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ABSTRACT

States are using climate change adaptation plans to prepare for the impacts of cli-
mate change. As of October 2014, 14 states had finalized state-led adaptation plans.
An additional eight states and the District of Columbia had some adaptation plan-
ning underway. The Georgetown Climate Center is tracking implementation of
these plans and making these data available to scholars, practitioners, and the public
through an interactive tool in the Climate Center’s Adaptation Clearinghouse. This
research provides, for the first time, an empirical assessment of the progress that
states are making implementing their adaptation plans. Among states with plans,
there is significant variation in the number of goals included in each plan, the sec-
tors covered, and the degree of implementation that has occurred. The number of
discrete goals in state plans ranges from 28 to 373, and the level of implementation
progress ranges from 16 to 87%. Our research demonstrates that states are actively
implementing the goals in their adaptation plans, but the process of plan develop-
ment and the progress in implementation are highly state specific.

Introduction
The impacts of climate change are now challenging and will continue to challenge

public institutions at all levels of government. Proactive climate adaptation involves
adjustments in human systems that moderate the harm of or exploit beneficial op-
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portunities related to actual or expected climate impacts (IPCC 2007). Federal
agencies, state and local governments, private actors, and non-governmental or-
ganizations may undertake such proactive planning, which we refer to as adapta-
tion. Our research focuses on the actions of state governments in the United States.
While planning at the state level is not sufficient to adequately prepare for climate
impacts, state action is a necessary component of a national response to climate
change. Indeed, scholars have predicted and observed state leadership on climate
change policy (Rabe 2004; Selin and VanDeveer 2007; Thomson and Arroyo 2011;
Arroyo and Cruce 2012).

A number of states have been early actors in developing and implementing cli-
mate change adaptation plans. As of October 2014, 14 states' had finalized state-led
adaptation plans. An additional eight states and the District of Columbia® had some
adaptation planning underway (see Map 1). * These plans reflect the effort of states
to proactively adapt to the current and future impacts of climate change. After states
have adopted plans, they face the challenge of implementing them. Although some
research has analyzed the development of these state plans (Wheeler 2008; Arroyo
and Cruce 2012), until recently, state officials, scholars, practitioners, and the pub-
lic lacked a quantifiable, cross-state assessment of the progress states are making in
implementing their adaptation plans. Without these data, we have been unable to
determine what progress states are making in preparing for climate impacts. The
research we describe here is an early attempt to address that question.

Odur research has found that that there is significant variation among states across
multiple dimensions.* This variation can be seen 1) in the process states undertook
to develop their plans, 2) in the content of those plans, and 3) in the progress states
are making in implementing their plans. States are actively implementing the goals
in their adaptation plans, but the process of plan development, the content of plans,
and the progress of implementation is highly state specific. In addition to identify-
ing the variation that has characterized this first round of state adaptation planning,
it is possible to propose a number of potential factors that influence this variation.
These include the impetus for the plan (e.g., by executive order or legislative man-
date), the number of recommendations in the plan, the level of political support,

1. Alaska, California, Colorado, Connecticut, Florida, Maine, Maryland, Massachusetts, New Hampshire, New York,
Oregon, Pennsylvania, Virginia, and Washington.

2. District of Columbia, Delaware, Hawaii, Michigan, Minnesota, New Jersey, Rhode Island, Vermont, and Wisconsin.

3. All data are available from the Georgetown Climate Center. See http://www.georgetownclimate.org/adaptation/state-
and-local-plans

4. A full description of our methodology is included in Appendix II and is available at http://www.georgetownclimate.
org/node/9562
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Map 1. State and local adaptation planning in the United States.

and the time elapsed since the publication of the plan. Our research suggests some
factors that may influence the progress states are making in implementing their
plans. We leave it to other scholars and future work to formally test the influence of
these factors. The primary aim of this research is to assess the level of progress states
are making in implementing their adaptation plans.

Plan development

There is considerable variation in the process by which states initiated, developed,
and adopted adaptation plans (see Table 1). The 14 states with state-led, finalized
adaptation plans initiated the development of these plans between 2007 and 2009.
Nine of these states initiated the process through executive action, while the re-
maining five initiated the process through legislative action. The resulting plans
were finalized between 2008 and 2013. The average time from initiation of the pro-
cess to completion of a plan was just over two years. State agencies most often led
the development of the plans, with academic and non-governmental organization
participation. We did not examine the particular political dynamics driving plan
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TABLE 1. State climate change adaptation plans.

State Initiated Executive action Legislative action Plan Finalized
Alaska 2007 Administrative Order Alaska Climate Change 2010
238 (Palin) Strategy: Addressing Impacts
in Alaska
California 2008 Executive Order S-13-08 California Climate 2009
(Schwarzenegger) Adaptation Strategy
Colorado 2008 Executive Order B007-08 Final Report of the Colorado 2011
(Ritter) Climate Preparedness Project
Connecticut 2008 Public Act No. 08-98: An Connecticut Climate 2013
Act Concerning Connecticut ~ Change Preparedness Plan
Global Warming Solutions
Florida 2007  Executive Order 07-128 Florida’s Energy and Climate 2008
(Crist) Change Action Plan
Maine 2009 LD 460/SPO 163: Resolve, People and Nature Adapting 2010
To Evaluate Climate Change  to Climate Change:
Adaptation Options for the ~ Charting Maine’s Course
State
Maryland 2007  Executive Order Comprehensive Strategy 2008
01.01.2007.07 for Reducing Maryland’s
(O’Malley) Vulnerability to Climate
Change: Phase I: Sea-level
rise and coastal storms
Phase II: Building societal, 2011
economic, and ecological
resilience
Massachusetts 2008 S 2540: Global Warming Massachusetts Climate 2011
Solutions Act of 2008 Change Adaptation Plan
New Hampshire 2007  Executive Order Number New Hampshire Climate 2009
2007-3 (Lynch) Action Plan: A Plan for
NH’s Energy, Environment,
and Economic Development
Future
New York 2009  Executive Order 24 New York State Climate 2010
(Paterson) Action Plan
Oregon 2009 Governor directs state Oregon Climate Change 2010
agencies and partners Adaptation Framework
to develop adaptation
recommendations
(Kulongoski)
Pennsylvania 2008 Act 70: The Pennsylvania Pennsylvania Climate 2011
Climate Change Act Adaptation Planning Report:
Risks and Recommendations
Virginia 2007  Executive Order 59 Virginia’s Final Report: A 2008
(Kaine) Climate Change Action Plan
Washington 2009 E2SSB 5560: State Agency Preparing for a Changing 2012

Climate Leadership Act

Climate: Washington State’s
Integrated Response Strategy
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development and adoption in each state. We leave it to other scholars to more fully
characterize the process of plan development in each individual state, particularly
with regard to the influence of political dynamics and the role of non-state actors.

The process Washington State used is representative of states whose planning
was initiated by legislative action. In 2009, the Washington state legislature enacted
a statute requiring state agencies to develop an integrated climate change response
strategy (E2SSB 5560: State Agency Climate Leadership Act). The Department
of Ecology was tasked with leading the development of this strategy. State agen-
cies were supported by academic and non-governmental organizations including
the Climate Impacts Group at the University of Washington. In April 2012, the
Department of Ecology released the final adaptation plan, Preparing for a Changing
Climate: Washington States Integrated Climate Response Strategy.

Colorado’s planning process highlights the important role that academic and
non-governmental organizations often play in the development of state adapta-
tion plans. In 2008, Governor Ritter created the state’s Climate Change Advisory
Panel by executive order (Executive Order B007 08). The Governor also initiated
the Colorado Climate Preparedness Project, which was carried out by the Western
Water Assessment (WWA), an applied research program based at the University
of Colorado, Boulder. Guided by a team of representatives from the Governor’s
Energy Office, the Colorado Water Conservation Board, and a number of state
agencies, the WWA released the “Colorado Climate Preparedness Project: Final Re-
port” in 2011. While some stakeholders do not consider the 2011 document a final
adaptation plan for Colorado, the state is pursuing implementation of many of its
recommendations.

Like Colorado’s planning process, Maryland’s was initiated by executive ac-
tion. On April 20, 2007, Governor O’Malley signed an executive order establishing
the Maryland Commission on Climate Change and directing the Commission to
create a Climate Action Plan that would include measures to reduce greenhouse
gas emissions and prepare for the impacts of climate change (Executive Order
01.01.2007.07). The executive order called for the creation of an Adaptation and
Response Working Group within the Commission to develop the adaptation por-
tions of the state’s Climate Action Plan. Maryland’s focus on both reducing green-
house gas emissions and preparing for climate impacts reflects a similar dynamic
in many states. In a number of cases, including Connecticut, Florida, and others,
adaptation planning was integrated into broader climate change planning processes
that focused on efforts to reduce greenhouse gas emissions.

Maryland’s process was unusual in that the state pursued adaptation planning
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in two phases. The first phase of planning produced a report titled “Comprehen-
sive Strategy for Reducing Marylands Vulnerability to Climate Change, Phase I: Sea-
level Rise and Coastal Storms,” which was published on September 12, 2008. The
second phase of planning produced a second report titled “Comprehensive Strategy
for Reducing Maryland’s Vulnerability to Climate Change, Phase II: Building societal,
economic, and ecological resilience,” which was published on January 24, 2011. In
November 2014, Governor O’Malley signed a new executive order expanding the
membership and mission of the Maryland Commission on Climate Change (Ex-
ecutive Order 01.01.2014.14).

Maryland is not alone in developing multiple plans, however. The California
Natural Resources Agency (CNRA), responding to Executive Order S-13-08, re-
leased a comprehensive statewide “Climate Adaptation Strategy” in December 2009.
In July 2014, CNRA released an update to the 2009 plan titled “Safeguarding Cali-
fornia: Reducing Climate Risk: An update to the California Climate Adaptation Strat-
¢gy.” The 2014 update highlights California’s progress in implementing the 2009
plan and includes new and refined adaptation goals for the state.”

The variation in the process by which states developed adaptation plans may
be a result of each state’s particular set of political factors, governmental and non-
governmental capacity, and climate vulnerabilities. A study of adaptation planning
in Europe found that nation-states susceptible to extreme weather events and cog-
nizant of the economic costs of inaction were driven to adopt national adaptation
strategies (Swart et al. 2009). It may be the case that vulnerability to climate impacts
similarly influences states to adopt adaptation plans. While a detailed investigation
of this question is beyond the scope of this article, Maryland’s 2008 plan acknowl-
edges that the state’s coast is particularly vulnerable to storms and that these hazards
are “exacerbated by climate change and sea-level rise.” The 2008 plan then focuses
specifically on steps to reduce this vulnerability.

Plan content
There is also variation in the content of state adaptation plans. At the most basic

level, state adaptation plans vary in the number of goals they include (see Table
2).° The number of goals in each plan ranges from 20 in Maryland’s Phase I plan

5. California’s 2014 plan is not included in this analysis of state plan implementation. The Climate Center intends to
assess implementation of that plan in future phases of our research.
6. We use the term “goals” to refer to discrete adaptation objectives articulated in each state plan. States use a variety of

10



's10}09s a|dijnw 0} paubisse aiem sjeob |B10}09s-SS010 8snedaq S|eob S8]el1S 8y} JO Jaquinu [Bj0} 8y} Paadxa Aew S10}08s |[e ul S[eob Jo Jaquinu 8y} ‘erels usanib Aue 1o :810N

%89l T9I %BSEI P8I WEFI I6I %ILI 6T %89 G611 %ES 09 BFII S$FI %9EI #6I %86 S9I  8&6CI uvapy
%CT  SE %L1 6% %Il SE %91 SH %El LE %Y IT %ST ¥ %PI  6¢ %Il ¢¢ /8T  TI0T uoiBuryse
%I 6 %0 0 %IT 6 %61 8 %0 0 %0 0 %I 6 %0 0 %0 0 (57 800C eruidnp
%¢ ¢ %9 I€ %8 L %IT 0L %€l 11 %0 0 %0 0 %0C LT %8 L /8 1102 BIUBA[ASUUD ]
%6 IT %81  TC %Il €1 %S 9 %0 0 %HYT 6T %91 61 %91 61  %T 4 7L 010T u03210
%0 0 %IT €I %0T  ¥T  %6T  S€ %0 0 %T [4 %% ¢ %6 T %9T 1€ Iz 010¢ 10X MIN
%87 91  %¢ I %81 9 %81 9 %¢ I %81 9 %0 0 %¢ I %0 0 ¢¢ 6007 enysdurep] moN
%9 T %S 0C %8I 89 %8T €0l %¥ FI %S LT %BT €S %01 LS %IT 0% €/ 110C $119SYIBSSEIN
%1 4 %61 6T %0T 1€ %0T 1€  %IT €€ %S €1 %9 0T  %I¢ 8% %8I 8T ST 110T (1) pueldrey
%01 4 %01 4 %ST S %0T ¥ %G1 ¢ %G I %Sy 6 %G1 ¢ %01 4 0c 800¢ (1) pueldrepy
%IE  LE %6 I % 8 %Y1 91 %S 9 %9 L %LT 0T %8 6 %¢ ¥ 81T  010T SuIEN
%6E 1T %L 4 %Il ¢ %IT 9 %0 0 %¥ I %YL ¥ %HL ¥ %0 0 8¢ 800C EPLIO[]
%Il 8 %IT 91 %81  HI  %¥I I % 4 %% ¢ %S ¥ %ET 0T %L1 €I 9/ €10T INO2UUO))
%61 FL  %¥T LT %0 0 %YT LT %0 0 %0 0 %0 0 %81 €I %¥I Ol L 1102 OpeI0[0])
%9 61  %¥T 6% %Tl 0% %01 %€  %LT 85 %0 0 %6 I€ %I 0S %61 %9 ¢FE  600T BIUIOfED)
%YE  FS %6 ¥I %ST  ¥C %S 7T %8 €1 %0 0 %% L %61 0€ %8 €l 86T 010T BSE[Y

% # % # % # % # % # % # % # % # % #  S[eon  Ieag areg
uwﬂuo Huuw\k/ L:NDE u:@ﬂ& u‘-juuﬂ.ﬁmnw‘.@cﬁ \Auuwu‘-cm wmuc_uo‘._mmuuL wﬁdouo\wumwou \Aﬁmuuzﬁo_m wuﬂﬁﬂuﬁwa& —NuO.H.

Aouadrawyy

‘(s|eob |e) J0108s Ag seob ueld g 8|qeL



Michigan Journal of Sustainability

to 373 in Massachusetts’ plan. The average number of goals in the plans is 136.
This variation in the number of goals can be interpreted in a number of ways. State
agency staff in Washington said their process focused on articulating an ambitious
vision for preparing the state for climate impacts, resulting in a plan with 287 goals.
These goals address all nine sectors tracked by the Georgetown Climate Center.
Other states created plans with a more specific focus. For example, Colorado’s plan,
which has 72 goals, includes goals in five of the nine sectors. The plans also differ
in the specificity of their goals. For example, New YorK’s plan, which has 121 goals,
identifies very specific objectives like the need for a new water withdrawal regula-
tion. Florida’s plan, which has 28 goals, includes more general objectives like the
“Protection of Ecosystems and Biodiversity.” This difference in specificity is another
example of the idiosyncratic character of each state’s approach.

States also vary in the sectors addressed by their plans. We identified nine sec-
tors by which to categorize recommendations in each plan (i.e., Agriculture, Bio-
diversity, Coasts/Oceans, Emergency Preparedness, Forestry, Infrastructure, Public
Health, Water, and Other).” These sectors were applied uniformly across plans to al-
low for comparison across plans. The sector with the most goals was Infrastructure.
On average, 17.1% of goals were related to Infrastructure. Conversely, the sector
with the fewest goals across the plans was Emergency Preparedness. On average,
only 5.3% of goals were related to Emergency Preparedness. The sectors covered by
each state’s plan may reflect the vulnerabilities of most concern in a given state. For
example, three states with little or no coastline (Colorado, New Hampshire, and
Pennsylvania) do not include goals related to Coasts and Oceans. Conversely, Mary-
land’s Phase I plan, which focused specifically on the impacts of sea-level rise and
coastal storms, devoted 45% of its goals to the Coasts and Oceans sector. However,
other factors may influence the sectors covered in each plan.

There is also variation in the number of recommendations by type. In order to
distinguish between the kinds of action called for in each goal, we divided goals into
three categories. The Planning and Capacity Building category includes goals that
call for the provision of information, express aspirations, encourage collaboration,
provide technical assistance, assess vulnerability, recommend additional planning,

terms (e.g., recommendations, strategies, actions, goals) to refer to the objectives in their plans. Our use of the term
“goal” allows for a consistent descriptor across plans but admittedly obscures the nuanced meanings of the various
terms used by each state.

7. In many cases, these nine sectors do not perfectly match the sectoral categories used by the states in their plans. We
chose to use these sectors to enable consistent comparison across states. When our sectors did not match the sectors
used by states, we assigned state goals to the most comparable sectoral category. Goals that cross sectors were assigned
to multiple sectors. Thus, for any given state, the number of goals in all sectors may exceed the total number of that
state’s goals.

12
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etc. For example, Pennsylvanias plan includes the following goal: “Conduct pre-
dictive modeling and risk assessment for invasive species and pathogens that may
be moving into the state.” The Law and Policy category includes goals that create
new laws or change existing ones; create new programs; provide new, additional,
or redirected funding; reform existing regulations or create new ones, etc. For ex-
ample, Pennsylvania’s plan includes the following goal: “Revise storm water regu-
lations to accommodate increases in precipitation and run-off.” Finally, the Post-
Implementation Monitoring category captures activities that monitor the impact of
adaptation actions after they have been implemented. For example, Pennsylvania’s
plan calls for “More intense inspection of transportation infrastructure after high
impact events in areas that are subject to erosion.”

Our research found a clear emphasis on planning and capacity building in all
plans (see Table 3). The average percentage of goals oriented toward planning and
capacity building across all plans was 73%; the percentages ranged from a low of
46% in Pennsylvania’s plan to a high of 93% in Colorado’s plan. Pennsylvania’s plan
had the highest number of goals focused on changes to law and policy, with 53%
in that category. An average of less than 1% of goals across all plans was devoted
to post-implementation monitoring, with a high of 4% in California’s plan. Given
that most states are in the early stage of state adaptation planning, it is not surpris-
ing to observe the emphasis on planning and capacity-building activities.

TABLE 3. Plan goals by type (all goals).

Planning and Post-Implementation
Capacity Building Law and Policy Monitoring

State Year  Total Goals # % # % # %
Alaska 2010 158 124 78% 34 22% 0 0%
California 2009 345 199 58% 131 38% 15 4%
Colorado 2011 72 67 93% 4 6% 0 0%
Connecticut 2013 76 63 83% 13 17% 0 0%
Florida 2008 28 18 64% 9 32% 0 0%
Maine 2010 118 83 70% 35 30% 0 0%
Maryland (I) 2008 20 12 60% 7 35% 1 5%
Maryland (II) 2011 154 129 84% 25 16% 0 0%
Massachusetts 2011 373 312 84% 59 16% 2 1%
New Hampshire 2009 33 25 76% 8 24% 0 0%
New York 2010 121 78 64% 43 36% 0 0%
Oregon 2010 122 104 85% 18 15% 0 0%
Pennsylvania 2011 87 40 46% 46 53% 0 0%
Virginia 2008 43 31 72% 12 28% 0 0%
Washington 2012 287 222 77% 62 22% 3 1%
Mean 135.8 100.5 73.0% 33.7 25.9% 1.4 0.5%

13
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Implementation progress

States have made various degrees of progress in implementing those plans. Across
plans, the average percentage of all goals that were assessed as “In Progress” is 53%,
with a low of 12% in Virginia and a high of 80% in Maryland’s Phase I plan.
The average number of goals assessed as “Completed” is 6%. Table 4 displays the
implementation progress made by each state. Table 4 also combines the In Progress
and Completed goals to provide a more comprehensive measure of implementation
progress.

TABLE 4. Plan implementation progress (all goals)

In Progress and

In Progress Completed Completed

State Year Total Goals # % # % # %

Alaska 2010 158 52 33% 1 1% 53 34%
California 2009 345 251 73% 48 14% 299 87%
Colorado 2011 72 34 47% 7 10% 41 57%
Connecticut 2013 76 47 62% 2 3% 49 64%
Florida 2008 28 16 57% 0 0% 16 57%
Maine 2010 118 84 71% 4 3% 88 75%
Maryland (I) 2008 20 16 80% 3 15% 19 95%
Maryland (II) 2011 154 91 59% 3 2% 94 61%
Massachusetts 2011 373 191 51% 24 6% 215 58%
New Hampshire 2009 33 17 52% 2 6% 19 58%
New York 2010 121 63 52% 17 14% 80 66%
Oregon 2010 122 53 43% 7 6% 60 49%
Pennsylvania 2011 87 33 38% 2 2% 35 40%
Virginia 2008 43 5 12% 2 5% 7 16%
Washington 2012 287 165 57% 12 4% 177 62%
Mean 135.8 74.5 52.5% 8.9 6% 83.5 59%

We also examine the progress states are making by sector (see Table 5). Across
plans, the infrastructure sector has seen the most progress, with 10% of infrastruc-
ture goals either In Progress or Completed. The state that has made the most prog-
ress in any one sector is Maryland, with 40% of its 2008 goals in the Coasts and
Oceans sector either In Progress or Completed.

We can also assess implementation progress by goal type. Across all plans, the
goals related to Planning and Capacity Building have seen the most progress, with
an average of 43% assessed as either In Progress or Completed. Goals in the Law
and Policy category have been implemented at a lower rate, with an average of only
15% of these goals either In Progress or Completed across states. Maryland again

14



's10300s o|dijnw 0} paubisse aiem s|eob |B10}08S-SS010 BsNeoaq s[eob S;21elS 8y} JO Jaquinu |10} 8y} peaoxe Aew s10}08s |[e ul s|eob Jo Jaquinu sy} ‘sjels uaAlb Aue 104 810N

%08 I8 %8G ISl %8Z CII %Z0I #%I %6% I8 %EE €€ %8 66 %<6 0€I %S £0I 8S¢I uvapy
%L 1T %01 8T %8 (44 %TT  ¥E %L I %C 9 %01 87T %01 6T %L 1T /8T  TI0T uoI3uryse
%T I %0 0 %T I %T I %0 0 %0 0 %06 ¥ %0 0 %0 0 94 800¢C eruIsIA
%1 I %81 91 %1 I %S ¥ %9 S %0 0 %0 0 %L 9 %T C L8 110T BIUBAASUUS]
%¢ ¥ %IT €1 %Y S %€ ¥ %0 0 %Cl  S1 %L 8 %L 6 %C [4 L 010T uoda10)
%0 0 %8 01 %L1 1T %91 61 %0 0 %C 4 %C 4 %8 01 %Cl ¥l Iz 010¢C STOA MIN
%IT L %¢ I %Cl ¥ %ST ¢ %¢ I %06 ¢ %0 0 %¢ ! %0 0 €€ 6007 Prysdurery moN
%C L %¢ 01 YA S 4 %91 85  %¢ 0T %C 9 %06 € %L 9C %S 0T €L¢ T10T SHISNYIESSEN
%l 1 %yl TC %YL 1T %yl 1T %L1 9T %S L %S 8 %0T 1€ %01 ST ¥SI  110C (In) puerdrey
%01 T %01 ¢ %ST ¢ %0C ¥ A1 S %S I %0% 8 %ST € %01 T 0T 800C (D) puejdrey
%¥CT 8T %9 L %¢ ¥ %8 01 %S 9 %S 9 %Y1 L1 %8 6 %1 I 811  0I0C SUrey
%81 ¢ %L T %Y I %L [4 %0 0 %Y I %Il € %yl ¥ %0 0 8¢C 800C EPLIO[]
%06 L %91 1 %¢ 4 %¢T 01 %¢ [4 %Y ¢ %Y ¢ %8 9 %Cl 6 9L €10T MdoNR2UUOT
%8 9 %61 ¥1 %0 0 %01 £ %0 0 %0 0 %0 0 %EL 6 %L S L 110T OpEI0[05)
%S L1 %Y1l 6% %01 €€ %01 ¥¢ %<l 1¥ %0 0 %6 1€ %Il 8¢ %91 96 S¥¢  600C EIUIOHNTED
%6 4! %L 11 %€ ¥ %T ¢ %% 9 %0 0 %¢ ¥ %6 4! %Y L 8SI  010C BSE[Y
% # % # % # % # % # % # % # % # % # S[eoH  IBX AT
PPO 101BA\ I[EIH OIqNJ IMdnns-eyu]  ANS2I0] ssouparedar] suead(y/s1se0D)  AsioAtporg  armmoudy [B0L

Aouadrowryg

(pe1ejdwoo pue ssaiboud ul sjeob) Jo1oes Ag ssaiboid uonejuswseldwi ueld "G 31gv.L



Michigan Journal of Sustainability

showed the most progress, with 60% of its Planning and Capacity Building goals
from the 2008 plan assessed as either In Progress or Completed. In the Law and
Policy category, California has achieved the highest rate of implementation, with
34% of goals in that category either In Progress or Completed.

TABLE 6. Plan implementation progress by goal type (goals in progress and completed).

Planning and Post-Implementation

Capacity Building ~ Law and Policy Monitoring
State Year  Total Goals # % # % # %
Alaska 2010 158 45 28% 8 5% 0 0%
California 2009 345 177 51% 116 34% 6 2%
Colorado 2011 72 40 56% 1 1% 0 0%
Connecticut 2013 76 43 57% 6 8% 0 0%
Florida 2008 28 13 46% 3 11% 0 0%
Maine 2010 118 60 51% 28 24% 0 0%
Maryland (I) 2008 20 12 60% 6 30% 1 5%
Maryland (I) 2011 154 72 47% 22 14% 0 0%
Massachusetts 2011 373 177 47% 36 10% 2 1%
New Hampshire 2009 33 15 45% 4 12% 0 0%
New York 2010 121 50 41% 30 25% 0 0%
Oregon 2010 122 56 46% 4 3% 0 0%
Pennsylvania 2011 87 17 20% 18 21% 0 0%
Virginia 2008 43 2 5% 3 7% 0 0%
Washington 2012 287 136 47% 40 14% 1 0%
Mean 135.8 61.0 43.2% 21.7  14.5% 0.7 0.5%

Discussion

While scholars have attempted to explain the adoption and content of state cli-
mate change mitigation and renewable energy policies (Huang et al. 2007; Matisoft
2008; Chandler 2009; Lyon and Yin 2010), little attention has been devoted to the
adoption and content of state adaptation plans. A number of factors may influence
a state’s progress in implementing its plan. These include the impetus for the plan
(e.g., executive order or legislative mandate), the number of goals in the plan, the
level of political support, and the time elapsed since the publication of the plan.
Other potential factors not captured in our data include the level of public and
stakeholder engagement and existing local action on adaptation. Since the small
number of plans limits our ability to use regression-based statistical analysis to for-
mally test these hypotheses, we leave it to other researchers to assess the influence
of these factors. Here we offer only a limited discussion of the potential influence
of a few factors.

16
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One potential influence is the manner in which the plan development was initi-
ated. Nine states initiated their planning process by executive action, and five states
took direction from the legislature. Figure 1 plots the progress states are making
implementing their plans (i.e., the percentage of goals either In progress or Com-
pleted out of the total number of goals in each plan) and the total number of goals
in each plan. The data points corresponding to the individual state plans indicate
whether the plans were initiated by the executive or legislature.

The average degree of progress in states with plans initiated by the executive is
57.9% (Standard Deviation = 0.22). The average degree of progress in states with
plans initiated by the legislature is 59.7% (Standard Deviation = 0.11). This dif-
ference is not statistically significant. Similarly, the difference in the average total
number of goals in plans initiated by the executive (109.6) and by the legislature
(188.2) is also not statistically significant. It seems that the manner in which a plan
is initiated does not explain either the scope of the plan or the progress the states
are making in implementing that plan. However, the trend line included in Figure
1 provides some preliminary evidence of a relationship between implementation
progress and the scope of a plan. The positive slope of the line indicates a positive

B |nitiated by Executive A [Initiated by Legislature
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B california
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T0.0%
) W New York -———
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Figure 1. Plan impetus, total goals, and implementation progress.
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relationship between the total number of goals in a plan and the percentage of those
goals characterized as either In Progress or Completed. The correlation coefficient
of this relationship is 0.19 (p=0.49), a weak positive relationship. It may be that the
most ambitious states, as indicated by the number of goals in their plans, are also
the states making the most progress in implementation.

Another potential factor is the time elapsed since publication of the plan. It
stands to reason that the more time a state has had to implement its plan, the more
progress it will have made. A simple scatter plot illustrates this relationship see
Figure 2). Examining this simple correlation reveals a positive relationship between
implementation progress and the time elapsed since a plan was finalized. The slight
upward slope of the trend line (from newest to oldest plans) indicates that more
progress has been made on the recommendations in the oldest plans. The correla-
tion coefficient of this relationship is 0.017 (p=0.95). While this is clearly a weak
relationship, it is operating in the expected direction.

This analysis does not control for a number of potentially confounding factors,
as the small number of cases hinders more sophisticated statistical analysis. Visual
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Figure 2. Plan implementation progress (goals in progress and completed), all states.
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inspection of the scatter plot in Figure 2 suggests the importance of one of those
potentially confounding factors: the level of political support for a plan. Numer-
ous scholars have explored the role partisanship plays in support for climate change
policies, finding that Democratic constituencies are generally more supportive of
public action on climate change (Dunlap and McCright 2008; Konisky et al. 2008;
Zia and Todd 2010). Scholars have also studied states’ adoption of renewable port-
folio standards as a way to encourage the development of low-carbon energy genera-
tion. This line of research has found that political ideology is a significant factor in
the adoption of RPS policies at the state level (Huang et al. 2007; Matisoff 2008;
Chandler 2009; Lyon and Yin 2010). This literature suggests that the political dy-
namics of state governments may influence the policy outcomes achieved.

Five states, Alaska, Florida, Maine, Pennsylvania, and Virginia, experienced
changes in their respective governor’s offices after the adoption of their plans. In
Alaska, Governor Parnell retired the climate cabinet created by his predecessor,
Governor Palin (Goldenberg 2013). In Florida in 2011, the legislature passed and
Governor Scott signed a bill to abolish the Florida Energy and Climate Commis-
sion (Florida 2011). In 2013, Maine’s Governor LePage vetoed legislation that
would have authorized the Department of Agriculture, Conservation, and For-
estry to work with other state agencies to study the effects of climate change (Hoey
2013). In Pennsylvania, staffers at the Department of Conservation and Natural
Resources were reportedly instructed by representatives of Governor Corbett to re-
move references to climate change from agency materials (Allegheny Front 2014).
Finally, in Virginia, the Governor’s Commission on Climate Change was discontin-
ued by Governor McDonnell, who served from 2010 to 2014 (Springston 2014).
These changes in political support may have slowed the implementation of plans in
these states. In the five states highlighted above, the average amount of progress, as
measured by the percentage of goals In Progress or Completed, was 44% (standard
deviation = 0.20). In the other nine states, the average amount of progress was 65%
(standard deviation = 0.13). Although this 21-percentage-point difference in prog-
ress is statistically significant (p=0.04), a simple t-test does not account for other
potentially confounding factors.

Given this difference in implementation progress, the inclusion of these five
states in Figure 2 may obscure the relationship between state progress and the time
elapsed since the plans were finalized. Figure 3 presents the same data as in Figure
3, with the removal of these five states from the analysis.

After we remove Alaska, Florida, Maine, Pennsylvania, and Virginia, the rela-
tionship between implementation progress and the time elapsed since the plan was
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Figure 3. Plan implementation progress (goals in progress and completed), selected states.

finalized becomes more apparent. The correlation coefficient between these vari-
ables is 0.54 (p=0.10), indicating a moderately positive relationship between the age
of the plan and progress in implementation. This provides at least some tentative
support for the hypothesis that states achieve more progress over time. However,
this apparent relationship is based on a simple correlation with a small number of
cases, after we selected the states based on the dependent variable of political sup-
port, measured qualitatively. Clearly more research is needed into the factors that
influence state progress in planning for climate impacts.

Practitioners experience the consequences for policy that elections can bring. In
the arena of state adaptation policy, changes in administration can influence the level
of priority attached to adaptation planning and implementation. Although there is
some preliminary evidence that changes in the political environment may influence
the progress states make in implementing their plans, we did find progress even in
states with a change in administration. Anecdotally, we found that state agency staff
in many of these states were committed to making progress and were interested in

20



From Planning to Action: Implementation of State Climate Change Adaptation Plans Vol. 3

talking about the work they were doing. This suggests that these adaptation plans
are somewhat durable across administrations and that setting goals can continue
to influence agency activities even as political priorities change. In addition, state
policy continues to evolve. In 2014, Governor McAuliffe of Virginia issued an ex-
ecutive order to reconstitute the state’s climate change commission with a charge
to review and update the work of the previous commission (Executive Order 19).

Variation among states in the development, content, and implementation of
state adaptation plans is neither unexpected nor necessarily undesirable. The fre-
quently cited role of the states as laboratories of democracy and policy innovation
is predicated on their ability to respond to their particular mix of resources, per-
ceived needs, political dynamics, and constituent preferences. The evidence from
the experience of leading states in adaptation planning is that variation in state
characteristics is associated with variation in the character of plans and the degree of
implementation. It is possible that a more uniform planning approach across states
may have resulted in a higher degree of implementation in some states. It is also
possible, however, that this uniform approach may have inhibited some states from
engaging in planning at all, ultimately leading to less action in these states.

The idiosyncratic approaches adopted by the leading states also can be viewed
as an opportunity to experiment with multiple pathways for adaptation planning.
One way of interpreting the early results of this experiment is that it has produced
a set of models for the next round of state (and local and federal) adaptation plan-
ning. States are now able to examine these models and identify those that best fit
their own mix of resources and needs. These models are available to the leading
states as they update or adopt new plans, to the states with planning in progress,
and to states that have not yet begun the planning process. Our interactions with
state agency staff suggest a few practices that may facilitate implementation. First,
states can set specific goals, identify agencies responsible for implementation, and
set timelines to guide those agencies. Second, progress reports can be useful in track-
ing progress and ensuring accountability.

Areas for further research

Just as state adaptation planning is in its early stages, so is scholarly inquiry into it.
Our research suggests a number of new directions. First, as states continue to imple-
ment existing plans, researchers need to continue tracking that implementation.

The Georgetown Climate Center intends to regularly update its assessment with
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continued internal research, collaboration with state agency staff, and the input of
practitioners and the public through an interactive web tool.

Second, researchers should track the implementation of new plans as they are
adopted, either by states with plans, by states with planning in progress, or by states
that have not yet begun the planning process. The Georgetown Climate Center in-
tends to add new plans to its database and begin tracking their implementation in
future phases of research. For example, in 2014 California released an update to its
2009 plan that includes new recommendations. We intend to track the implemen-
tation of this new plan and others as they are adopted.

Third, state adaptation planning is only one component of a national response
to climate change. Planning is underway at the federal agency level and in many
localities that have adopted local adaptation plans. The Georgetown Climate Center
catalogues these local plans in its Adaptation Clearinghouse but has not yet begun
tracking the implementation of these local adaptation plans. To gain a full under-
standing of our progress in preparing for climate impacts, we need research into
the progress localities are making in implementing their adaptation plans. Research
into local action may also include an assessment of the interactions between levels
of government. In addition, a number of regional collaborations (e.g., the South-
east Florida Climate Compact, the Alliance of Regional Collaboratives for Climate
Adaptation) complement state and local action; these warrant more attention from
scholars.

Fourth, one clear potential driver of state action on adaptation is vulnerability
to climate impacts. While it was beyond the scope of this article, other scholars
could examine the influence of vulnerability to climate impacts on state or local ad-
aptation action. Swart et al. (2009) argue that nation-states susceptible to extreme
weather events and cognizant of the economic costs of inaction were driven to adopt
national adaptation strategies. U.S. states or localities with perceived vulnerability
to or recent experience with the impacts of climate change or natural disasters may
also be more likely to adopt plans to reduce their vulnerability. Comparing states
or localities that have adopted plans with states or localities that have not may be
instructive.

Finally, there is a pressing need to understand the relationship between adap-
tation planning, implementation of that planning, and reduced vulnerability to
climate impacts. The six-step approach to adaptation planning identified by the
federal Interagency Climate Change Adaptation Task Force (ICCATF 2010) incor-
porates an evaluation step that feeds back into a new round of planning. Our re-
search documents the progress states are making in implementing their adaptation
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plans, but we lack sufficient understanding of the ¢fficacy of these actions. Thus, it
is difficult to assess the progress states, localities, and federal agencies are making in
actually reducing vulnerability to climate impacts. It is vitally important to collect
baseline data, assess the efficacy of adaptation actions, and integrate this assessment
back into the planning process.
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Appendix: Methodology
Updated September 10, 2014

1. Identify states and plans
* Identify states with statewide climate change adaptation plans or adaptation
sections of climate action plans
e Categories and criteria
* State-led, finalized plans
* Creation of an adaptation plan was called for by executive or legislative
action (e.g., executive order, legislation) or as part of a climate action plan
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* Development of the plan was supported by the state government (e.g.,
funding was provided by the state government or state agencies, or state
agency staff participated in the process)

* Adaptation plan has been completed

* Plan is comprehensive (e.g., includes multiple sectors)

* Plan includes specific goals for adaptation action

e Planning in progress

* State-led and/or supported (see above) but plan is not complete

* Plan was led and/or supported by non-state organization(s) (e.g., academic
institutions, NGOs)

* Plan is not comprehensive (e.g., it only covers a single sector)

* No plans
e States without either of the above
* Research into implementation status proceeds with state-led, finalized plans
* Collect publicly available electronic version of plan
* Record plan title and publication date
2. Document goals
* Review plan
* Record discrete, assessable goals
e Follow plan organizational scheme when possible
e If plan is not organized into discrete, assessable goals, divide relevant text into
discrete, assessable goals
* Record the number of the page on which the goal can be found
* Assign each goal a unique identifier, usually consisting of a reference to the
chapter or sector and the numeric order of the goal in that section
* When available, record the agency responsible for implementation
3. Characterize goals
* For each goal, assign one of three categories (i.e., Planning and Capacity Build-
ing; Law and Policy; Post-Implementation Monitoring)
* Definitions
e Planning and Capacity Building

e This category captures activities that provide information, express aspira-
tions, encourage collaboration, provide technical assistance, assess vulner-
ability, articulate plans, etc.

e These activities include coordination and collaboration activities, vulner-
ability assessments, planning processes, development of tools, education,
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data collection, research, monitoring to establish baselines, setting mile-
stones, conduction outreach, providing technical assistance, etc.

e Example: “Conduct predictive modeling and risk assessment for inva-
sive species and pathogens that may be moving into the state” (PA, NR-
PW3.1)

* Law and Policy

* This category captures activities that create new or change existing laws;
create new programs; provide new, additional, or redirected funding; cre-
ate new or reform existing regulations; or otherwise compel action on the
part of state agencies or private actors

* These activities include new or revised regulations, codes, binding guid-
ance, new legislation, new funding sources, guidelines, and requirements,
zoning changes, new programs, new design standards, etc.

* Example: “Revise storm water regulations to accommodate increases in

precipitation and run-off” (PA, NR-W2.2)

* Post-Implementation Monitoring

* This category captures activities that monitor the impact of adaptation ac-
tions after they have been implemented

* These activities include monitoring of the effectiveness of plan compo-
nents after implementation

* Example: “More intense inspection of transportation infrastructure
after high impact events in areas that are subject to erosion” (PA, I-
Transportation3)

* Use language of goal to guide assignment
* When distinction is unclear from initial review, goals in question are re-

ferred to state contacts for aid in classification

e For each goal, assign one of nine sectors (i.e., Agriculture, Biodiversity, Coasts/
Oceans, Forestry, Emergency Preparedness, Public Health, Infrastructure,
Water, Other)

* Use plan organization/characterization to guide assignment
e If plan organization is not explicit, use following guidelines:

* Water includes human use of water (e.g., water supply, drinking water)
* Biodiversity includes species health, habitat preservation, etc.
¢ Infrastructure includes both energy and transportation-related goals

e Assign multiple sectors if appropriate
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4. Assess state progress implementing goals
* For each goal, search publicly available information sources (e.g., progress re-
ports, state agency websites) for evidence of implementation of the goal
e Search the following resources as available:
* State-, NGO-, and academic-produced progress reports
* State agency websites
* General search of publicly available electronic sources (i.e., Google search of
key words from goal)
e For every goal, search all three categories of resources
e Count only evidence occurring after the plan’s publication
e Count as evidence action directly related to plan goal even if plan is not cited
explicitly
e Count as evidence action directly related to plan goal even if climate change
or climate change adaptation is not cited explicitly
* For each goal, assign one of three categories (i.e., No Evidence of Progress, In
Progress, Completed)
* Definitions
* No Evidence of Progress: After conducting search of resources, no evidence
of implementation is found
* In Progress: After conducting search of resources, evidence is found that
indicates progress toward completing the goal
 Completed: After conducting search of resources, evidence is found that the
goal has been completed
* When appropriate, provide narrative description of progress and rationale for
judgment
* Record link to source of evidence
* For completed goals, provide link to resources in Adaptation Clearinghouse
that document completion
5. Pre-publication state outreach
* After completing assessment, solicit feedback from relevant states using one of
the following processes, as appropriate
* Provide state officials with research and ask for additional evidence of progress
* Provide state officials with summary of assessment and ask for additional evi-
dence of progress
* Provide relevant state agency officials with a sector-specific portion of the
tracking spreadsheet or summary of assessment and ask for additional evi-
dence of progress
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* Method of soliciting state input depends on the particular details of the state’s
planning process and organization
* Ask states to provide evidence of progress (e.g., link to website, document) be-
fore changing the initial assessment of progress
* Revise initial assessment as appropriate based on state feedback
6. Post-publication revision
* After initial publication, states and others will have the opportunity to continue
to provide updates and feedback
* Button on website allows states and others to provide ongoing updates of
progress
e Ask states and others to provide evidence of progress (e.g., link to website,
document) before changing the initial assessment of progress
* Revise assessment as appropriate based on received information and updates
7. Periodic updates
* Assessment will be updated by GCC for two years after publication; once every
six months, or more frequently as needed
* Update process will follow steps described in section 4 above
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