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A B S T R A C T

This paper provides an evidence-based contribution to understanding coastal governance in response to hurri-
cane hazards. It uses the five-part conceptual framework for coastal governance, which includes 1) complexity,
2) vulnerability, 3) adaptive management, 4) stakeholder participation, and 5) the integration of technical
knowledge in decision-making. A case study of the Harvey-impacted Texas communities in the Gulf of Mexico is
presented within this framework. This particular case is important because of current high level discussions that
suggest subnational, state-centric policy response to hazards may be the new model for disaster response moving
forward. This study presents insights on the current trends toward devolved, subnational policy response to
disasters, as well as a revised framework for coastal governance, where resilience is linked to all concepts in the
governance framework as an outcome. Several major findings are discussed. First, higher scales of government
take much longer than is necessary to respond to hazards because of their complex administrative policies and
procedures. This is worsened in places that have not experienced hazards in recent decades. Innovative adap-
tation by subnational policy-makers may be one pathway to quicken policy response, as are the commendable
but fragmented efforts of charities and voluntary groups. However, devolved policy responses may face their
own challenges in implementation, increasing adaptive capacity but decreasing resilience. This study found that
participatory, multi-stakeholder processes enhance resilience through disaster simulation exercises and parti-
cipatory planning processes. These participatory processes enhance learning and the capacity to implement
recovery-focused public policy within the constraints of the disaster.

1. Introduction

Hurricanes are coastal hazards with major impacts on population
centers. In the United States (U.S.), 29% of the population lives in
coastal counties, which are major centers of economic activity
(National Climate Assessment, 2014; Cohen, 2018). Nearly 14 million
residents live in the Gulf of Mexico (“the Gulf”), a region growing twice
as fast as the rest of the U.S. (U.S. Census Bureau, 2015). Rapid popu-
lation growth means that Gulf ecosystems are facing human stressors
resulting in the continuing loss of ecosystem services, or natural pro-
cesses that benefit human well-being (Costanza et al. 2008, National
Climate Assessment, 2014). Growth and concentration on coasts means
that decision-makers must prepare for hazards that impact human
systems that are closely linked to ecological systems (Adger et al.,
2005).

Coastal zones require governance that enables human systems to
absorb and recover from hazards such as hurricanes (Duxbury and

Dickinson, 2007). This paper uses a five-part conceptual framework for
coastal governance (Duxbury and Dickson 2007), stating that coastal
governance institutions 1) face complexity, 2) address vulnerability and
enhance resilience, 3) adaptively manage linked human and natural
systems, 4) enable stakeholder participation, and 5) enable integrated
decisions using the best available science. This research asks how in-
stitutions for coastal governance respond to hazards, and how do those
responses relate to resilience of human and natural systems? This re-
search is a policy-relevant case study for coastal communities in the
Gulf and beyond, facing similar growth pressures and hazards.

1.1. Coastal governance principles

Complexity is a defining characteristic of coastal governance sys-
tems across spatial, jurisdictional, and temporal scales. Knowledge on
interventions for mitigating hazards is often scattered about stake-
holder groups, adding to the difficulty of managing coastal systems
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(Duxbury and Dickinson, 2007; Huntjens et al., 2012). Theory of
complexity provides insights on system behavior that suggests systems
are non-predictable, with components of complex systems giving rise to
collective behavior that defines a whole system (Ratter, 2013). Col-
lective behavior can mitigate complexity in many ways. This study
focuses on governance institutions, which identify risk and lessen vul-
nerability through public policy.

Vulnerability is a function of the level of exposure (i.e. what are the
potential risks) and sensitivity to a hazard (the degree to which people,
places, ecosystems, and economies can be harmed) (Adger et al., 2005;
Cutter et al., 2008). Resilience is the capacity of a system to “absorb
recurrent disturbances and retain essential structures, processes, and
feedbacks” (Adger et al., 2005, pg. 1036). Resilient governance systems
self-organize to respond to hazards, learn lessons from hazards to apply
to future responses, and use these lessons to adapt to future hazards
(Field and Intergovernmental Panel on Climate Change, 2012).

Resilience is the capacity linked social and natural systems to adapt
to face an extreme event while retaining essential functions, fostering
human well-being, and not requiring outside assistance (Mileti, 1999;
Folke et al., 2016; Smith et al., 2019). Adaptation, or adaptive capacity,
is a core component of resilience and is the ability of a system to re-
organize, change, and learn in response to a threat (Cutter et al., 2008).
Learning, or more succinctly in this context, policy learning, is defined as
an effort to adjust the goals or techniques of policy due to consequences
of past policy combined with new information, to better attain the ul-
timate objects of governance (Hall 1988). Learning is a driver of
adaptive capacity, which can enhance resilience.

Resilience has a wide range of definitions and meanings with little
consistency in its application. The vagueness of the concept, while ac-
counting for much of its appeal in policy-making, becomes problematic
when trying to measure it (Cutter, 2016). In a comprehensive review of
over 1200 metrics for resilience, Summers et al. found that no single
approach for resilience indicators adequately addresses different ex-
posure levels, governance systems, and contexts of the social, natural,
and built environment (Summers et al., 2017; Smith et al., 2019). This
study operationalizes the concept of resilience as the “enabling condi-
tions for resilience” where governance is seen as something that en-
hances or erodes resilience (Carpenter et al., 2012). Enabling conditions
for resilience see shocks that are insulated by governance systems, re-
sponses that are scalable, and collaborative problem solving (Carpenter
et al., 2012).

Socio-ecological systems approaches view natural and social sys-
tems as being interdependent, impacting one another through feedback
(Berkes, and Folke, C. (Eds.)., 2002; Ito and Watanabe, 2019). Gov-
ernance of linked natural and human systems, which are characterized
by complex, non-linear relationships, has been theorized in a large
number of frameworks in the socio-ecological systems literature
(Biesbroek et al., 2017a). Hazards particularly illustrate how resilience
of human systems is closely related to natural systems, and how
adaptive institutional responses are determinants of resilient outcomes
(Adger et al., 2005). Hurricane hazards are brazen examples of this
relationship, where a natural hazard triggers a social response across

scales that likewise impacts natural systems.
Coastal governance systems employ adaptive management, which

has a multi-decade history in the U.S. natural resource management
bureaucracy (Dunning, 2017). At its core is a structured decision-
making framework where decision-makers use learning to inform de-
cisions and evaluate effects (Holling, 1978; Walters and Hilborn, 1978;
Walters, 1986). Adaptive management as a principle for coastal gov-
ernance has conceptual overlap with components of resilience de-
scribed above, namely adaptive capacity and policy learning, but dis-
tinguishes itself with the degree to which intentional learning from
monitoring data occurs in practice.

Participation, or the inclusion of a broad range of stakeholders, is
frequently promoted in the wider field of environmental policy and in
the context of coastal hazards (Few et al., 2007), coastal planning
(Tompkins et al., 2008), coastal zone management (Treby and Clark,
2004), and coastal conservation planning (Dunning, 2015). Typologies
of participation exist ranging from “passive participation” where people
are recipients of information about decisions that have already been
made, to “co-management” which constitutes a wide range of possible
power sharing arrangements between decision-makers and stakeholders
(Pretty, 1995; González-Riancho et al., 2017). This study adopts “active
involvement” of stakeholders, which goes beyond agency consultation
of stakeholders or merely eliciting comments on a predetermined de-
cision (Treby and Clark, 2004).

Integration in coastal governance is when decisions are made with
policy input from the scientific community and other technical spe-
cialists (Duxbury and Dickinson, 2007). The table 1 summarizes the 5-
part conceptual framework for coastal governance utilized here. The
examples provided are ideal types1 where the conceptual definitions
presented in Section 1.1 are discussed within a model of a governance
institution. These ideal types and model institutions were the basis for
the questions asked of respondents presented in the Appendix.

2. Case site

Hurricane Harvey hit Texas on August 25, 2017 making landfall
approximately 30 miles to the Northeast of Corpus Christi with 130
mile per hour winds and a six-foot storm surge, moving east to Houston
causing a widely televised major flooding event. Local leaders in this
region have nicknamed their communities “first hit and first forgotten”
as national attention quickly focused on Houston and away from
smaller communities between Port Aransas and Port O'Connor. This
study focuses on governance institutions that responded to Hurricane
Harvey in the “Coastal Bend” region of South Texas. This includes the
municipalities of Port Aransas, Aransas Pass, and Rockport; and
Refugio, Aransas, San Patricio, and Nueces Counties. The region occurs
within the major disaster declaration zone where The Federal

Table 1
Conceptual framework of coastal governance.

Concept of interest drawn from coastal governance
framework

Model of coastal governance institutions and the 5 concepts

Complexity Coastal governance institutions manage complexity by having clear boundaries, jurisdictions, and responsibilities.
Coastal governance institutions implement policy programs across scales (federal, state, and local).

Vulnerability Coastal governance institutions that can manage vulnerability are aware of risk and exposure.
Coastal governance institutions that are resilient if they can adapt to and absorb change when need be.

Adaptive Management Coastal governance institutions have processes in place for structured decision-making that incorporates learning.
Participation Coastal governance institutions allow relevant stakeholders to have a role in policy-making.
Integration Coastal governance institutions use interdisciplinary information to make decisions and dissemination of information

occurs between scientists and policy-makers.

1 Ideal types are constructed ideals or models that emphasize certain con-
ceptual topics important to the research. They were used here because they
make scholarly concepts more accessible to respondents operating outside of
this academic epistemic community. (See also:Arnouts et al., 2012).
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Emergency Management Agency (FEMA) coordinated the delivery of
technical, financial, and logistical assistance to states and local jur-
isdictions during and after declared major disasters. (See figure 1).

The Coastal Bend is a policy-relevant case study because policy re-
sponses to Harvey occurred under significant and widespread devas-
tation. Harvey is the second most costly U.S. hurricane after Hurricane
Katrina (2005), causing $125 billion in damage. In Port Aransas, be-
tween 85 and 100% of residences and businesses were damaged
(Biesbroek et al., 2017a, 2017b, Brown-Gerkensmeier and Ratter, 2018,
Formby, 2018). In Aransas County, home to the City of Rockport and
the Town of Fulton, residences and businesses experienced $946 mil-
lion in damage (Whitson and Foutz, 2018).

Temporal aspects of recovery that shaped this paper were drawn
from the hazard mitigation literature. The process by which commu-
nities recover from coastal hazards is complex, time consuming, and
costly, and it has received limited research attention (Kates et al., 2006;
Chuang et al., 2019). Recovery takes place in four phases, 1) emer-
gency, 2) restoration, 3) reconstruction, and 4) commemorative em-
betterment (Kates et al., 2006). The emergency phase includes search
and rescue and reestablishing order. Normal activities associated with
urban life cease. Restoration begins when the “repairable essentials of
urban life” are restored (including rudimentary communication sys-
tems, roads, and shelter). Normal activities return, but not yet at pre-
disaster levels. Reconstruction provides longer term infrastructure and
housing for the post-disaster population. Normal activities return and
function at pre-disaster levels. Commemorative betterment is the phase
where normal activities function at pre-disaster levels with develop-
ment and improvements. After Katrina, restoration took 11 months, and

reconstruction eight years. This paper focuses on reconstruction, be-
cause this phase has received limited attention in the scholarly litera-
ture and because it is the contemporary phase at the time this study was
authored (Chuang et al., 2019).

2.1. Previous work on Hurricane Harvey, Governance responses to
Hurricanes

Research on the impacts of Hurricane Harvey is still in its early
phases. Most of the literature focuses on Houston, and include pre- and
post-event vulnerability assessments (Bodenreider et al., 2019), the
impacts of volunteer burnout (Yeo et al., 2018), social media as a tool to
respond to Harvey (Liu et al., 2018; Li et al., 2019), urbanization pat-
terns and increased flooding (Zhang et al., 2018), flood vulnerability
and challenges with transportation (Pulcinella et al., 2019). Limited
analysis has been performed on the Coastal Bend.

Previous research on governance and Gulf hurricanes focus on
Hurricane Katrina, which caused catastrophic social, economic, and
psychological damage to communities in New Orleans valued at over
$108 billion (Comfort et al., 2019). Regarding complexity, studies have
shown that 1) cross scale response is effective when federal funds for
training are delivered at the state and local level (Comfort et al., 2019);
that 2) historical cross-scale boundary disputes between the city and the
state impeded recovery (Burns and Thomas 2008); and that 3) in-
formation gaps across jurisdictions, inadequate training within in-
stitutions, and a lack of initiative at all scales of government delayed
recovery (Koliba et al., 2011).

Research on vulnerability suggests that 1) the use of the SES and

Fig. 1. Case site communities of the Texas Coastal Bend region where Harvey's eye wall passed over on August 25, 2017.
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resilience framework is key for mitigating hazards and anticipating
potential weak responses (Davis and Robbin, 2015); that 2) federal
institutions incentivize settlement patterns that are vulnerable by fi-
nancing hurricane recovery and not requiring local government to plan
for such disasters (Burby, 2006); and that 3) cross-scale networks of
nonprofit organizations (NGOs) and private foundations present sig-
nificant adaptive capacity in the form of service delivery during major
storms (Gotham and Campanella, 2011).

Research on adaptive management is closely linked to adaptive ca-
pacity which is nested in the concept of vulnerability (Adger et al.,
2005). Research suggests that the decentralization of service delivery to
the local scale leads to more effective response (Tselios and Tompkins,
2017). Research on stakeholder participation suggests major socio-eco-
nomic equity problems arise when rebuilding after a storm, when
marginalized groups are not included (Chuang et al., 2019). Research
on integration suggests that planning departments ensure integration of
technical considerations in policy with impacts borne by marginalized
groups (Olshansky 2006).

3. Material and methods

The unit of analysis in this study is the governance system, with
governance delivered from institutions. Institutions deliver governance
by considering policy problems, formulating alternatives, selecting so-
lutions; and then implementing, evaluating, and adjusting policy
(Sabatier 2014). Institutional responses include programs, policies, and
plans to prepare for, recover from, and adapt after the storm. FEMA's
National Response Framework (NRF) was the model categorizing tar-
geted respondents embedded in governance institutions, which were
sorted into the following categories and include local, state, and federal
scales included in table 2:

“Place-based” case study research is locally-generated and custo-
mized to a particular place to showcase, in detail, data that may not be
widely available (see alsoCutter, 2016). The choice to deploy a case
study design was due to end user demand among stakeholder re-
spondents in pilot research (n = 10) for this study. In the pilot, re-
spondents cited high turnover in government offices leading to a lack of
institutional memory between major storms. Findings of prominent,
end-user demand for this type of research is echoed elsewhere in the
literature where greater buy-in from the community on research pro-
duction leads to more effective application of findings (Cutter, 2016).

Epistemologists categorize this type of research design as “phron-
esis” or “practical knowledge,” oriented toward future action, and
context-dependent (Flyvbjerg, 2001, pg. 57). The case study selection of
the case of Harvey can be categorized in a methodological sense as
information-oriented selection, aimed at maximizing the amount of
information from single cases selected based on the expectations of
their information context (Flyvbjerg, 2001).

Methods included 1) 80 key informant interviews taken between
January 2018–January 2019 and 2) content analysis of approximately
30 policy documents. In key informant interviews, respondents were

asked 11 questions drawn from the framework of coastal governance
presented above whereby questions were meant to collect specific ex-
amples of each of the five principles of coastal governance. Responses
were confidential and anonymous, and responses were not attached to
home institutions, but instead to different institutional types and scales
to ensure anonymity.

Responses were transcribed at point of interview, and analyzed
using thematic coding (Gibbs 2018), with the coastal governance fra-
mework as overarching codes, with secondary codes paired within the
framework. If responses included more than one facet of coastal gov-
ernance, they were assigned multiple codes. The steps involved in
thematic coding and content analysis followed the deductive content
analysis protocols described by Elo and Kyngäs (2008) and include 1)
selecting the unit of analysis, 2) making sense of the data as a whole, 3)
developing structured analysis matrix using the coastal governance
framework, 4) data coding according to categories, 5) comparing
findings to other studies, 6) reporting the results and the revised con-
ceptual model.

Table 3 below summarizes the coastal governance framework de-
ployed by this study that served as the basis for interview questions, the
analysis matrix, and coding categories. Concepts are operationalized by
the statements in the column on the right, that enabled the coder to
determine whether a concept was present or absent in responses.

4. Results

Hurricane Harvey's preeminent stressor was the widespread de-
struction of the built environment (homes, businesses, infrastructure)
with major impacts felt in the coastal tourism sector. Without hotels
and other businesses, coastal tourism collapsed overnight. This was a
significant blow to the Coastal Bend, since coastal ecotourism is re-
sponsible for 8% of regional employment, generating over a billion
dollars in economic activity annually in the city of Corpus Christi alone
(Lee, 2014). Without housing and without work, much of the tourism-
focused workforce was either pushed out of Coastal Bend communities
to larger inland cities like San Antonio, or into temporary housing
displaced from their communities.

Ecotourism is culturally important to life in the Coastal Bend, with
birding communities, kayakers, fishermen, waterfowl hunters, and
beachgoers constituting a major component of regional cultural iden-
tity. State parks, such as Mustang Island and Goose Island suffered in-
frastructure damage to recreational facilities limiting visitor numbers
and use for months. The Aransas National Wildlife Refuge suffered $50
million dollars of facilities and erosion-related damages to habitat,
which supports the endangered whooping crane.

Ecological stressors of Harvey are only beginning to be understood,
and are beyond the scope of this study. Briefly, preliminary Texas Parks
and Wildlife (TPWD) estimates of impacts to economically vital species
of baitfish (i.e. blue crabs, shrimp, and Atlantic croaker), and to com-
mercial and recreational finfish suggest fish populations may have
benefited from several months of diminished fishing pressure from the

Table 2
Respondent categories.

Target respondent Examples of respondents Number of respondents

Local governments Chief executives (mayors), city managers, emergency managers, elected and appointed officials in cities and
counties, county commissioners, city planners, support staff

10

Regional agencies Regional associations (such as Texas-specific Councils of Governments (COGS)), Gulf-specific organizations such
as Gulf of Mexico Alliance (GOMA)

10

State agencies Texas General Land Office, Texas Parks and Wildlife, Texas Department of Emergency Management, Texas
Governor's Office

15

Federal actors, experts, and agencies FEMA, Housing and Urban Development, National Oceanic and Atmospheric Administration, U.S. Fish and
Wildlife Service, consultants specialized in navigating federal aid, government contractors

15

NGOs Faith-based organizations, local citizens groups, environmental conservation organizations 20
The private sector Business owners, chambers of commerce, contracting companies, engineering firms 10
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collapse of tourism (Pettis, 2018). Coastal habitats such as oyster reefs,
beaches, tidal flats, and mangroves were damaged from wave action
and erosion, but estimates on these linked impacts to human systems
will take time. The preeminent challenge for natural resource man-
agement decision-makers, much like decision-makers focused on socio-
economics, has been rebuilding the built environment facilities in areas
that once were major sources of ecotourism income. These re-
construction projects include rebuilding docks and piers, eroded ha-
bitat, boardwalks, signage, but also making improvements on these
projects to ensure they can survive the next storm.

At the time of this research, the Coastal Bend is in the reconstruction
phase. The remainder of this paper details the coastal governance re-
sponse as reconstruction organized according to the five principles of
coastal governance outlined above.

4.1. Complexity and vulnerability

According to federal and subnational (state and local) decision-
makers, Harvey caused unprecedented damage to the built environ-
ment. Without hotels, recreation facilities, restaurants, and housing, the
tourism economy collapsed. Governance institutions responded with
multi-scaled, complex policy responses. These policy responses were
tied to the Coastal Bend's vulnerability, which is a function of exposure
and sensitivity. Exposure levels were high in the built environment
because political attitudes in Texas prioritize private property rights
and weak building code requirements, code enforcement, planning, and
zoning. Sensitivity was high because most public buildings and housing
stock were either underinsured or uninsured. Coastal Bend local gov-
ernments tend to “self-insure” or pay for damages to shoreline facilities
such as piers, because these facilities would be prohibitively expensive
to insure.

Building codes are variable and tend to be lax in Texas, where the
statewide building standard dates back over a decade to the 2006
version of the International Residential Code (IRC) as its minimum
construction standard. There is no systematic process for ensuring that
code is met at the state-wide level and enforcement is contingent on
budget and personnel availability locally. Texas is known for a weak
approach to regional planning and zoning, emphasizing individual
private property rights, and with it poor consideration of the vulner-
ability of the built environment to natural hazards. Code enforcement is
the responsibility of local government.2 Some of the local governments
in this study have adopted more up-to-date building codes because of

local awareness of the risk of hurricanes (i.e. Rockport and Aransas Pass
have adopted the 2012 version of the IRC), but enforcement is piece-
meal at best. In local jurisdictions, there is widespread “grandfathering
in” of buildings that are not built according to building codes. The
words of one city official in Port Aransas illustrate this problem, “A lot
of our damage came from ‘grandfathered’ debris. Even if you had an
expensive, hurricane-proof build, you did not escape your grand-
fathered neighbor's debris.” There are widespread and well-known
problems enforcing building code standards, and many instances where
people have rebuilt damaged homes without a permit following the
storm, taking advantage of the urgent post-storm atmosphere of con-
fusion. One planning expert's statement is representative of widely held
views in the Coastal Bend on how citizens view building codes:

Getting Texans to follow rules from government, even if it benefits
them, is hard. People here do not like being told what to do. Coming
at Texans, with a zoning ordinance in hand, is a nonstarter.
Oftentimes I feel like I am shouting at the wall. Harvey has changed
this slightly, but now in the rush to rebuild, codes are being ignored
because people want to get back in their homes, not because they
are defiant of government.

After Harvey, federal policy responses to recovery needs included
FEMA grants to individuals and local governments. Counties were de-
clared major disaster zones by the President of the U.S., which leads to
FEMA coordinating aid in the form of Individual Assistance and Public
Assistance programs. Individual Assistance is a direct aid program for
people with damaged or destroyed homes, provided through FEMA's
Individuals and Households Program. It offers approximately $33,000
or less in financial help or services to those with serious needs (FEMA
Fact Sheet Individual Assistance, undated). These needs may include
financial assistance to rent temporary housing, conduct housing repair
for damages not covered by insurance, replace personal property, fund
construction, and other needs. The limitations are vague, with the
overarching aim of Individual Assistance to repair homes to a “safe and
sanitary condition” or a “functional condition”. FEMA frequently notes
in its educational material that it will not pay to return a home to the
way it was prior to a disaster, but that its programs exist as stop-gap
measures to supplement private insurance. Public Assistance is a sup-
plemental grant to local governments to enable communities to respond
to and recover from major disasters (FEMA Fact Sheet Public
Assistance, undated). This includes 1) emergency work such as the re-
moval of debris and 2) permanent work such as the restoration of roads,
bridges, water facilities, buildings, equipment, utilities, and parks
(FEMA, 2019).

Complexity of federal policies and procedures was a major hurdle
for local officials. Local officials seeking FEMA aid found that aid ac-
quisition hinged on their ability to navigate hundreds of pages of FEMA
policies and procedures. Local officials were also responsible for

Table 3
Conceptual framework of coastal governance with coding categories.

Concepts Topics covered in interview questions (parentheses indicate presence vs. absence of the governance principle)

Managing complexity - Coastal governance institutions have clear boundaries and responsibilities for organizations (+).
- Coastal governance institutions have jurisdictional overlap and confusion (−).
-Coastal governance institutions implement policy responses, with officials working with their counterparts at varying scales (federal, state, and local)
(+).
- Coastal governance institutions cannot implement policy responses due to impediments at various scales (federal, state, and local) (−).

Managing Vulnerability - Coastal governance institutions recognize and respond to risk and exposure (+).
- Coastal governance institutions cannot recognize or respond to risk and exposure (−).
-Adaptive capacity/adaptive institutional responses are present in coastal governance institutions (+).
-Adaptive capacity/adaptive institutional responses are impossible for coastal governance institutions (−).

Adaptive Management - Coastal governance institutions engage in policy learning (+).
- Coastal governance institutions do not engage in policy learning (−).

Participation -Opportunities for participation in policy-making (ranging from consultation to shaping policy) are present (+).
-Opportunities for participation in policy-making (ranging from consultation to shaping policy) are not present (−).

Integration -Scientists and experts provide a range of options to decision-makers (+).
-Little information is available to decision-makers evidenced in major gaps in understanding (−).

2 In Texas, local governments have a strong role compared to other states.
Local governments may include municipalities, counties, or special districts.
They are created by the state, to carry out duties for the state, including the
administration of state and federal funds in a disaster.
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instructing their constituents, including small businesses, on the com-
plex FEMA Individual Assistance process. Local officials faced chal-
lenges determining what documentation was needed for aid, how to
determine whether certain needs were eligible, and how to ensure they
were complying with FEMA policies. Many expressed fear at “claw
back,” or having to return aid money if proper procedures were not
followed with hiring contractors, purchasing, and procurement. This
was made more challenging by the lack of official communications
budgets to communicate about aid programs. In the words of one re-
gional emergency management official:

You try telling someone who lost everything that in order to access
FEMA money, they need to apply for an SBA [Small Business
Administration] loan that they know they do not qualify for because
they are not a business. Then, when they're rejected, they can go for
FEMA aid, which they'll probably not see for a long time. This is an
example of how federal procedures do not make sense to people on
the ground. You yourself know that even if they do navigate this
process, and get FEMA funds to return their house to “functional
condition,” the best means is a blue tarp and a microwave, not a
repaired roof, but at that moment it is hard to convey that to
community members, who are your neighbors.

This excerpt is illustrative of three challenges with complexity that
local decision-makers faced from Harvey: 1) they act, whether they
want to or not, as the de facto face of the federal government to local
citizens, but do not have clear information themselves on the proce-
dures to obtain aid from the federal government; 2) they have to
manage the gap in expectations where local people believe “FEMA will
make them whole” when in fact FEMA is there for restoration of es-
sential features of homes and communities; and 3) government agencies
may lack a communications budget or strategy that needs to be filled by
local institutions.

Some local governments with a longer institutional memory of
storms in decades past and competent emergency managers knew to
assemble a team of seasoned ex-city managers from coastal states such
as Florida who led communities through storms in previous years.
These teams of recovery specialists, known as Long Term Recovery
Teams, knew what lay ahead in terms of navigating FEMA aid pro-
grams. In the case of Aransas County, their Long Term Recovery Team
had pre-filled out paperwork filed with state and federal agencies
within days of Harvey's landfall for Public Assistance needs. They
drafted a Long Term Recovery Plan, which outlined the devastation,
needs, funding sources, and how these needs will be met within months
of Harvey's landfall. They coordinated with state agencies and the
private sector to propose not only recovery projects, but also resilience-
focused projects such as living shoreline infrastructure that will enable
the community to build back stronger than before.

Their experts made sure that these projects were included in the
state-wide Coastal Resiliency Master Plan, giving them funding priority
for state-disbursed Coastal Zone Management Act (CZMA) funds in the
coming years. Communications through social media and a strong web
presence made for real time and widely utilized resources for the
community. One local mayor noted that without this expertise to na-
vigate the complex federal aid process, their city would not be seeing
over $360 million in grants. Long Term Recovery Teams knew how to
navigate higher scales of government in pursuit of aid, and their pre-
sence paid off.

Some communities did not have this institutional knowledge, and
languished for months navigating FEMA websites trying to master po-
licies and procedures to submit aid applications, or hiring expensive
consultants. The post-disaster private consultant business was critical in
Port Aransas, that had limited institutional memory of storms, and did
not have a Long Term Recovery Team or plan in place to apply for aid
and oversee recovery. These consultants, while knowledgeable, were
expensive, charging hundreds of dollars an hour. More importantly,
their strong institutional knowledge of aid delivery leaves when their

contract ends.
This left many individual officials overburdened with recovery, ef-

fectively responsible for securing aid in a piecemeal fashion, seeking
alternatives to FEMA's complex suite of offerings. For example, the local
government saw approximately 4 million dollars in damage to its self-
insured coastal property, including its popular tourist attraction the
Horace Caldwell Pier. Local authorities could have applied for FEMA
aid money to fix the pier, but the process was too daunting. For ex-
ample, they would have needed to bid out a structural inspection to an
engineering firm. However, this firm would not be allowed to tell them
how to fix any problems they had found. This would require a separate
bid (and additional costs and time).

To bypass these procedures and quicken recovery, officials opted to
pursue finds from a private philanthropic group, the Dell Foundation,
and their Rebuild Texas Program. They financed the structural in-
spection for the pier which allowed it to open back up for business and
attract ecotourism dollars that had been absent for months. Without the
use of charity money, the local government would still be engaged in
the federal aid process nearly two years later. In the words of one of-
ficial, “I found myself problem solving around ‘the feds’ [i.e. federal
government] more than I was doing anything else related to recovery.
One day I woke up and said, I am just going to go somewhere else.”

The following figure (Fig. 2) illustrates the sources of vulnerability,
the institutional hierarchy and responses, and the sources of com-
plexity.

4.2. Resilience

Resilient institutions for coastal governance have adaptive capacity,
or the ability to absorb shocks and reorganize while maintaining key
functions and processes. This study found that although adaptive ca-
pacity may be present, this does not always lead to resilience. The
subnational executive (in Texas, the Governor's Office), due to the un-
precedented scale of requests for housing relief, requested total in-
stitutional reorganization to be implemented in collaboration with
FEMA and the state-level agency the Texas General Land Office (GLO),
displaying high levels of adaptive capacity.

Since the late 1970s in the U.S. under the Stafford Act, FEMA has
been responsible for delivering aid to Americans who are victims of
natural disasters (Pierre and Stephenson, 2008). FEMA and the Gov-
ernor's Office worked together to change this institutional structure,
devolving the responsibility for housing aid to the Texas GLO over the
weeks immediately following Harvey building a totally new institu-
tional framework that had never been tried in Texas, and had rarely
been tried elsewhere in the U.S. The Texas GLO is unique. Its respon-
sibilities are wide-ranging, diverse, and include raising money from
public land to finance public education, managing coastal habitat, and
funding veterans' programs. Harvey housing recovery became its most
urgent priority. Texas officials describe the transfer of power from
FEMA to the GLO as meant to speed aid delivery. The words of one
respondent are representative:

In Texas, we have a lot of confidence in our ability to serve our
people better than federal folks who have never lived here. Nothing
against them, just that we had little time, and wanted to help people
down here, not see them waiting for months, using broken websites,
or dialing busy phones for nothing, like everyone saw during
Hurricane Katrina.

Likewise, the words of another respondent illustrate the political
dimensions to the decision to devolve aid delivery to the state:

This is politics. Southern politicians like to be the David who took on
the federal Goliath. Devolving to the GLO was just as much a poli-
tical decision as it was a good intentioned decision to deliver aid
faster and in ways that made more sense for getting Texas up and
running faster. It was a little bit of both.
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Some federal-level respondents pushed back on this idea however:

While it is true that Texans know Texans better, federal emergency
experts know aid delivery very well and have had documented
successes. The bigger issue is that in America, people expect FEMA
to be their everything after a disaster. FEMA was never designed to
make people whole again, it was designed to coordinate aid that
would supplement individual insurance and preparedness. We are
working with local disaster managers to educate people on the
coasts about what FEMA can and cannot do.

Institutional reorganization transferred the responsibility for aid
delivery to state officials. However, because this was the first time these
powers were devolved, several challenges were noted by local decision-
makers. First, devolution meant that the GLO had to adopt new stra-
tegies to deliver services such as forming teams of experts who also had
to learn FEMA policies and procedures. Hiring people was a logistical
challenge, and training new hires in the complex processes involved in
federal government compliance took time. In the end, service delivery
remained slow.

Approximately 890,000 families sought housing aid from FEMA
through the GLO program, yet the GLO provided housing to 900 fa-
milies in the three months immediately following the storm (Formby,
2018). The GLO contacted 33,000 families for housing relief, only to
find that by that time they had the capacity to do so, these families had
found help through other means (Formby, 2018). Families, unsure of
seemingly indefinite waiting periods, moved back into homes with ad-
hoc roofs, mold, and non-functioning kitchens. According to one com-
munity leader who worked with families helping them navigate this
process, “In the time it took to get all their paperwork squared away
with FEMA and GLO, some out of town church volunteer group had
already fixed their roof.”

Devolved institutional response was weak for three reasons: 1)
communication between scales of governance was poor; 2) building the
human capital necessary to implement an institutional response took
time and resources, and 3) data-sharing arrangements between scales of
government prevented immediate responses. First, communication
from federal to state scales and then state to local scales was poor. The
senior leaders in the GLO did not receive the information that they
would be responsible for handling housing aid until three weeks after
the storm made landfall, it had not prepared for this type of institu-
tional response prior to the disaster. FEMA's public press release

detailing devolution occurred only one day after GLO was informed,
with no time to plan how it would work. Local mayors and city officials,
often the face of response, had no experience with this form of in-
stitutional restructuring, and could not speak to their constituents on
what to expect and how to navigate aid claims. According to a disaster
recovery leader in a local mayor's office, “We learned about GLO taking
over for FEMA on TV. I called the guy I knew at GLO, and he first heard
of it through me.”

Second, it took significant time and resources to properly staff the
state agency responsible, and train staff in accordance with federal
policies on their expected deliverables.3 Housing aid and other forms of
federal relief require contracts with vendors and contracts between the
state and federal agency. Contracts must meet federal policies and
procedures and abide by the Federal Acquisition Regulation procedures
(FAR). Transmitting policies and procedures to new employees before
contracts can be drafted caused delay. Third, when aid claims were
denied and the local government was in need of data to respond, the
federal government could not share information due to the regulations
contained in the Privacy Act. This lack of data-sharing made it so that
local officials could not know whether their own constituents qualified
for aid, increasing local level confusion. Compounded with the diffi-
culty in applying, the confusion over eligibility made the application
process more daunting. One state government official's response illus-
trates the complexity:

My whole day was contracts. Supporting cities, towns etc. looking to
start rebuilding, making sure they had contracts in place with ven-
dors that were compliant with [federal] FEMA procedures. I had call
after call referring to some obscure bullet point on the hundredth
page of a federal funding guidance manual. People working for cities
were terrified that if they didn't get it right, FEMA would knock on
their door and “claw back” the money years down the line. This
anxiety caused delays and inaction. Some cities got desperate and
hired consultants. Consultants chase these storms, following them

Fig. 2. Sources of vulnerability, institutional hierarchies of responses, sources of complexity.

3 Deliverables beyond housing may also include expenses for medical proce-
dures; funerals; cleaning supplies; fuel; repairing vehicles; connecting utilities;
replacing clothing, household items such as furniture and appliances, tools
required for one's job, materials for education such as computers and books;
and the costs of National Flood Insurance required for those receiving federal
housing aid.
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around and offering their services to cities incapable of navigating
the bureaucracy on their own. They are not cheap either. There was
even a race to hire consultants, because they were leaving town for
Florida (Irma) and Puerto Rico (Maria).

In the wake of slow policy response, alternative, self-organized
sources of reconstruction aid, especially faith-based volunteer organi-
zations, delivered many services in the place of formal institutions. In
the words of one high-level disaster official, locally organized volunteer
groups “could rebuild a thousand people's homes for every one mobile
home that federal and state agencies put in place.”

This sentiment was held nearly universally among local scale deci-
sion-makers. Voluntary organizations were able to quickly deliver ser-
vices because they emphasized organizing a supply of volunteers and
resources with demand at the household level. Volunteer groups started
with bulletin boards at churches where local families would post needs
such as roof repair, and out of town groups looking to volunteer would
see these notes and respond. This took on greater and greater levels of
organization as time passed. Volunteer leaders suggested that their
autonomy and lack of bureaucracy enabled them to act faster than
government counterparts. Not having to follow procurement policies of
the federal government or other specialized sets of knowledge made it
so that volunteer groups could simply respond to demand or find others
to do so.

Adaptive responses for the reconstruction of ecotourism assets
characterized the Harvey response as well. For example, once the
Aransas National Wildlife Refuge received a Congressional allocation of
approximately $50 million, it sought an institutional partner to manage
a significant part of its reconstruction program in the non-profit orga-
nization the Coastal Bend Bays and Estuaries Program (CBBEP). CBBEP
is one of 28 areas in the National Estuary Program established by
Congress in 1987 that serves as a non-regulatory, voluntary partnership
between industry, user groups, and governments to work together to
improve the health of the bay and estuary system of the Coastal Bend.

CBBEP was asked to oversee the $26.9 million dollars of the total
allocation via Congress and the U.S. Fish and Wildlife Service meant to
restore lost natural capital including the extensive loss of coastal ha-
bitat along the Blackjack Peninsula. This area lost 20–40 ft of shoreline
habitat utilized by the endangered whooping crane. Services provided
by CBBEP will include leveraging its extensive list of engineers and
construction firms to draw up contracts for shoreline armament and
breakwaters in the San Antonio Bay. The Aransas National Wildlife
Refuge, in collaborating with CBBEP, tapped into CBBEP's strong in-
stitutional memory and the high capacity of CBBEP to manage coastal
construction projects that dates back to the mid 1990s. This partnership
prevented the Refuge from having to navigate the administrative and
technical burden of these contracts, federal procedures, and allowing it
to focus on rebuilding physical facilities and performing natural re-
source management tasks.

4.3. Learning, adaptive management, integration

Resilient institutions engage in continual policy learning, or the
effort to adjust the goals or techniques of policy due to consequences of
past policy combined with new information. Adaptive management can
be thought of as a pre-planned, formalized effort to use data to change
policy accordingly. Evidence of institutional learning can be found in
the GLO's report Hurricane Harvey: Texas at Risk (Natsios et al., 2018).
The report, ordered by GLO commissioner George P. Bush is evidence of
intentional policy learning, namely its 18 major recommendations to
take lessons learned from Harvey and make policy changes to prepare
for the next storm.

Recommendations address institutional change within state agen-
cies (GLO) and for agencies outside of GLO (FEMA), with internal re-
commendations much more likely to be implemented and external re-
commendations useful nonetheless for documenting lessons learned.

Within the GLO, the report recommends the following changes: 1) the
GLO will implement an information campaign targeting local officials
and the public on FEMA's housing aid programs; and 2) the GLO will
bid out contracts for services such as information management, con-
struction, and engineering prior to a storm in order to deal with front-
end administrative needs prior to a disaster. This will cut down on the
time that compliance with federal procedures takes.

Recommendations to improve devolved, state-level policy response
to disasters include: 1) increasing the urgency of building code en-
forcement; 2) building a learning center for officials focused on disaster
recovery; and 3) implementing buyback programs for homes that flood
repeatedly. These recommendations would create a subnational, state-
centric model of disaster planning more palatable in Southern (pre-
dominantly conservative states) where the rights of individual home-
owners were not curtailed, but property and lands that create vulner-
abilities would be identified and purchased to remain unused.

Recommendations for federal partners also strengthen state-level
power and include 1) consolidating the three forms of federal housing
aid (FEMA, SBA, Housing and Urban Development (HUD)) into a block
grant to states, and consolidating responsibility to a single agency; 2)
devolution of greater power from Congress to states with demonstrated
capacity for disaster response; 3) Congress allowing FEMA funds to
rebuild more resilient housing vs. current requirements to rebuild
structures as they once were; 4) Congress-mandated information
sharing between FEMA and local officials with a new database.

The likelihood of Congress and federal agencies acting in ac-
cordance with recommendations remains to be seen. The GLO's Harvey
report and the institutional changes recommended for itself and for
agency partners shows that an attempt at adaptive management is
being made. That said, several recommendations calling for the devo-
lution of power to the state level are presented without compelling
evidence that the state is currently capable of handling that responsi-
bility.

Integration of technical expertise with decision-making to learn
from prior disasters took place in the form of Long Term Recovery
Teams. These were overseen by local government executives, which in
Texas can include mayors and county judges.4 Officials recognized that
because the last major storm was Hurricane Celia in 1970, they would
need to bring in outside recovery experts from other coastal states that
had recently managed a recovery process. The Aransas County Long
Term Recovery Team, beginning officially in October 2017, was formed
with two former city managers at its helm to integrate recovery
knowledge with decision-making. One local mayor describes this
knowledge in the following way:

Long term recovery is like grandpa's funeral. In the days im-
mediately following the funeral, all the family and friends are in
town, helping out. This was the emergency period in our town. After
the funeral, everyone goes home and grandma is left to deal with
home repairs, vehicle repairs, household finances, and everything
else that grandpa used to manage. The long term recovery team is
the equivalent of staying on board with grandma after the funeral.
They figure out financial ways for us to keep operating, repair fa-
cilities and infrastructure, all the while restoring and maintaining
day-to-day services.

Funding for this institution came from a private charity, the Sid
Richardson Foundation. Officials noted that without these funds
coming in, they would have not been able to staff the Long Term
Recovery Team, draft the recovery plan, or implement externally
funded recovery projects. The flexibility of this funding source com-
pared to a federal source allowed the county to operate quickly without
having to learn new administrative policies and procedures.

4 In Texas, the county judge presides over the county commissioners court. S/
he represents the county in a range of financial, legal, and administrative
functions and is the head of emergency management.
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Long Term Recovery Teams integrated technical knowledge of the
programmatic aid delivery landscape with evidence-based decision-
making. For example, the Aransas County Long Term Recovery Team
used its pooled expertise to compile a list of 10 federal funding sources
and coupled it with a decision-making algorithm that took into account
1) the administrative policies and procedures required before, during,
and after the grant, and 2) the process entailed in submitting the forms.
This team formulated a grant funding matrix with approximately 200
different projects, and systematically matched these projects to funders,
and used the decision-making algorithm to decide whether to apply.
These projects spanned infrastructure, ecotourism, housing, and other
sectors according to robust stakeholder input in pre-planned engage-
ment meetings. This entire process was documented in the Aransas
County Long Term Recovery Plan (Whitson and Foutz, 2018) that in-
cluded measurable goals.

Integration of technical expertise with decision-making also oc-
curred with annual Hurricane Exercises hosted by a regional govern-
ment coordinating association unique to the U.S., the Council of
Governments (COG). COGs are controlled by member local govern-
ments (cities, counties) and offer technical assistance and planning. The
Coastal Bend COG holds an annual Hurricane Exercise, and has been
doing so since 2003, focusing on a simulation exercise in one of the
categories of disaster recovery, which changes each year.

The Hurricane Exercise simulation focuses on technical training for
local government officials, focused mainly on emergency and restora-
tion phases of recovery. Hurricane exercises attract stakeholders from
local governments including decision-makers, emergency personnel
and first responders, as well as academics, and high level policy makers.
In 2019, the exercise simulated a major hurricane, and held a shared
learning event attracting over 250 disaster recovery stakeholders. The
importance of the Hurricane Exercises for learning and integration is
high, especially the hurricane simulation exercises, because in most
cases this is the only technical training on disaster response that local
government officials may receive. It also plays a key role in building
networks of officials critical to recovery processes.

4.4. Participation

In the period following Hurricane Harvey passive participation,
where the government seeks to communicate pre-made decisions to the
public, took precedence due to the need to communicate sources of aid
to communities and individuals. As mentioned previously, despite the
importance of FEMA and state-administered GLO aid, agency commu-
nications budgets were limited and communicating eligibility, appli-
cation processes, and basic information about these programs was poor
in communities. Even decision-makers noted that they were poorly
informed about programs, and if this was the case, how could an
average member of the public know?

Local government communication for future storms is now focused
on two objectives, based on lessons learned from Harvey. First, pos-
session of adequate private insurance must be a greater priority.
Communities have seen large portions of their underinsured or unin-
sured housing abandoned. This continues to present a challenge for
local governments that must finance demolition and debris removal at a
large scale. Second, recovery takes much more time than the public
anticipates, and streams of funding and volunteers will dry up or head
to the next disaster long before the job has finished.

In terms of the active inclusion of stakeholders that goes beyond one
way agency communication, a potentially transformative example can
be found in the Aransas County Long Term Recovery Plan (Whitson and
Foutz, 2018). This plan, assembled through dozens of participatory,
multi-stakeholder meetings and focus groups in partnership with civil
society planning experts, was the product of the Aransas County Long
Term Recovery Team mentioned above. A major component of this
participatory planning process was assessing economic development
needs (i.e. rebuilding new beach facilities and parks) while also

determining who is the responsible jurisdiction, what financial or
technical resources are needed, and what the timing will be.

This plan articulates the “vision and goals” for Aransas County, the
City of Rockport, and the Town of Fulton, to recover from Harvey and
enter the final phase of disaster recovery described in Section 2 of this
study, commemorative betterment. The plan focuses on providing housing
for low and middle income residents, how to restore and rebuild major
economic sectors such as ecotourism, and how resilience can be en-
hanced. In other words, stakeholders including both experts and com-
munity members, expressed a real demand for not simply rebuilding
their community as it once was, but going a step further and making
sure the community would better withstand future storms.

The dedicated Hazard Mitigation and Resilience component to the
plan outlines potential funding sources to increase resilience, a complex
process because the majority of federal funding programs will pay to
rebuild structures as they were, not to rebuild with added protections
and retrofitting. The plan targets federal funding sources such as FEMA
Public Assistance where resilience-focused improvements on the pre-
disaster design are allowed mainly in structures that face repeated
damage (i.e. coastal structures). Mitigation examples include flood
walls, new drainage facilities, and the use of disaster resistant con-
struction materials. FEMA Public Assistance money was targeted spe-
cifically for the ecotourism attractions central to Aransas County
communities, such as their beaches, aquarium, Maritime Museum, and
fishing piers.

5. Discussion

The case study presented here of Hurricane Harvey uses a frame-
work for coastal governance with the components of complexity, vul-
nerability, adaptive management, integration, and participation. This
case study finds that it is not possible to discuss these components
without also discussing resilience. This section will briefly review the
findings on each component of the framework, situate them in the
contemporary multi-stakeholder disaster literature, and identify the
resilience-focused contributions of this case study.

This study found that complexity, in the coded responses of inter-
viewees, was predominantly tied to vulnerability. This study found that
in the Harvey case, vulnerability was caused by lax building codes
(exposure) and a lack of insurance or “underinsured properties” (sen-
sitivity). The result was a catastrophic impact to the coastal built en-
vironment and the requirement for a multi-scaled policy response. This
response devolved federal power rapidly from FEMA to state agency
counterparts. Why were coastal Texans so vulnerable and how did the
devolution of policy response fare?

Other studies in multi-stakeholder disaster literature suggest that
place-specific mental lock-in can occur, which hinders engagement
with disaster risk management and adaptation (González-Riancho et al.,
2017). This study finds evidence for this claim. Respondents in the
planning sector commonly noted widespread, political attitudes in the
U.S. Southern states like Texas, which tend to be favorable to private
property and individual rights, and less favorable to collective, gov-
ernment-led intervention. Decision-makers interviewed for this re-
search repeatedly suggested that these “mental lock-ins,” so common in
Southern states, contributed to this vulnerability. Meaning that locals
tend to reject building codes and zoning ordinances claiming they re-
strict individual rights and are an overreach of the state. Capacity to
implement policy, considered unpopular locally, is low. Planning of-
fices are understaffed under normal conditions, and code enforcement
often lags.

According to respondents, the lack of insurance and widespread
“under insurance” of coastal residents led to high sensitivity. Coastal
property owners were in this case either 1) unable to afford insurance
or 2) dropped or refused insurance by providers. When private com-
panies refuse to provide coastal property insurance because the risk is
too high, the state must step in and provide “insurance of last resort,”
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through what is called the residual market. State-run insurance plans in
Texas have been on the rise since the 1970s. The Texas Windstorm
Insurance Association (TWIA), created in 1971 to provide windstorm
coverage to 14 coastal counties, is now a household name in the region
because of Hurricane Harvey. Unfortunately, insurers of last resort can
be slow to pay out because they become swamped with an over-
abundance of claims. TWIA's weaknesses were known after Hurricane
Ike in 2008, when 90,000 claims flooded the organization's capacity
with processing taking 250 days on average (Nash, 2018). Un-
fortunately, the long duration of claim processing remained in place for
Harvey, with all respondents noting a prolonged personal struggle with
their own TWIA claim, in addition to fielding complaints from con-
stituents.

The devolution of policy response from the federal to the state level
saw decision-makers navigating complexity to enhance resilience. They
aimed to create novel, flexible institutions that were created quickly,
and ready to deploy immediately after a disaster. The case study de-
scribed the example of navigating complex federal aid deploying teams
with institutional memory of navigating disasters, such as in the ex-
ample of the Aransas County Long Term Recovery Team.

Others writing in multi-stakeholder disaster literature likewise de-
scribe the need to manage complexity through cooperation between
different actors across sectors and scales (Grande 2012 cited in
Gerkensmeier and Ratter, 2018). The findings presented here agree
with these assertions, and add that cross-scale collaboration was made
difficult by the steep learning curve created by federal administrative
policies and procedures. Decision-makers were forced to seek alter-
native funding sources for a more rapid response. The “different actors”
described in Gerkensmeier and Ratter, 2018 that were most important
in the Harvey case included private charity foundations. Foundations
were able to disburse funds faster to decision-makers, with fewer rules
for them to learn, and a lessened fear of federal “claw back” if rules are
not followed carefully after a disaster.

In responding to complexity, this research found ample evidence of
adaptive institutional responses. However, this did not always enhance
resilience, or the capacity to self organize to recover. In the example of
FEMA devolving its housing aid to subnational agencies, adaptive ca-
pacity through institutional change was exemplary and rapid. There are
high level conversations about how this model may be the future of
disaster management in Texas, and a possible model for other states to
follow. Yet, devolution did little to enhance resilience because speed
and efficiency of service delivery did not increase with the devolution
of scale of governance. Respondents suggested that the good intentions
behind devolution (i.e. rapid responses, leveraging local knowledge)
continue to be delayed by state agencies having to learn and comply
with the federal administrative policies and procedures.

Literature on multi-stakeholder disaster response frames some of the
findings on adaptive institutional response presented here. For ex-
ample, the devolution of power from FEMA to the GLO, can be thought
of as a “cascading effect” of a disaster, which creates challenges for
coastal resource management institutions studied here. Challenges are
caused by the high degree of differentiation in functions and services
traditionally seen in government, which leaves institutions to work in
isolation on specialized problems. Disasters change this, causing in-
creasing multi-sectoral problems that cross scales and require adaptive
decision-making and governance (Gerkensmeier and Ratter, 2018). This
study found evidence to support this assertion when GLO's pre-Harvey
focus on coastal planning, income from public lands, and veterans' is-
sues shifted after Harvey to include the enormous feat of coastal
housing recovery. When the administrative burden of working with
FEMA is added to the shift in responsibility resilience is eroded through
a delayed policy response.

Adaptive management, in the form of intentional policy learning, is
occurring as a response exemplified in GLO's effort to learn from its
halted policy response. To enhance resilience however, institutional
reforms recommended in GLO's impressive attempt at self-study in its

post-Harvey report must occur in practice. Examples include enacting
response procedures for a storm prior to a storm. For example, agencies
can oversee the creation of pre-storm contracts for construction, in
order to cut down on the time required for procuring services. Likewise,
the recommended institutional reforms at the federal scale must be
lobbied for in the halls of Congress. This reporting is a good first step,
but the policy window grows narrower with the passing of time, yet
more urgent with each new hurricane season in the Gulf.

Integration and participation were sources of enhanced resilience,
such as in the simulation-focused Hurricane Exercises hosted by the
Coastal Bend COG and the participatory, stakeholder-driven Long Term
Recovery Plan. According to similar studies, institutions, following a
disaster, must horizontally expand management structures, produce
different distributions of competencies, and support stronger interac-
tion and participation between state and private bodies (Grande 2012
cited in Gerkensmeier and Ratter, 2018; Gerkensmeier and Ratter,
2018). This study found evidence for this statement in the high im-
portance of private, charitable foundations in funding adaptive in-
stitutions for disaster response. Participation improves decision-making
through improved communication, discussion, and negotiation
(Gerkensmeier and Ratter, 2018). This study found that communication
and discussion were both improved by these cited examples of parti-
cipatory processes. Decision-making was also improved according to
the findings presented here. Decision-making was specifically improved
by including resilience-focused projects in the new Long Term Recovery
Plan.

This study demonstrates the importance of resilience as a theoretical
construct for governance. Most respondents referenced resilience re-
gardless of the concept they were asked about, using it as a heuristic
tool for evaluating different policy responses. The Harvey case suggests
that resilience, instead of being its own principle for coastal govern-
ance, is more useful to illustrate, in detail, components of each in-
dividual construct within the framework of coastal governance.
Evidence of enhanced or diminished resilience as it relates to the the-
oretical framework was found in this case, with findings relevant to
policy makers preparing for the next storm.

6. Conclusion

The contribution of this study is to enable coastal governance in the
months following Hurricane Harvey to serve as a learning tool not just
for experts, but also for communities and decision-makers. This study
contains three policy recommendations for coastal governance re-
sponses to hurricanes that enhance resilience. First, institutions that are
formed with experts with recent memory of storms is important for
planning, securing funding, and implementing recovery. Because
Hurricane Celia was the most recent storm in memory, the Long Term
Recovery Team bringing in outside experts from seasoned states like
Florida filled the knowledge gaps and enabled successful planning and
competitive applications for federal aid.

Second, participatory processes are possible and urgent even in the
post disaster context. The exemplar case of the Aransas County Long
Term Recovery Plan is testimony to this, and is a source of buy-in and
pride in these communities as they continue to rebuild. Third, local
governments will shoulder heavy burdens due to the complexity of
disaster response. The best ways to mitigate the burden is to support
community-based sources of aid such as volunteers and financial con-
tributions during the time that it will take for state and federal aid to
become available. Local leaders are also burdened with sensitizing their
communities to the fact that FEMA was never intended to “make them
whole” after a storm, and instead their individual preparedness (i.e.
insurance, hurricane-safe building standards, etc.) is the first line of
defense.

Because of the major toll that Harvey took on coastal communities,
highlighting coastal governance that enhanced resilience is important
because of the challenging circumstances under which it was
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implemented. The policy responses aimed at enhancing resilience ex-
emplified in the Aransas County Long Term Recovery Plan can be re-
plicated in other disaster-prone areas. The planning process linked up
with state-scale resilience planning efforts namely the GLO's Coastal
Resilience Master Plan, which is in accordance with relevant federal
CZMA funding priorities. Outlining specific projects, sources of funding,
decision-making aids for applying for federal and other sources of
funding creates a clear map forward to enhance resilience. Governance

lessons that enhanced and eroded resilience after Harvey may enhance
resilience across the Gulf of Mexico region.
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Appendix A. Appendix

Interview questions administered to respondents for this research organized by framework for governance.

Introduction • What are your main job responsibilities?

• What is your agency responsible for in terms of recovery?

• What are your biggest challenges in implementing recovery?
Managing complexity • In your opinion, can you work with other scales of government above or below your agency?
Managing Vulnerability • What are the greatest sources of risk that the stakeholders you serve faced as a result of Harvey?

• Did your agency make any major structural changes (adaptations) as a result of Harvey?
Adaptive Management • Is your agency doing any self-study/learning to learn from its response to Harvey?
Participation • How did your agency get stakeholders to be involved in the decisions made for recovery?
Integration • How did your agency elicit the best available science and technical information to use in decision-making?
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