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Climate change will likely

have adverse human health ef-

fects that require federal agency

involvement in adaptation ac-

tivities.

In 2009, President Obama

issued Executive Order 13514,

Federal Leadership in Envi-

ronmental, Energy, and Eco-

nomic Performance. The order

required federal agencies to

develop and implement cli-

mate change adaptation plans.

The Centers for Disease Con-

trol and Prevention (CDC), as

part of a larger Department of

Health and Human Services

response to climate change,

is developing such plans.

We provide background on

Executive Orders, outline te-

nets of climate change adap-

tation, discuss public health

adaptation planning at both

the Department of Health and

Human Services and the CDC,

and outline possible future

CDC efforts. We also consider

how these activities may be

better integrated with other

adaptation activities thatman-

age emerging health threats

posed by climate change.

(Am J Public Health. 2014;104:

e22–e30. doi:10.2105/AJPH.

2013.301796)

CLIMATE CHANGE POLICY HAS

2 general foci: mitigation and ad-
aptation. Mitigation refers to such
actions as reducing greenhouse
gas emissions to minimize the
magnitude of future climate change.
Adaptation refers to activities that
reduce the vulnerability of natural
and human systems to current or
future expected climate change.1

The difference between mitigation
and adaptation activities is much
like the difference between pri-
mary and tertiary prevention.2

Current scientific evidence indi-
cates that, although mitigation can
reduce future adaptation needs,
some adaptation will still be re-
quired.3,4 Climate change adaptation
efforts cut across economic sectors
and administrative boundaries. In
any such adaptation efforts, the
federal government is likely to
have a substantial role.

The federal government has
already undertaken a number of
adaptation activities.5 How to han-
dle such federal climate change
adaptation activities in the long
term—whether to create a national
climate service6 or to pursue cli-
mate change adaptation in parallel
throughout existing agencies—is the
subject of debate. Recognizing the
significant role of the Executive
Branch in facilitating federal

climate change adaptation activi-
ties, President Obama issued Ex-
ecutive Order (EO) 13514, Fed-
eral Leadership in Environmental,
Energy, and Economic Performance,
in 2009. This EO directed all
components of the Executive
Branch to develop and implement
climate change adaptation policies
within their organizations, among
other actions, consistent with its
organizational mission.7 In accor-
dance with the EO, agencies de-
voted to public health have focused
on climate change adaptation in the
public health sector.

Climate change is projected to
cause many adverse health effects in
the United States8 and abroad.9,10

The adverse health effects will
result from a range of direct and
indirect exposures that come from
shifting ecosystem dynamics: wors-
ening air quality; increasingly fre-
quent and severe extreme heat
events; shifts in precipitation, in-
cluding more frequent and severe
storms and floods; sea level rise;
and ocean acidification.11 As part
of the federal government, the De-
partment of Health and Human
Services (DHHS), which houses
the Centers for Disease Control
and Prevention (CDC) and other
agencies, takes part in a wide range
of activities that may be affected

by climate change. The activities
range from ensuring food safety to
conducting health research to for-
mulating health care policy. As
DHHS implements EO 13514, cli-
mate change adaptation will be
integrated into the Department’s
planning, operations, policies, and
programs, and there will be a cor-
responding effect on public health
preparedness.

The DHHS response to EO
13514 is coordinated centrally
within the Office of the DHHS
Secretary, and in particular, the
Office of the Assistant Secretary
for Administration. This response
has unfolded on several adminis-
trative levels. Sustainability offices
are responsible for administration
of DHHS mitigation activities in
response to the EO. Meanwhile,
programs in various DHHS agencies,
including the CDC, are largely re-
sponsible for adaptation activities.

The purpose of this article is to
highlight the portions of EO 13514
that guide DHHS’s adaptation ac-
tivities and to describe other EOs
that have previously affected
DHHS. We highlight the relevance
of recent climate change adapta-
tion literature to the department’s
EO compliance, outline initial ef-
forts at the CDC in response to the
EO, and consider future directions
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for further integration of climate
change adaptation in federal
agencies that have public health
missions.

A BRIEF PRIMER ON
EXECUTIVE ORDERS

Executive orders are directives
issued by the President of the
United States. They are typically
directed toward and govern ac-
tions by government officials or
agencies within the Executive
Branch. Executive orders can be
issued either pursuant to an ex-
press or implied delegation of au-
thority from Congress or pursuant
to the inherent powers afforded to
the President by Article II of the
US Constitution. Some EOs have
the force and effect of law. They
can be used to implement existing
law, to respond to unforeseen
crises, or to implement the policy
priorities of the President, and
have historically been implemented
in a variety of circumstances.12

The issuing President or any sub-
sequent President can revoke an
EO. An EO is also subject to re-
view by the judiciary. Furthermore,
in the event that the President’s
authority to issue an EO comes
from an act of Congress, Congress
retains the authority to override
the order legislatively.13

Each EO contains its own di-
rectives regarding federal agency
compliance. An EO may give de-
tailed directions for compliance,
or it may afford an agency near
complete discretion in how to
comply. Executive order 13514
represents a middle ground be-
tween these 2 poles. The EO spe-
cifically authorizes the White
House Council on Environmental

Quality (CEQ) to issue instructions
for implementation of the order.
These instructions list a number of
actions that agencies (e.g., CDC)
must undertake, but it is left to an
agency’s discretion on how to
conduct those actions. For exam-
ple, EO 13514 states that each
agency must establish an agency
climate change adaptation policy.
Such a policy must state certain
specifics, including the agency’s
process to ensure “effective adap-
tation planning implementation.”
However, EO 13514 does not
state how the agencies are to
create that policy or what choices
agencies are to make about it.

The Department of Health and

Human Services

The DHHS mission is to serve
as “the United States government’s
principal agency for protecting
health and providing essential hu-
man services to Americans.”14 The
DHHS is composed of the Office
of the Secretary and 11 operating
divisions, including 8 agencies in
the US Public Health Service and
3 human services agencies. DHHS
has a broad operational scope,
with activities that include research,
health protection, food and drug
safety, health care policy, and
health insurance provision. Its
programs account for almost a
quarter of federal government
outlays, and it administers more
grant dollars than all other federal
departments combined.15 As pre-
viously mentioned, CDC is one of
the DHHS agencies. DHHS’s cli-
mate change vulnerability assess-
ment and adaptation policy were
released in 2011. The policy applies
to all organizations within the DHHS
umbrella, including the CDC.16,17

Executive Orders and the

Department

Executive orders from the last
several decades have had implications
for both the DHHS and CDC,
including President Reagan’s
1986 EO 12564 on drugs in the
workplace and President Clinton’s
EO 12898 on environmental
justice. The DHHS response to
these 2 EOs illustrates how the
administrative changes that EOs
require can be carried out in
practice.

In both cases, responsibilities
for responding to EO directives
largely devolved to the agencies
with primary expertise in the rel-
evant area. President Reagan’s
EO 12564 established require-
ments for a drug-free federal
workplace, and the Substance
Abuse and Mental Health Services
Administration, the DHHS oper-
ating agency with the greatest
experience with substance abuse
issues, led the DHHS response18---20

to this EO. It did so by issuing
guidance on the identification of
“sensitive positions” subject to
drug testing and developing a pro-
gram for compliance. By contrast,
there was significant interagency
activity in response to President
Clinton’s EO 12898, which man-
dated the development of federal
guidance regarding the identifica-
tion of disproportionate adverse
health impacts on minority and
low-income populations. The re-
sponse included formation of an
interagency group that included
the Departments of Commerce,
Defense, Energy, Health and
Human Services, Housing and
Urban Development, Labor, Jus-
tice, and Transportation. Within
this group, the CDC and the

National Institute of Environmen-
tal Health Sciences took leadership
roles in coordinating the DHHS
response.21

IMPLEMENTING EXECUTIVE
ORDER 13514

President Obama issued EO
13514 in 2009. The EO required
federal agencies to comply with a
number of specific new require-
ments, including setting a 2020
greenhouse gas emissions reduc-
tion target and developing both
a policy statement on climate
change adaptation and an agency-
wide climate vulnerability analysis.
Climate adaptation components
of the EO, as prescribed in the
implementing instructions, are
listed in the box on page e3.

CLIMATE CHANGE AND
EXECUTIVE ORDER 13514

Executive order 13514 con-
tains directives on both climate
change mitigation and adaptation.
Our focus here is on its adaptation
provisions. The EO explicitly links
those provisions to support a fed-
eral national adaptation policy
formulated by the interagency
Climate Change Adaptation Task
Force.

The EO neither defines adap-
tation nor specifies particular ad-
aptation measures required for
compliance. Instead, it outlines a
process by which agencies are to
engage in the implementation. As
shown in the box on page e3, the
process begins with creation of
a policy andmandate. From there, it
proceeds to an assessment of recent
and projected future climatic shifts,
considers how these shifts may
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affect agency missions and opera-
tions, and then moves toward de-
velopment of an adaptation plan
and a formalized institutional
learning component. Federal
agencies must participate actively
in the Climate Change Adaptation
Task Force and “evaluate agency
climate-change risks and vulnera-
bilities to manage the effects of
climate change on the agency’s
operations and mission in both the
short and long term.” An agency
must “develop approaches through
which [agency] . . . policies and
practices . . . can be made com-
patible with and reinforce [the
Climate Change Adaptation Task
Force national climate change
adaptation] strategy.”7

Broadly construed, these
steps are consistent with recent
literature on climate change ad-
aptation,24 particularly in its em-
phasis on vulnerability assessment
and institutional learning. The

Intergovernmental Panel on Cli-
mate Change defines climate
change adaptation as

initiatives and measures to re-
duce the vulnerability of natural
and human systems against ac-
tual or expected climate change
effects. Various types of adapta-
tion exist, e.g., anticipatory and
reactive, private and public, and
autonomous and planned.1

In the case of the federal gov-
ernment, climate change adapta-
tion will likely be both anticipatory
and reactive,25 and carried out
primarily through the public sec-
tor, although there may be rele-
vant public---private collabora-
tions. There is early evidence of
such activities.5 In signaling its
intent to pursue adaptation activi-
ties without having yet embarked
on many specific adaptation ini-
tiatives, the federal government’s
response is similar to those of
governments in higher-resource
settings around the world.26 In

recent reviews of public health
adaptation activities specifically,
the United States is comparable to
its peers both in exhibiting a mod-
erately high level of engagement27

and in the piecemeal nature of
some of its public health adapta-
tion activities.28

The peer-reviewed literature on
climate change adaptation is evolv-
ing. There are ongoing discussions
regarding vulnerability assessment
and preparation of adaptation
plans that have yielded some
consensus,29---34 but other areas
are less settled.35,36 In general, the
way in which vulnerability is
framed can have significant impli-
cations for what adaptation activ-
ities are pursued.35 Specific to
public health, studies projecting
the health effects of climate change
are in agreement that climate
change will amplify many familiar
problems but will also bring novel
challenges. The literature includes

general guidelines on government
programs fostering adaptation37

that are applicable to public health.
Climate and health experts have
emphasized the need to shore up
capacity in some areas, such as
surveillance,2 although there has
been less discussion of how public
health should engage areas in
which incremental adaptation may
not adequately address certain
needs, a concern that has been
articulated in general,38 if not for
public health specifically.

As adaptation activities have
begun, the literature on the nature
of barriers to adaptation and
frameworks for diagnosing such
barriers39 has grown. In public
health, recent literature has iden-
tified several specific barriers to
successful adaptation, including
uncertainty in climate projections,
limits in technological advance-
ment and dissemination, institu-
tional limitations on collaborative

Summary of Implementing Instructions for Climate Change Adaptation Planning

1. Establish an agency climate change adaptation policy and mandate

d Each agency shall identify an agency climate change adaptation planning point of contact for the Implementing Instructions.

d Each agency shall issue an agency-wide policy statement signed by the head of the agency that commits the agency to climate change adaptation planning.

2. Increase understanding of how the climate is changing

d Each agency shall participate in CEQ-sponsored climate change adaptation planning workshops to increase agency understanding of how the climate is changing and share

information within the agency about how climate change impacts the agency.

3. Apply understanding to agency mission and operations

d Each agency shall submit responses to guiding questions found in Appendix E of the support document.

d Each agency shall submit an initial draft high-level analysis of agency vulnerability to climate change.

d Each agency shall complete a final high-level analysis of agency vulnerability to climate change.

4. Develop, prioritize, and implement actions

d Each agency shall identify three to five priority adaptation actions to be implemented in fiscal year 2012.

d Each agency shall submit an agency climate change adaptation plan.

5. Evaluate and Learn

d Each agency shall participate in CEQ-sponsored climate change adaptation planning workshops and share lessons learned with other agencies.

Note. CEQ = Council on Environmental Quality.

Source. White House Council on Environmental Quality.22,23
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efforts, limits on community social
capital, and cognitive limits that
inhibit effective risk management
behaviors.40 Inadequate funding
has also been raised as a con-
cern,41 as has the need for addi-
tional data to support adaptation
activities.42

Another theme of the literature
is the need for adaptation and
management approaches that are
iterative, interdisciplinary, and
systems-oriented, featuring the use
of modeling to project exposures
and compare the efficacy of vari-
ous potential interventions.25 In-
stitutional learning is also a high
priority43,44 in the literature on
climate change adaptation, with
a requirement for explicit, sus-
tained emphasis on social learning
within and across organizations.45

Attention to these issues is likely to
be important in determining the
success of federal climate change
adaptation activities.

CENTERS FOR DISEASE
CONTROL AND PREVENTION

The DHHS and CDC have taken
several actions in response to the
EO’s requirements as outlined in
the box on page e3. As one of the
department’s agencies, CDC has
adopted DHHS’s vulnerability as-
sessment and adaptation policy.
CDC is also exploring adaptation
activities within the organization,
activities that are consistent with its
mission, which is

collaborating to create the exper-
tise, information, and tools that
people and communities need
to protect their health—through
health promotion, prevention of
disease, injury and disability, and
preparedness for new health
threats. CDC seeks to accomplish

its mission by working with part-
ners throughout the nation and
the world to monitor health;
detect and investigate health
problems; conduct research to
enhance prevention; develop and
advocate sound public health
policies; implement prevention
strategies; promote healthy be-
haviors; foster safe and healthful
environments; and provide lead-
ership and training.46

Before the executive order,
CDC had already placed a very
high priority on public health
preparedness and continuous
operation in the face of extreme
weather events and other threats.
CDC’s activities in response to the
EO have focused less on opera-
tional issues to maintain activities
in the face of extreme environ-
mental hazards, but instead have
focused more on developing pro-
jects, programs, and policies within
the agency and in collaboration
with extramural partners. We
discuss each in turn.

Intramural Activities

Within CDC, the National
Center for Environmental
Health (NCEH) has taken the
lead on climate change adapta-
tion activities. This role preda-
ted the issuance of the executive
order. To house the effort,
NCEH started the Climate and
Health Program (CHP) within
NCEH’s Division of Environ-
mental Hazards and Health Ef-
fects. The CHP was established
in 2006 and formalized in 2009
with Congressional funding;
a full account of its activities has
been published elsewhere.47 As
with many CDC programs, the
CHP works collaboratively with
other groups to pursue its mis-
sion, which is

to lead efforts to prevent and
adapt to the anticipated health
impacts associated with climate
change. The Program seeks to
identify populations most vul-
nerable to these impacts, antici-
pate future trends, assure that
systems are in place to detect and
respond to emerging health
threats, and take steps to assure
that these health risks can be
managed now and in the future.48

The CHP’s 3 core functions are
to translate climate science to in-
form public health adaptation
to climate change, to create de-
cision support tools to enhance
preparedness for climate change,
and to serve as a credible leader
in planning for climate change
public health impacts. The CHP
has pursued these objectives
through a variety of intramural
and extramural activities.

The CHP has outlined priorities
for agency-wide climate change
adaptation. This process includes
articulation of a public health frame-
work for engaging climate change,2

developing a practical framework
for pursuing climate change adap-
tation activities,49 and highlighting
novel management strategies for
climate change adaptation in pub-
lic health.25 The CHP has also
engaged in outreach to a wide
range of partners within the CDC,
DHHS, and other parts of the
federal government. In addition, it
has cultivated partnerships with
state and local government
agencies, civic and other organi-
zations, and the World Health
Organization (WHO). The CHP
works closely with agencies coor-
dinating the federal climate change
response (e.g., the US Global Change
Research Program and the White
House CEQ), and it supports state
and local health departments’

climate change adaptation efforts
through the Climate-Ready States
and Cities Initiative cooperative
agreements.50 These efforts par-
allel activities at the WHO and
the European CDC, and are aimed
at advancing climate change
adaptation efforts in member
organizations.

The CHP has worked with
other CDC programs that address
health outcomes affected by cli-
mate change. These other pro-
grams have incorporated climate
change adaptation planning into
their activities, where it has been
appropriate to do so. Examples
range from disaster preparedness
programs to vector-borne and
zoonotic disease programs to pro-
grams addressing global health.
The CHP seeks to build under-
standing of the theory and practice
used to explore the impact of
climate change on health. As pre-
viously noted, several technological,
institutional, and human chal-
lenges to pursuing climate change
adaptation in public health exist.
However, for an agency such as
CDC, which prizes “scientific ex-
cellence, . . . well-trained public
health practitioners and leaders
dedicated to high standards of
quality and ethical practice,”46

these challenges are not unlike
learning challenges that the orga-
nization has faced in adapting to
other public health threats.

One key partner of the CHP has
been the CDC’s National Center
for Emerging Zoonotic and Infec-
tious Diseases (NCEZID). The
National Center for Emerging
Zoonotic and Infectious Diseases
has recognized the role of climate
among other factors in driving
the emergence, re-emergence, and
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geographic redistribution of a
wide range of such infectious dis-
eases as dengue, malaria, plague,
Lyme disease, and hantavirus.
NCEZID began its climate adap-
tation efforts by exploring the
potential effects of climate change
on infectious disease51 and by
outlining several priorities for de-
veloping laboratory and surveil-
lance capacity to detect changes in
the incidence and distribution of
vector-borne, zoonotic, and envi-
ronmentally associated infectious
disease agents. NCEZID also main-
tains the subject matter expertise
to recognize and respond to novel
disease agents in areas where they
previously have not been seen.
This expertise includes the ability
to model the anticipated effects of
weather patterns and climate dis-
ruption on the emergence of dis-
eases. Future NCEZID efforts may
focus on investing in increased
surveillance capacity for collecting
disease distribution information (in
humans, vectors, reservoirs, and
the environment) at temporal and
spatial resolutions that will allow
integration with remotely sensed
weather data and other databases
that contain important climatic
indicators.

Table 1 outlines potentially
climate-sensitive operations and
programs at CDC, grouped by
health focus area, and examples
of potential adaptation activities.

Extramural and Interagency

Activities

As previously indicated, EO
13514 requires that agencies ac-
tively participate in the interagency
Climate Change Adaptation Task
Force. This task force is co-chaired
by the White House CEQ, the
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Office of Science and Technology
Policy, and the National Oceanic
and Atmospheric Administration.
It includes official DHHS repre-
sentatives from both CDC and the
National Institutes of Health. In
October 2010, in response to the
EO, the Climate Change Adapta-
tion Task Force issued a progress
report in support of a National
Climate Change Adaptation Strat-
egy.22 In March 2011, the CEQ
issued a set of implementing in-
structions that recommended
actions for federal government
agency adaptation planning.23 These
instructions serve as high-level
guidelines for agency compliance
with the EO. They provide a
framework for integrating climate
change adaptation into planning,
operations, policies, and pro-
grams. The guidelines also note
that each office and agency will
need to do further work to de-
velop its own adaptation plans.
This work is to be accomplished
in 5 steps, as summarized in the
box on page e3.

The Climate Change and Hu-
man Health Group (CCHHG) of
the United States Global Change
Research Program (USGCRP) has
helped to coordinate response to
the EO from a health perspective.
The group was created by USGCRP
member agencies to integrate
relevant science and technology
programs and capabilities through
interagency, interdisciplinary, and
intergovernmental collaborations.
These collaborations span basic
research to decision-making to
application, with the ultimate goal
of building community resilience
to climate change effects. The
CCHHG published a white paper
outlining climate and health

research needs.52 Currently, 2 of
the 3 co-chairs of the CCHHG are
from DHHS, and several members
of the CCHHG also serve on the
Climate Change Adaptation Task
Force, including CDC staff.

In addition to producing the
progress report and informing
CEQ’s implementing instructions,
the Climate Change Adaptation
Task Force co-hosted a series of
workshops to facilitate agency ad-
aptation planning. Four workshops
were held in the summer of 2011
to help federal government agencies
prepare for their required climate
vulnerability assessments, a step in
the adaptation process. Given an-
ticipated health effects of climate
change, the health sector was made
a high priority. The CHP facili-
tated the June 2011 Federal Ad-
aptationWorkshop on climate and
health vulnerability relating to the
EO. This event included input
from other CCHHG members, in-
cluding the National Institutes of
Health. It served to inform agencies
of how they might incorporate
health effects into their agency
vulnerability assessments.

Next Steps

It is clear that the public health
impact of climate-sensitive envi-
ronmental exposures is already
large53 and that climate change
threatens to increase this burden
significantly. However, because
precise, valid estimates of future
burden are elusive, it is difficult to
determine whether current pro-
gramming is adequate to meet the
expected need. In the context of
this uncertainty, the CHP has en-
deavored to structure CDC’s cli-
mate change adaptation activities
according to theoretical frameworks

articulated early in the CHP’s de-
velopment—specifically, with an
eye toward the 10 essential public
health services2—and to update
this framework as the program has
evolved (i.e., to include an iterative
approach based on adaptive man-
agement).25 Because climate
change adaptation needs poten-
tially figure into such a wide range
of public health activities, the CDC
has had to focus on preparedness
for high priority hazards (e.g., ex-
treme heat) and activities (e.g.,
supporting state and local partners)
while also highlighting priorities for
future programming, such as those
listed in Table 1.

As we continue to learn about
climate change and its likely im-
pacts, we will need to update our
priorities and incorporate new in-
formation regarding threats and
effective responses. For the CDC,
near-term priorities include ongo-
ing risk assessment through sur-
veillance and monitoring, as well
as engagement of state and local
public health partners to continue
developing climate change adap-
tation expertise at multiple levels.
As these activities mature and
needs become clearer, it will be
possible to evaluate program im-
pacts more formally. For instance,
although the activities of state and
local partners funded through the
Climate Ready States and Cities
initiative are not yet ready for
evaluation, both impact and out-
come evaluations are explicit re-
quirements of the cooperative
grant, and evaluation of findings
is expected within the next sev-
eral years. The CDC is looking
forward to documenting and
disseminating the best practices
that result.

POTENTIAL EXPANDED
LINKAGE AND ITERATION

The National Climate Assess-
ment (NCA) is a quadrennial sci-
entific assessment conducted by
the USGCRP, as mandated by
Congress in the Global Change
Research Act of 1990 (15 U.S.C.
2921 et seq). The Act requires the
USGCRP to produce a report for
Congress and the President that
evaluates, integrates, and interprets
the findings of the federal research
program on global change. The
assessment currently underway
will be complete in 2014. Com-
pared with previous assessments,
the current assessment has an
increased emphasis on, among
other priorities, risk-based fram-
ing, clarification of confidence and
uncertainties, enhanced public en-
gagement and communications,
adaptation activities, and the need
for sustained assessment activities.

Although EO 13514 does not
explicitly link agency adaptation
activities with the NCA, agency
activities in support of the execu-
tive order—including assessments
of agency vulnerabilities and ad-
aptation priorities—are clearly rel-
evant to the NCA process. Likewise,
the assessments required by the
NCA have clear relevance to the
activities mandated by the EO.
The 2 tracks could serve as a mu-
tually reinforcing, iterative process.
Such linkage might help address
several challenges to public health
adaptation by linking adaptation
activities with systematic reassess-
ment and processes that foster
institutional learning. The NCA
could generate strategies to
close research and preparedness
gaps and promote innovative
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management approaches. Given
the necessity of iteration in climate
change adaptation,54 such a paral-
lel process could significantly
strengthen federal adaptation ef-
forts.

ADAPTATION BARRIERS
AND EXECUTIVE ORDER
13514

In their discussion of barriers to
climate change adaptation, Moser
and Ekstrom39 divide the adapta-
tion process into understanding,
planning, and managing phases.
The understanding phase focuses
on detecting the problem and
reframing it for specific contexts;
the planning phase focuses on de-
veloping, assessing, and imple-
menting adaptation options; and
the managing phase focuses on
implementation, monitoring, and
evaluation.39 Each phase has poten-
tial barriers to successful adaptation.
In addition to providing an adap-
tation mandate for federal
agencies, EO 13514 has directives
focused on each phase of the ad-
aptation process. From a diagnostic
and planning standpoint, it is
reasonable to briefly consider
how the barriers to adaptation,
as defined by Moser and
Ekstrom,39 may affect activities
in response to the EO, with the
understanding that these potential
barriers are common to any ad-
aptation effort.

In the understanding phase,
there are relevant issues regarding
problem detection, which derive,
in particular, from traditional re-
liance on surveillance and retro-
spective studies to characterize
problems and from previous ex-
perience with emerging concerns

that have unfolded in real time.
There are also issues related to
data availability and defining thresh-
olds of concern among the various
operating groups under the CDC
umbrella. In the planning phase,
there are issues related to devel-
oping adaptation options at the
appropriate programmatic level,
and assessing and prioritizing these
options in comparison with the
many other immediate and press-
ing public health needs faced across
the agency. In the managing phase,
there are potential issues regard-
ing implementation and coordina-
tion, as well as availability of
appropriate technical resources;
the need to develop monitoring
plans for adaptation activities
and the challenge of measuring
efficacy against slowly emerging
threats are also important con-
siderations.

As previously noted, adapting
to the health impacts of climate
change is in some ways quite sim-
ilar to other learning challenges
that the CDC has faced. However,
some other aspects of the chal-
lenge, such as the heavy reliance
on modeled and projected impacts
and the intergenerational equity
nature of the concern, are new;
close attention to potential bar-
riers will be needed to facilitate
navigation.

FOSTERING FEDERAL
ADAPTATION BY
EXECUTIVE ORDER

Some have noted the potential
fragility of pursuing climate
change adaptation by the EO,5,55

given the potential for repeal by
a future executive and judicial re-
view.13 It is also reasonable to ask

what adaptation activities consis-
tent with agency missions would
have occurred regardless. Finally,
based on the literature examining
barriers to action, it is appropriate
to consider how other barriers to
adaptation may affect implemen-
tation of adaptation activities in
response to the EO.

It is difficult to speculate as to
what might have occurred without
the EO, which appears to have
served as a starting point for fed-
eral agencies to develop long-term
resilient adaptation strategies.
Doubtless, activities directly re-
lated to EO compliance, such as
the workshops aimed at facilitating
agency adaptation planning held
by the Climate Change Adaptation
Task Force, would not have oc-
curred as they did without the EO.
It is more difficult to apply such
a test to other activities within
DHHS, where a departmental
vulnerability assessment and an
adaptation policy have been de-
veloped, and within CDC, where
several intramural and extramural
activities are underway. It is pos-
sible that some adaptation activi-
ties, particularly those most in
keeping with CDC’s mission and in
response to apparent and emerg-
ing threats, would have occurred
regardless.

However, it is also likely that
the EO has encouraged explicit
consideration of a wide range of
public health threats and adap-
tation needs earlier than might
otherwise have happened in the
absence of executive leadership.
Perhaps more important are the
questions of how to build on ex-
isting activities and to evaluate
their impacts. Ongoing needs as-
sessment, program development,

attention to potential public health
adaptation needs, and integration
with other federal adaptation ac-
tivities will continue to help im-
prove preparedness by reducing
vulnerability and increasing resil-
ience to climate-related hazards.49

Evaluation of these efforts, par-
ticularly those aimed at develop-
ing facility with climate change
adaptation among state and local
public health partners, should be
a priority, both to guide future
resource use and to build the
evidence base for climate change
adaptation in public health more
generally.

CONCLUSIONS

President Obama’s EO 13514
is a mandate to agencies within the
Executive Branch to pursue both
climate change mitigation and ad-
aptation concomitantly.7 It provides
a loose structure for pursuing cli-
mate change adaptation on an
agency-by-agency basis while
providing a framework for inter-
agency collaborations. The EO
and compliance activity to date are
largely in keeping with current
state-of-the-science regarding cli-
mate change adaptation. The CDC
has followed the EO 13514 ad-
aptation mandate and developed
robust climate and health pro-
gramming, and continues to seek
ways to integrate climate adapta-
tion into other programmatic
areas. The EO supports further
collaboration across federal
agencies. The NCA offers an
opportunity to integrate formal
assessment of current vulnerabil-
ities and adaptation activities
with recommendations relevant
to EO 13514 and to address
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several known challenges to cli-
mate change adaptation in public
health. These and related inter-
agency activities will serve as
a strong foundation for future
adaptation activities addressing
climate change. They have
the potential to increase the
public health sector’s resilience
to anticipated climate change
effects. j
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