Defined

Rarely is an environmental, resilience, or sustainability issue simple enough to address
with a single policy. Multi-dimensional, or wicked problems [6] such as urban renewal,
health insurance reform, and global climate change tend to be addressed through multiple
policies using a variety of tools, something that political scientists and scholars of interna-
tional relations refer to as ‘policy regimes’. Policy regimes are constructs that depict the
mix of institutional mechanisms that make up the governing arrangements addressing
a particular problem [7–12]. A regime may be comprised of multiple laws, rules, and
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administrative actions that together specify the contours of governance with respect to an
issue or topic. It is important to emphasize that the impact of a regime may or may not
be wholly consistent with the stated policy positions of a given administration or agency.
Perhaps countering or tangential to political rhetoric, platform statements, or even the
titles and captions of legislative acts, the regime construct provides a way to characterize
and evaluate the on-the-ground, situational, and empirical impact of federal policies. Aca-
demic analysis of regimes typically considers factors such as stated or inferred objectives,
strategic focus, scope of mandate, prescribed policy tools, implementation preferences
(e.g., legalistic, corporatist, market-based), implementing agencies, and institutional actors.
Policy scientists use the concept of regimes to analyze current dynamics, but also to help
illuminate historical trends and changes in governance.

Policy regimes vary significantly from issue-to-issue. They can be centralized and
tightly linked or loosely coordinated and disjointed across multiple agencies, statutory
authorities, and/or jurisdictions. For example, while U.S. monetary policy is the centralized
province of the Federal Reserve Board, U.S. health care policies are scattered among as many
as 15 departments, bureaus, institutes, and agencies [13]. Regimes can be comprehensive
or piecemeal, addressing most or only limited aspects of a problem. They are sometimes
characterized as a continuum: “At one end are fully integrated institutions that impose
regulation through comprehensive, hierarchical rules. At the other extreme are fragmented
collections of institutions with no identifiable core and weak or nonexistent linkages
between regime elements” [14], p. 4. In some cases, the term ‘regime complex’ is used to
describe loosely coupled arrangements located somewhere in the middle of the continuum.

Policy regimes can be the intentional product of policy design or accretions that form
over a span of disassociated activity. As described by Thelen, Mahoney, and others, his-
torical and circumstantial change within regimes can be characterized in terms of various
processes, including exhaustion, replacement, layering, and drift [15,16]. ‘Exhaustion’ is a
condition under which a policy is no longer effective and requires change. ‘Replacement’
is a state of affairs in which most elements of an institutional arrangement are replaced.
‘Layering’ occurs when new elements are added to the extant complex without abandon-
ment or material alteration of incumbent policies. Finally, ‘drift’ is a situation in which
some aspects of a policy mix are maintained even as major aspects of the overall policy
environment shift [9].

While the regime construct has been used to evaluate the international governance of
climate change mitigation [14,17], we know of no other efforts to characterize national-scale
policy clusters as they pertain to climate adaptation at the local scale. In the next section,
we apply the regime lens to assess the role played by federal law and policy with respect to
climate adaption efforts at the local scale.

4. Do Federal Policies Influence Climate Adaptation at the Local Scale?

It is common to hear that the United States lacks a meaningful or ‘transformational’
climate adaptation policy [18–20]. There is no law, program, or suite of governmental
activities that can be described as an omnibus vehicle that defines a nation-wide strategy or
prescribes an enforceable state-by-state or sector-by-sector implementation approach. There
is no bureau or agency with a mission charter centered on adaptation to climatic impacts.
Nor is there even an executive proclamation in support of preferred tools of adaptation.

However, if reviewed through a regime lens, it can be demonstrated that the U.S. has
already implemented and maintains a wide range of public policy that bears in a substantive
way upon local efforts to adapt to climate impacts. Informed by review of the Kresge case
studies, Table 2 provides a summary of 26 federal policies that have been utilized in local
efforts to plan for and adapt to climate impacts. While none of the vehicles in Table 2 include
specific textual enunciation of climate adaptation as a policy objective in the title or caption
of its statutory charter, all have been implemented, operationalized, and/or enforced in a
manner that drives on-the-ground, empirical consideration of projected climate impacts. It
is this use-based symmetry of application that—in our estimation—qualifies the cluster of
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programs and policies listed in Table 2 as a pragmatic, de facto federal climate adaptation
policy regime.

Table 2. Components of the Federal Adaptation Policy Regime Associated with Local Adaptation
Initiatives Profiled in Kresge Case Studies.

Policy or Programmatic Vehicle
(Statutory Authorization, Year of

Enactment)

Implementing
Agency

Degree of Focus on Climate
Change Adaptation

Influence on
Community-Level

Governance

Stormwater master planning
(Clean Water Act, National Pollutant
Discharge Elimination System, 1972)

U.S. Environmental
Protection Agency

(EPA)

One of many factors included in
guidance materials

Serves as a driving
influence

Stormwater discharge permitting and
regulations

(Clean Water Act, National Pollutant
Discharge Elimination System, 1972)

EPA
One of many factors that may be
considered in evaluating a permit

application

Serves as a driving
influence

State Revolving Fund (SRF) financial
assistance for drinking water and POTW

development
(Safe Drinking Water Act of 1974)

EPA
One of many factors that may be

considered in making SRF
Capitalization Grant awards

Serves to enable

Climate leadership award EPA
Promotion and outreach initiative

focused on climate change
mitigation and adaptation

Serves to enable

Technical Assistance to Water Utilities EPA

Climate change adaptation is one
of many factors addressed
through Agency research

activities

Serves to enable

‘Watersense’ program EPA
Climate change is one of many

factors considered in this outreach
program

Serves to enable

All hazard mitigation plans
(Disaster Mitigation Act of 2000)

Department of
Homeland Security,
Federal Emergency

Management
Agency (FEMA)

One of many factors that may be
assessed in plan approval

Serves as a driving
influence

Floodplain designations, mapping, and
flood insurance ratings

(Biggert-Waters Flood Insurance Act of
2012; National Flood Insurance Act of 1968)

FEMA One of many factors that may be
considered under a designation

Serves as a driving
influence

Hazard Mitigation Assistance Grants
(National Flood Insurance Act of 1968 and

Department of Homeland Security
(Annual) Appropriations Act)

FEMA One of many factors that may be
considered as a basis for award Serves to enable

Atmospheric research

Department of
Commerce, National

Oceanic and
Atmospheric

Administration
(NOAA)

Explicit and stipulated,
development of climate-related
data, information, and tools is

central to mission

Serves to enable

National Weather Service NOAA

Explicit and stipulated,
development of climate-related
data, information, and tools is

central to mission

Serves to enable

Coastal resilience grants
(Coastal Zone Management Act, 1972) NOAA One of many factors that may be

considered as a basis for award Serves to enable



Sustainability 2022, 14, 8135 8 of 20

Table 2. Cont.

Policy or Programmatic Vehicle
(Statutory Authorization, Year of

Enactment)

Implementing
Agency

Degree of Focus on Climate
Change Adaptation

Influence on
Community-Level

Governance

Coastal zone planning
(Coastal Zone Management Act, 1972)

NOAA, Department
of the Interior

Bureau of Ocean
Energy Management

One of many factors that may be
assessed during agency and
stakeholder reviews of plan

Serves both as driving
and/or enabling

influence

Reservoir siting approval and permitting
(Rivers and Harbors Act of 1899; Clean

Water Act of 1972)

United States Army,
Corps of Engineers

(CoE)

One of many factors that may be
considered in a permitting

decision

Serves as a driving
influence

Dredge and fill permitting
(Clean Water Act of 1972) CoE

One of many factors that may be
considered in a permitting

decision

Serves as a driving
influence

Operations and facility support CoE
One of many factors that may be
relevant to operations, planning,

and budget implementation
Serves to enable

Integrated forest management plans
(National Forest Management Act of 1976)

United States
Department of

Agriculture, Forest
Service

Revised at least every 15 years,
NEPA Guidance requires that

Forest Management Plans address
climate change impacts

Serves as a driving
influence

Resiliency grants
(Stafford Disaster Relief and Emergency

Assistance Act of 1988)

Department of
Housing and Urban

Development

Eligible to communities that
declared disasters in 2011–2013,
grant resources are available to

address a variety of threats,
including climate change

Serves to enable

Water supply and hydrologic research U.S. Geological
Survey (USGS)

Agency charter authorizes water
supply, hydrologic, and related

areas of research, all of which may
be subject to climate change

impacts. Climate services
stipulated under Agency

workplans for USGCRP and
related programs.

Serves to enable

Federal Environmental Impact Assessment
Process

(National Environmental Policy Act of
1968)

Council on
Environmental
Quality (CEQ)

Federal actions and programs
require assessment of

environmental impacts, including
actions that might be subject to

climate change impacts

Serves as a driving
influence

Guidance on Greenhouse Gases and
Climate Change

(National Environmental Policy Act, 1968)

CEQ (and
implementing

agencies)

NEPA guidance directs agencies
to include climate change impacts

in their Environmental Impact
Assessments. Focus of the

guidance is on GHG emissions
reduction, adaptation not central

but applicability to land use
decisions makes climate services

relevant

Serves as a driving
influence

U.S. Global Change Research Program
(Global Change Research Act of 1990)

Thirteen agencies,
coordinated by The
White House Office

of Science and
Technology Policy

Program conducts and sponsors a
wide range of climate-related
research, with periodic reports

that address “Impacts, Risks, and
Adaptation”. Program has a clear

mandate to develop “decision
aids”

Enables vulnerability
actions and informs

development of
climate services
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Table 2. Cont.

Policy or Programmatic Vehicle
(Statutory Authorization, Year of

Enactment)

Implementing
Agency

Degree of Focus on Climate
Change Adaptation

Influence on
Community-Level

Governance

Community Economic Development Grant
Program

Department of
Health and Human

Services

Not stipulated, but may be
considered as basis for award and

subsequent reporting
Serves to enable

Agency Annual Appropriation Acts All agencies

Agencies are sometimes directed
and funded to conduct

adaptation—or
resiliency—related actions

May enable actions for
municipalities
partnering or

otherwise interacting
with federal entities or

facilities

Endangered Species Act All agencies

As applicable, Endangered
Species Management Plans may
be required to address impacts

due to anticipated climate change

May serve to drive or
constrain adaptation

initiatives

In some cases, implementation of laws or programs with a putative, textualist focus on
other topics are used to drive climate adaptation initiatives at the local scale. For instance,
EPA stormwater discharge permit applications and renewals may be denied if a utility or
municipality fails to demonstrate adequate consideration of potential operational deficits
due to precipitation changes or the changing likelihood of extreme storm events. Similarly,
economic development plans may be scrapped or reformulated due to excessive flood
insurance premiums if a municipality allows unchecked siting in federally designated
floodplains. In other cases, federal statutes and associated programs provide resources that
are used to enable local adaptation initiatives. Federal enablement can come in the form
of funding, technical assistance, or promotional support. And in nearly all cases, federal
policy is used as an authoritative mechanism through which to structure deliberation
and translate sentiment for change into revisions in the structure and/or processes of
local governance.

Per their statutory language or statements of programmatic charter, these vehicles
were intended to address policy issues other than climate adaptation, such as water pol-
lution abatement, provision of safe drinking water, construction of publicly owned water
treatment infrastructure, usage restrictions and protections over public lands, preservation
of endangered species, stewardship of National Forests, wise use of coastal zones, and
disaster mitigation or recovery. However, agency implementation of these policies has
come to allow their routine application in the service of climate adaptation, with formaliza-
tion occurring not as articles of black letter law, but rather by means of administrative and
operational mechanisms such as guidance documents or guidebooks, memoranda of inter-
pretation or implementation, annual workplans from agencies to the Office of Management
and Budget (OMB), technical specifications documents, docket notations, circulars, and a
wide range of informational materials on agency websites [10,21].

With respect to change over time, the federal climate adaptation policy regimes out-
lined in this paper cannot be characterized in terms of ‘exhaustion’ or ‘replacement’. The
policies through which local scale adaption is being addressed did not take the place of
earlier mechanisms due to recognition of a need to adapt to climatic impacts. The cluster
of policies outlined in Table 2 was not comprehensively designed but emerged over a
period of approximately five decades due to many political actions, initiated by different
administrations, at different times, and in response to different issues. Most of the policies
summarized in Table 2 are environmental protection, resource management, or disaster re-
sponse vehicles that have come to be utilized in the context of local scale climate adaptation.
In other words, the federal influence on local climate adaptation has resulted from ‘layering’
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and ‘drift’, with new conditions being addressed through existing agencies, policy vehicles,
and programmatic activities.

We emphasize that the federal climate adaptation policy regime outlined through
reanalysis of the Kresge case studies is a contingent, situational, and incidental ‘snap-shot’
of the potentially applicable policy domain. The literature review indicates other federal
policies with potential to drive and/or enable climate adaptation at the local scale [1,2].
For example, conservation provisions within the five-year ‘Farm Bill’ have been used by
Conservation Districts to support adaptation programs in rural counties [22]. And the
Superfund provision of the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) has been used to reduce the exposure and vulnerability of urban
toxic waste sites [23]. Owing to its origins within a single series of case studies, it can
only be said that this analysis characterizes a federal climate adaptation policy regime,
but not the federal climate adaptation policy regime. We encourage further exploration
into the practical boundaries of federal climate adaptation policy regimes. Because climate
adaptation is an issue that crosses many policy domains at the local scale, it is likely that
it will prove useful to describe multiple regimes that affect particular domains, e.g., a
federal water resources adaptation policy regime, a federal land management adaptation
policy regime, a federal infrastructure adaptation policy regime, etc. Provisos and scope
limitations aside, the Kresge case study reanalysis indicates a pervasive, ongoing, and
formative role being played by federal policies with respect to the incidence and nature of
local adaptation policies and programs.

It is important to note that the complex of policies summarized in Table 2 differs
markedly from recent literature-based inventories of U.S. federal adaptation policy. Re-
views conducted by [18,20] include only policy vehicles with an explicit, textually enun-
ciated focus on climate adaptation, sometimes even more narrowly defined as climate
change to the exclusion of climate variability and extreme events. These inventories treat
an Obama-era Executive Order [24] as the administrative and strategic center of the federal
climate adaptation mission. Revoked under the Trump Administration but largely restored
by President Biden [25], this order establishes a high-level adaptation planning and coordi-
nation task group and directs all federal agencies to develop mission-specific adaptation
plans. These Executive Orders spawned a variety of interagency working groups and
resulted in a number of sector- and geography-specific planning activities and technical
support programs. While it is clearly possible that the Biden EO and associated planning
activities will—at some point—alter the fundamental contours of U.S. climate adaptation
policy, we emphasize that this set of activities was not in play and did not impact adaptation
initiatives undertaken by the Kresge case localities.

5. How Do Federal Climate Adaptation Policy Regimes Drive and Enable Local
Adaptation Initiatives?

As summarized in the third column of Table 1, all local adaptation initiatives profiled
in the 17 Kresge case studies were influenced by federal policy. In some cases, this influence
was relatively incidental, certainly not a necessary factor in the local decision process.
Examples of such incidental influence include reference to a federal study or informa-
tion exchange through a voluntary program. However, the bulk of the cases involved a
substantive federal role, often through application of multiple policies. For example,

• Avalon, New Jersey developed a Comprehensive Shoreline Protection Strategy driven
partially by the need to reduce flood insurance premiums due to a high rating under
the Federal Emergency Management Agency (FEMA) National Flood Insurance Pro-
gram (NFIP). The Avalon comprehensive strategy also included beach nourishment
and creation of a system of breakwaters and protective dunes, enabled in part by
planning, technical assistance, and subsidization by the U.S. Army Corps of Engineers.
Maintenance of the artificial dune system is conducted in compliance with a Corps of
Engineers ‘dune template’. Avalon’s actions were the subject of high-profile recogni-
tion in the form of a Hurricane Mitigation Award, sponsored in part by the National
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Oceanic and Atmospheric Administration (NOAA). But in an interesting twist, city
officials note that dune maintenance activities are constrained due to the presence of a
federally listed endangered species (piping plover), subject to protection by the U.S.
Fish and Wildlife Services under the Endangered Species Act.

• In Spartanburg, South Carolina, a major initiative was driven by a requirement to
update a FEMA All-Hazards Plan, and to do so in a manner that maintained compli-
ance with U.S. Environmental Protection Agency (EPA) wastewater regulations. This
two-pronged planning process was enabled through use of EPA-developed analytical
and decision-support tools and was promoted to local stakeholders through an EPA
outreach program called WaterSense. The planning process was enabled through
application of U.S. Global Change Research Program future scenarios.

• In the Southwest Crown region of Montana, a coalition of local governments and
stakeholders conducted a major forest restoration initiative that included forest thin-
ning and prescribed burns to reduce the risk of catastrophic wildfire. This activity was
conducted pursuant to a periodic U.S. Forest Service Forest Management Plan update
process and subject to Council on Environmental Quality guidance and applicable
provisions of the National Environmental Policy Act.

• The El Paso, Texas Water Utility worked in partnership with the U.S. Department of
Defense to design and construct a desalinization facility on the grounds of Fort Bliss.
The initiative was driven in part by EPA Stormwater Master Planning requirements
and the need to maintain compliance with Clean Water Act and Safe Drinking Water
Act regulations. Since the facility is sited on a federal property, design activities
were overseen by the Corps of Engineers and enabled by the U.S. Geological Survey
through development of specialized hydrological modeling capabilities. Planning and
development activities were subject to the National Environmental Policy Act.

As described above, most of the federal policies that affected the Kresge case study
communities were originally enacted to address environmental protection, resource man-
agement, or disaster response concerns. Nevertheless, these federal laws and policies
constitute a legal framework that circumscribes appropriate or feasible local policy activity
as well as providing technical and fiscal resources beyond what any individual locality
could muster on its own.

While the federal climate adaptation policy regime identified and characterized
through the Kresge case studies exhibits a clear influence on local adaptation initiatives, it
would be wrong to say that these efforts to increase adaptive capacity and reduce vulner-
ability were top-down impositions by federal agencies or authorities. In response to the
question ‘How are communities implementing adaptation actions?’ the Kresge project illus-
trates a variety of localized strategies, including community-level leadership, consciously
building community support, tailoring discussions of ‘climate change’ to local politics and
attitudes, generating grassroots and community organization support, engaging vulnerable
populations, engaging in peer-to-peer networking, and a focus on dialogue, learning, and
collaboration, among others—a list of implementation strategies with a distinctly local
flavor [3].

That said, it is also clear that cognizant federal agencies could—if so inclined—have
acted to disincentivize, stagnate, or even prohibit use of elements of the regime to support
adaption initiatives at the local scale. It is easy to imagine how a hostile Congress or
Executive could use tools such as appropriations riders, budget cuts or reprograming, OMB
regulatory reviews, or executive orders to limit agency discretion when it comes to use
of environmental protection, resource management, or disaster response statutes in the
context of climate adaptation at the local scale. This is reminder that the regime construct is
not immutable, but rather an active, emergent, and sometimes contested policy space.

It should be emphasized that nearly all the Kresge case studies include reference
to tensions between stakeholders, strategic disagreements among partners, and conflicts
between champions and affected parties. None of the Kresge initiatives could be described
as a bed of roses. This acknowledged, it is nevertheless the case that participants found
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ways to work past their differences. Given this context, it is interesting to note that the
applied policy analysis and public administration literature is replete with references to
factors believed to render climate adaptation difficult—perhaps impossible—to achieve.
As cataloged by Biesbroek and others [26], these include (1) fragmentation among actors
and agencies with a stake in an adaptive project, (2) institutional voids due to a lack of an
established, authoritative adaptation policy, (3) the short time horizons of politicians, and
(4) a lack of governmental motivation to begin activities to address climate change. It is
beyond the scope of this paper to explore—or even explicate—any of these factors. And
while we acknowledge the pervasive problematicity of factors such as these within the
literature of public policy and government administration, we remind that none of these
factors derailed efforts to design and implement adaptation initiatives in the 17 Kresge
case localities.

None of the local adaptation initiatives were a simple act of government implemented
by and through a lone agency or entity. As summarized in Table 1, all the Kresge initiatives
were formulated and implemented by multiple partner organizations under a more or
less collaborative model of interaction. It is our sense that the federal climate adaptation
policy regime complex suggested through reanalysis of the Kresge case studies bears the
hallmarks associated with theories of adaptive governance [27–32]. Adaptive governance
is characterized by decentralized decision making, a reliance on procedural rationality, and
a highly contextual application of science and technical information. Adaptive models of
governance are often impelled by perceived stagnation under incumbent top-down pat-
terns of governance controlled by centralized authorities relying on technically rationalized
methods and metrics. As Milward and Provan explain, “government refers to the formal
institutions of the state—the executive, legislative, and courts—and their monopoly of
legitimate coercive power. Governance is a more inclusive term, concerned with creating
the conditions for ordered rule and collective action, often including agents in the private
and nonprofit sectors as well as within the public sector” [32]. p. 360. “Whereas govern-
ment refers to political institutions, governance refers to processes of rule wherever they
occur” [33], p. 3. The idea of governance, then, includes relationships between government
and society, including means through which networks of private actors influence policy
decisions and self-organize to mediate their own actions and behavior. As summarized by
Ruhl and others, “the role of law and government in adaptive governance is to leave space
for local innovation and private governance” [28], p. 1688.

In addition to its adaptive utilization of federal law and statutes, the federal climate
adaptation policy regime we identified can be characterized as:

• Non-prescriptive: For the most part, the federal climate adaptation policy regime does
not impose specific actions or outcomes on units of local government. With respect to
climate adaptation, it mandates no methods, tools, or strategic orientations. Except
for NFIP rate determinations, it does not designate enforceable actions or measures.
Unlike the environmental protection, resource management, and disaster response
statutes from which it is derived, it includes no standards, minimum requirements, or
technological stipulations.

• “Situational” in its applicability [10,27]: Adaptation initiatives driven or enabled
through the federal policy regime do not necessarily apply to all jurisdictions in the
same way. Rather, contingencies and circumstances determine the degree to which
governance models, experienced extreme events, or anticipated changes in climate
parameters will impact resources or service streams addressed through a given policy
or approach to governance.

• De-centered: Local scale adaptation initiatives are not coordinated among cognizant
agencies or framed for consistency by means of an overarching strategy or vision. As
already emphasized, adaptive governance by local entities is derivative to the original
mission of nearly all regime components.

• Scope-limited application of existing policy tools: Local scale adaptation initiatives
enabled by federal policy tend not to be synoptic or expansive in nature. Quite the
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opposite. Limited by the scope of the authorizing statute or program, adaptation
initiatives tend merely to operationalize a policy provision or modify a particular
service stream or sphere of activity (e.g., planning process, permit renewal, grant
review process). Local adaptation initiatives tend to be operationalized by means of
familiar tools of local governance such as ordinances, permits, bond issues, easements
and property buy-outs, utility fees, comprehensive plans, disaster mitigation plans,
zoning, and community or municipal staff capacity-building.

The Kresge case studies and other research efforts reveal a significant amount of adap-
tation work being conducted by U.S. localities [2,3,34]. Insufficient attention has been paid
to the pragmatic role that federal policy plays in community resilience through existing
elements of federal climate adaptation policy regimes. For example, the Kresge case reanal-
ysis suggests this role tends to be a ‘bottom-up’ effort to take advantage of available policy
tools to accomplish local policy objectives as they emerge through adaptive governance.
However, this does not preclude the possibility of using federal climate adaptation policy
regimes in a ‘top-down’ effort to incentivize or drive community resilience, for example,
through climate projection requirements set by FEMA for hazard mitigation plans.

6. Some Implications for the Ongoing Enterprise of Climate Services

Having characterized a federal climate adaptation policy regime and described how it
plays out at the local scale, we turn our attention to what these insights might imply for the
enterprise of climate services. We stated earlier that it would be valuable to identify types
of policy with potential to improve local uptake of resilience measures, and then to apply
this information to help guide the development and deployment of climate services. It is
crucial then to note that the evidence from the Kresge case studies and this reanalysis points
to many disassociated local scale decisions that are improving the resilience of specific
components of individual communities. Taken individually, any one of these actions may
seem like a stand-alone case, when in fact they can be understood as part of a larger pattern
of adaptive governance focused on community resilience. This section first reviews what
the evidence from the Kresge case studies and this reanalysis suggests about common
assumptions in the literature about climate services. We then turn to a discussion of how
the specific needs articulated by the Kresge case communities suggest augmentation of the
path forward for climate services.

As conventionally conceived, the enterprise of climate services has arisen due to
the confluence of two phenomena: (1) continued improvement in the predictive capacity,
scaling, and applicability of climate data and information; and (2) the fact that improved
information has not always translated into effective adaptation [35–40]. Owing to this
gap, leading researchers, government program administrators, and political leaders have
called for significant organizational and strategic overhauls to the ways in which national
governments and international agencies produce and deliver climate information and
services [41–43]. Indeed, it is not uncommon to hear that such change must be “paradigm
shifting” or “transformational” in nature [29,44–47]. In the U.S., this perspective has led
to calls for a national climate service, recently amplified through Executive Order 14008
which directs the Office of Science and Technology Policy, NOAA, and FEMA to study and
report on ways to expand and improve the delivery of climate services to the American
public [48].

The literature on climate services takes it as almost an article of faith that local scale
adaptation is being impeded, constrained, or blocked entirely by mismatches and incon-
gruities between available information and the perceived needs of local decision makers
and stakeholders [44,46,49]. Our reanalysis of the Kresge case studies suggests that these
perspectives are not fully consistent with the observed experience of local communities
working to adapt to climate impacts. None of the Kresge case studies revealed the clear
and stark bifurcation between knowledge producers and knowledge users that has be-
come a fixture of the climate services literature, certainly nothing as dramatic or lurid
as the so-called “valley of death” described by Buontempo and others [50]. Stakeholder
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interviews that inform the cases studies do not suggest a debilitating distraction due to
tension between “answerable” and “unanswerable” questions [44]. None of the cases
hinged upon the often-discussed dynamic wherein policy actors insist upon answers to
questions that the scientific community is unable to provide [46,51]. There was no evidence
of unrealistically “deterministic” views of future change or so-called “projection shopping”.
And none of the adaptation champions interviewed for the case studies seemed to harbor
unrealistic expectations that action should be delayed because—given time—science would
provide a much better characterization of climate impacts upon their specific “neck of the
woods” [44].

As illustrated with Figure 1, all the policy initiatives chronicled in the Kresge case
studies were framed in terms of some type of data acquisition or assessment process. In
many cases, the assessment component was limited and informal. Other cases, such as El
Paso, TX; Seattle, WA; and Miami-Dade County, FL involved comprehensive, formalized
vulnerability assessments, including provision of tailored climate information products.
In nearly all cases, actors seemed capable of seeking information, assessing its relevance,
recognizing and appreciating uncertainties, and moving ahead accordingly. We found
decision makers and stakeholders willing to “span boundaries” or “make do” with avail-
able information [52]. What might explain such a noticeable departure from the climate
services orthodoxy?
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As we have already discussed, in most of the cases included in the Kresge study, cli-
mate adaptation or resilience actions were in some way associated with one or more federal
policy mandates, none of which had an explicit textual focus on climate adaption or the idea
of climate services. As per their statutory origins, regulatory actions undertaken by EPA,
FEMA and other agencies must be grounded upon the “best available science”, a condition
that flows down to primacy agencies at the state and municipal level, and ultimately to
regulated entities. In other words, local policy objects such as All-Hazard Plans, permit
applications, and environmental impact assessments must be based on the best available
science, but nothing more. This means that municipalities, public utilities, and other bodies
of local governance are under no compunction to conduct original research, trade in “cut-
ting edge” science, or somehow advance the state of the science in a particular field. It may
also be significant that most of the localities covered through the Kresge case studies had
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experienced extreme weather events. As shown in Figure 1, all but 3 of the 17 case localities
were impelled to some extent by recent stakeholder experience—sometimes repeated—
with high-impact weather and climate events. Owing to this experience, decision makers
and stakeholders may have been unusually motivated to act, adopting mental models
animated by regulatory pragmatism and a perceived need to avoid known, experiential
threats rather than the calculated output of rationalized, expert-produced, scenario-driven,
and risk-optimized projections of future conditions [53].

As emphasized in a classic study by Rayner, Lach, and Ingram, the operational
environment of municipalities, utilities, and other regulated entities can be complex, a-
rational, programmatically oriented, and dependent upon craft skills and knowledge of
localized systems [54]. Climate service developers need to understand and learn how to
navigate this milieu; to become connoisseurs of practices and “rules” that explain things
like “who and what sources of evidence to trust” and other factors that influence patterns
of power and influence at the local scale [55], p. 42. It stands to reason that climate services
provision may be especially helpful if conceptualized, framed, and delivered in a manner
that is consistent with the concepts, parlance, operational environment, and/or institutional
rationalities present in the parent activity.

In this regard, it would seem reasonable for climate service providers to adopt a
regime perspective such as outlined in this paper to inventory and map federal policies that
regulate resources and/or service streams subject to climatic disruption. This accomplished,
would-be climate services providers can proceed in one—or both—of two directions:
(1) work directly with communities to navigate applicable federal policy regimes to enable
desired changes in local adaptation policy and governance, or (2) engage with federal
mission agencies that administer existing regimes of environmental protection, resource
management, or disaster response policy to learn how driving and/or enabling policies
are being implemented to achieve climate resilience at the local scale, in order to help to
expand the uptake and use of such practices. Whichever route is pursued, it seems to us
that standard models of information production and provision may need to be modified
or augmented in light of the adaptive governance dynamics and regimes described in
this paper.

Building on the work of Meadow and colleagues [56], we suggest that co-productive
methods such as Action Research (AR) or the Rapid Assessment Process (RAP) could
be tailored to address and fit within the epistemic and operational confines of the reg-
ulatory context in which local scale initiatives of adaptive governance seem often to be
couched. As described by Lather, these techniques are “openly ideological” in the sense
that they are undertaken not to discover new knowledge, but rather to alleviate a known
and bounded problem [57]. Under this conceptualization, climate products and services
would be configured to “plug into” the practices, guidance, tools, and methods used
within incumbent service streams. We worry that some co-productive models—such as
Participatory Integrated Assessment, transdisciplinarity, or interaction with boundary
organizations—may be too focused on open-ended research to be effective within extant
federal climate adaptation policy regimes at the local scale.

Meadow and colleagues designate three primary “modes” of deliberative co-production:
collegial, consultative, and collaborative. It may be that a distinct, fourth co-productive
modality would help to assure better utilization of climate services at the local scale. Specif-
ically, we are suggesting that there may be circumstances when climate service producers
would benefit through something like an apprenticeship with local resource or service stream
managers, enabling the “experts” at climate services or boundary organizations to learn
and appreciate the nuance of place-specific regulatory processes, institutional rationalities,
and operational environments at the nexus of federal policy and local governance. We think
a similar dynamic could apply if climate service providers sought to work with federal
regulatory and oversight agencies to identify procedural and/or functional policy objects
that might be impacted by climatic change or extreme weather events.
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In both cases, would-be climate service providers would need to become immersed
in the culture and operational minutia of the service recipient in order to learn things
like whether a particular action requires better information, why a contemplated activity
may not need state-of-the-science inputs in order to proceed, and how such information
would need to be configured in order to assure up-take through incumbent policy or
governance modalities. Before attempting to engage in deliberative, co-productive activities,
climate service providers need to “learn how, when, and where” it might be productive to
build climate information into existing decision tools, best practices, and applications—or
whether sufficient information already exists to support community action now [54], p. 224.
We are suggesting that localized adaptations of federal policy may provide an especially
rich culture for the inculcation of effective climate services, but that would-be providers
of such services need to develop a robust, empathetic appreciation of these operational
environments before attempting to engage in the co-productive role [58].

Due to the magnitude of some projected impacts, it is common to hear that climate
change policies—both mitigation and adaptation—must be synoptic and transformational
in character. Indeed, it has even been suggested that climate change could necessitate new
forms of governance [59]. The Kresge case studies and this reanalysis suggest the viability
of an alternative perspective [3]. As we have discussed, many of the case communities
demonstrate that climate adaptation can be, indeed is being, addressed by collaborative
bodies of governance under an extant legal regime using common policy tools. Appropriate
application of climate services can help to fuel this emergent movement.

7. Analytical Limitations and Potential Research Needs

We believe it is significant that each of the 17 Kresge case localities exhibit a federal
policy influence upon their climate adaptation initiatives. It is our position that the regime
construct provides an important tool with which to characterize and evaluate the status of
adaptation policy in the United States. However, we acknowledge several limitations in
our line of analysis and suggest opportunities to advance research in this important arena.

Constraints of case selection: Our study focused on 17 communities that were able
to undertake adaptive initiatives consistent with the scope of specified federal policies
(although the federal role was not a factor considered in the original case selection). As
with all case-based research, our observations could be an accident of case selection rather
than evidence of a broader trend. For example, had the population of Kresge case commu-
nities included mostly small municipalities (population less than 300,000), we likely would
have found fewer proactive climate adaptation-related initiatives due to limited resources
alone. We do not believe that lesser peer learning opportunity or relative exclusion from
national adaptation networks (which are also evident in small municipalities; will prove
as significant a limitation in part because many of the Kresge case communities were
motivated more by recent existential threats from weather or climate events than by a
principled prioritization of climate change or adaptation to climate impacts—rendering
such networks and peer learning largely beside the point [60]. Alternatively, a case pop-
ulation drawn from politically conservative localities might have exhibited ideological
reluctance to build upon federal authorities rooted in environmental protection or resource
management in particular, although perhaps less-so for those rooted in disaster response,
and may consequently have resisted altogether the idea of addressing climate resilience
through those authorities [3,61]. And finally, none of the Kresge case communities were
animated by strong religious or faith-based motivations; another factor that could lead to
differing approaches and policy outputs [62]. Moreover, it could be argued that had we
focused on different localities, we might have found that federal policy actually served to
constrain or even prevent adaptation activities envisioned by local actors. We doubt this
argument because original case interviews and archival research did not suggest such a
dynamic, but nevertheless acknowledge the logical possibility of alternative interpretations.
A broader program of policy research could help to illuminate this topic and substantiate
our observations.
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Our research is U.S. specific: The Kresge case communities are all in the United States.
And while tools such as the regime construct have international bona fides and have been
used outside the U.S., it could be argued that the bulk of our evidence is unique to the
distributed federalist nature of contemporary U.S. environmental protection, resource
management, and disaster response policy and therefore of limited applicability. We note
however, a literature base that includes influential studies assessing factors affecting climate
adaptation policy initiatives in non-U.S. settings, including Western Europe, Scandinavia,
Australia, Canada, Russia, and parts of South-Central Asia [63–67]. While none of this
research builds on the regime perspective adapted for this paper, it does consider factors
that are broadly relevant to our analysis such as the relationship between central and local
units of governance; applicability of alternative policy tools; dominant regulatory per-
spectives; and perhaps most importantly, the role of climate-related data and information.
This acknowledged, we nevertheless suggest that our finding of a national level climate
adaptation policy regime complex with significant implications for local resilience activity
is ripe for further international research.

Assuming effective outcomes: It could be argued that the ultimate effectiveness of
the initiatives described in the case studies is unknown. Only time will tell if the actions
undertaken by the Kresge case communities will materially reduce vulnerabilities or
enhance adaptive capacity.

Promoting the adequacy of the status quo: Climate change is a highly contested
and politicized topic. We have suggested that the Kresge case reanalysis points to the
viability of a broadly incrementalist approach to climate change adaptation. This could
be interpreted as a foil for ideological conservatism, as support for arguments that we do
not need to address climate change in a concerted and aggressive manner. We reject the
notion that an incrementalist strategic orientation suggests inaction or a passive acceptance
of current rates of resilience uptake at the local level. But we acknowledge that some may
argue—wrongly in our view—that this strategic orientation amounts to a defense of the
status quo.

Policy design and the influence of regime layering: As we have already noted, the
literature on policy regimes includes an important focus of the phenomena of layering and
drift. There is ample recognition that policy design activities often occur upon the legacy
of past decisions [68,69]. This means that new policy elements may or may not be fully
consistent with the incumbent portfolio of policy tools. Our reanalysis of the Kresge case
studies shows how climate impacts can be successfully layered onto existing environmental
protection, resource management, and disaster response policies, but we did not address
the question of whether new climate foci either augmented or degraded incumbent policy
performance. We see this as a potentially fruitful area of research.

The role of states: Many federal policies are administered and enforced by state-level
primacy agencies. Moreover, state constitutions typically delineate areas of allowed local
governmental authority and activity. Further, there are several U.S. states that have taken
aggressive policy action to promote resilience and adaptation to climate impacts [70]. While
the Kresge case materials did not reveal or suggest determinate state roles in local climate
decision making, there is clearly a basis in experience and literature to suggest non-trivial
state-level involvement. Indeed, application of the regime lens could reveal unexpected and
important patterns of state-level policy influence on local adaptation decision making and
policy design. This is clearly an area in which focused research could prove illuminating.
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