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Abstract

This study examines the linkages between environmental and economiedigaster recovery for
coastal communities using the effectskd@irricaneKatrina on the Mississippi Gulf Coasta case study

The disaster literature often neglects to discuss teeowvery of the natural environment in urban areas
and how this influences the economic recovery of a community. This is caupad by the difficulty of
measuringrecovery However, it is a very important part of the pedisaster recovery and this styd
exploressuchW K A R R S ysafdetlinéd®ntridutidn of the locafisheryindustry to thecommunity. It

is also important to recognize thahe perception ofhow the natural environmentelates tohuman
societies isnfluenced byr & 2 OA S i & (his studly fitdt éxandn¥s the influence of two contrasting
paradigms on the assessment of the recovery of natural system: the anthropocentric and ecocentric
paradigms. This provides insights into the influence of the contemporary anthropocentric paradi)

the contrast with an ecocentric approach. Secondly, this thesis research studies the linkages between
environmental ad economic recovery for coastedurism and fishery industries, focusing on a case
study of the Biloxi area of Mississippi followidgrricaneKatrina in 2005. The empirical insights gained
from the case study are used to refine a framework fimking postdisaster environmental and
economic recovery. Fieldwork was conducted in October 2010 and incld@eexpert judgment
interviews wth local stakeholders and authorities. Quantitative analysis was also conducted using
statistical time series data on economic and environtaémariables. Results indicate that the economic
recovery of the environmentdependent fisheles sector laged behind the recovery of the general
economy This iscaused byseveral factorssuch asdecreased demandor fisheries productdue to
perception of environmental damageFindings aresummaized in a diagram of linkages between
environmental and economic cevery.
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1 Introduction

Postdisaster recovery is one of the least studied tgpigthin theresearch field of naturaldzard and
disasters (Berke, Kartez and Wenger, 198Bang 2010; Comerio, 2005; Davis, 2006; Mileti, 1999;
Olshanksy and Chang 2008; Rubin, 1985). At the time of this writing, thditdeianention in the
literature of acomprehensivemeasure for all different aspects of pedisaster recovery. In particular,
research into the recovery of environmental systems as well as the linkages between the affected
environment and local economic sectors has some major gaps. Somewrks for environmental and
economic recovery exist, but they have not been linked and empirically implemented.

¢CKAA YIadSNna (GKSaira gAff | RRNBd@Er rdbddyicba 31 LA
O2ladltf O2YYdzyAleQa S hdinkagey heSvgen the rgcBvenRd a ISchldvatuyak y 3
SY@ANRYYSY(ld YR NBO2@SNER 2F | O2Fadlft O2YyvydzyiieaqQ

insights ino the linkages between environmental and economic recovery and a framework for
addressing thes linkages. This researghnesents a case study tie city of Biloxi, Mississippi and the
impacts ofHurricaneY G NA Yl 2y (GKS O2YYdzy A euidg thd yodrisnNEngr Y Sy
fisheries sectors as the focus of the data analysiexemplify a brader concept: that of linkages
between environmental and economic recovefhe tourism sector of Bilgxivhichis casinosased and

has little dependence on the environmeris, used as proxy for the general economic recovery of the
community, and the fishery sectas usedasan exampleof an environmentdependent economic sector.

Impacts of the 2010 BP oil spill are also discussed.

Research in the field of natural hazards has a strong interdisciplinary character and often combines
elements ofnatural and social sciences, as well as to a limited degree, humanities. This study in
particular aims to address this interdisciplinary character by using different types of data, such as
guantitative time series data and qualitative data derived fronperk judgment interviews and
stakeholder consultations.

The increased occurrence and severity of natural hazards as well as the increased vulnerability of
disaster prone areas make the assessment of natural hazards andipaster recovery an urgentsige.
The pressure of humans on their environment is growing and this underscores the impoofanoa
we assess recovery and mitigation efforts with regards to these natural systems in thdigmster
period.

Van Aalst (2006) discusses the impactglobal climate change, as causediymans, on the
risks of weatherelated natural disasters. More specifically, the predicted global warming will likely
influence the severity and the number of weather related hazards such as heat waves, floods and
hurricanes. The overall vulnerability of a community depends on its capability to deal with the changed
situations in weather and climatebut the likelihood of these meteorological events happening is
increasing Van Aalst, 200&eller and Blodge 2009).

Munich Re (2007) writes its annual report that the economic costs associated with the impacts
of these natural hazardg@ increasing every yearebDsely populated areas are often found near or are
part of hazardous areas. Moreover, according to @eter for International Earth @ence Information
Network at Columbia Universit¢0% of the worlts population lives in coastal areas, defined as the area
within 100km of the coast (CIESIN, Retrieved March“,ZIOll). Secondly, the value of the buil



envionment as well as the intrinsic value of the natural systems is increasinginGitease in the
economic costss caused by humahgrowing dependence on technology and thwth in the véue of

the built environment and the increasing appraisakioé intrinsic valueof ecosystemss caused by the
pressure of both climate change and the expanding human population on the natural environment
(Burby, 1998Keller and Blodgett, 2009 amdunich Re, 2007).

1.1 Problem Statement
The HeinzCentre (2000) anéérezMaqueo et al.(2007)discuss the importance of coastal ecosystems
for many coastal communitieMansfield et al(2010) explain thalependency between environmental
change and economic activity in terms of resource use, land cover thandhegative éedback of
economic activity orenvironmental pollution and degradation. By affecting the natural environment
natural disaster can impact these ecosystem sendceseconomies that depend on them

This study focuses on the first type of relationshigtween the two: the use of resources.
Changes in the natural environment can have great implicationshe local economy. The choice to
focus on the two economic sectqifisheries and tourisirhas been made basl on the tight connection
the fisheriessector has with the local coastal environmerand, in the Biloxi case studthe lack of such
connection in the casindsasedtourism sector which can serve asfar the general economyDespite
the recognition of the dependence between a coastal econontyits natural environment, the linkages
have not been explicitly studied for the pedisaster recovery ofhe fishery industryand how this
compares with a noenvironmentaly dependent sectar

1.2 Research Objectives and Questions

In order to addressthew& & Ay @gKA OK | O 2disdstedefvirodr@enaf dag dcondriicc LJ2 & (
recovery are linked, this research will focus on the following two main research queatidressociated
sub-questions

1. What does environmental recovery mean after a natdishster?
a. How can this recovery be measured?
b. What empirical insights can be gained from measuring this?
2. How does environmental recovery relate to economic recovery?
a. How do coastal communities recover economically from natural disasters?
b. What is the roleof environmental recovery for resource dependent sectors of coastal
communities?

Dryzek (2005) explains that environmental issues are complex and with this complexity @danrge

number of possible perspectives on these issudss study willdiscusstwo different paradigms for
GlfdAy3da SyYy@aANRYYSyihalt | yRantSropdcriria Uedds eco§dNadentS 3 Q NB
OADPS DT &S O2 @Sqyhit WM teké an ahthrdiptidé@niricaiiproach the analysis The National

Research Council (NRC, 2005) defines ecosystem services as both the marketable goods (e.g. fish) and



myriad functions (e.gnutrient recycling and climate regulation) of an ecosystdratthave value for
human usersThe concepis thereforeone developed within amnthropocentric paradigm.

¢tKS SO020SYyiNRO LI NFY¥RAIAY NBO2AY thosédf nofirian 2 y f & |
communities who depend on ecosystemiScocentrism is defined by Eckersley (1992, p. 46, c.f. Dryzek,
2005, 184) as recogniA Y3 WG KS FdzZA f NI y3IS 2F KdzYly AyiSNBaida
interests of the nonhuman communié Q ®

The concept of anthropocentrism as used in this research is based on the Promethean discourse.
5NET S1 ounnp0 RSTAYySalé& RRIADRPHINBRSYRA YW ®BKS NBRNI
02dzy R dzLJ A G K LIt AGA OIThis disédusd NesoidedNdy DiI§Aek (20a5) asphE  LIP d
idea of humans having an unlimited confidence in their capability to overcome any problems by relyin
on our technologies. | will not further restrict the definition of anthropocentrism by including the idea of
cornucopia (the idea that the environment is abundant). However, | do acknowledge capitalism and
economic optimization as being the main drivirfgrce for this paradigm. According to the
anthropocentric paradigm, thesecosystemservicesare subordinate to issues such as economics and
land use planningDryzek, 2005).

This study will adopt the abowmentioned definitions for anthropocentric and ecentric
perspectives of ecosystem servicdhie approachiakenin this thesis research for examining the post
disaster recovery of the tourism arttle fisheryindustries will be the anthropocentri@approach This
choice has been made based on the assumption that the case study region functions in a capitalistic
framework. The aim is to determine how environmental recovery influences economic recovery from the
point of view of the economic stakeholders anethnthropocentric approach will more closely capture
the local views and values of the relationship between humans and the natural environment than the
ecocentric paradigmA conceptual framework to address the influenaeenvironmental recovery on
economh O NBO2 BSNE R2 3 beevalop&inihis Studg. Sar this fraRewsridistinction
will be made between economic aspecfshysical aspects and environmental quality. Tdenomic
aspectrepresents an anthropocentric approach to environrtamecovery (in the literature also referred
G2 Fta (GKS WwWSO2y2YAO LINIRAIYQT w2l OK S ItX HAM,
LINE GAAAZ2YAY3 NRBES FT2NJ 6KS 201t O2YYdzy Aphgsicab Ay (K
aspectcan bot be measured in terms of its anthropocentric as well as ecocentric values (also referred
G2 a GKS WSOzt 2@ilodneftal duklithhsPeBLINGEE S¢Ki% 'y wWSO20Sy!
for measuring environmental recovery. This study focuses os dkpect (environmental quality) to
establish a theoretical approach for determining lelegm environmental recovery for coastal
communities and will use the economic aspect to assess the linkages between environmental and
economic recovery.

1.3 Research Design
1.3.1 Background

1.3.1.1 Collaborative Research
¢CKAA YIFadSNDRa GKSara Aa LINL 2F £ NBSNMNedldz
Methodsfor Measuring, Monitoring and Evaluating Pdisaster Recove®y (Kl G A a FdzyR
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National Science Foundation (N&FCollaborators include researchers at the University of British
Columbia, the University of Memphis (USA), the University of Delaware (USA) and ImageCat, Inc. (UK).
This larger study seeks to develop and test new methods for ogingmsively and systematically
measuring the multiple dimensions of pedisaster recovery at the community scalhe study takes a

holistic approach, taking into account four dimensions of recovery: economics, environment, housing
and social recovery. Thetudy holds a placbased perspective, usirtge cities of Punta Gorda, Florida,

and Biloxi, Mississippi, as case study areas. A complete description of this project and its participants is
included in Appendix A. This thesis contributes to the broadetysby examining the linkages between
environmental and economic recovery in the Biloxi casghown inFigurel.l.

Housing

[

Environment Place Social

Economics
Linkages

Figure 1.1 The NSFproject's holistic scopeand the place of this studywithin it .

1.3.1.2 Interdisciplinary R esearch

Research in the field of natural hazards and disastguires an interdisciplinary approach in order t
assess and fully comprehend the different aspects involved in a disaster. A disaster is likely to affect
multiple aspec$ of a community and therefore this research will address different aspects of recovery
and try to link those.

One of the issues thatrises from interdisciplinary research is that of defining which questions to
ask and how to approach the analysis of the problem (Oberg, 2010). As described by Chang (2010) the
majority of the disaster literature focuses on the pimsaster and disasteconditions rather than
creating an overall podlisaster image. Of the various aspects of pdisaster recovery, economic
aspects (e.g. business recovery) are the easiest to quantify and have tleredgether with social
aspectghat have become impoant because of the recent emphasis on understanding decision making
processes, been studied the most (Mileti, 1999). The larger NSF projettiaf this research ia part

*NSF project numbeZMMHI0926142



aims to provide a holistic approachmeasuring recovery by combining the economicial,
environmental and housindimensionsof a disastesstrickencommunity. This thesis research fits into

the interdisciplinary character of this larger research by aiming to link environmental and economic
recovery and discusses the different ways ihick environmental assets can be valued. Reflecting its
interdisciplinary character, this research also combines both quantitative, economi@addtpialitative

data derived from expert judgment interviews. These mixed methods are appropriate here bebause
RATFSNBY (G NBaSI oNOhpletlymSadiet Byyoaly udimgybteior tile other. The expert
judgment interviews are useth combination with quantitative researdo (1) increase understanding

and interpretation of the quantative data (2)overcome issues afcarce or norexistentdataand (3) fill

Ay 3FLA GKFG OFryQid oS RRNPBaaASR GKNRdAzZAK GKS ljdz yi.

1.3.2 Scope

This study wilfirst look into the influence ofthe anthropocentricparadigm onapproaches tassessing
the recoveryof natural systems and withen discuss an opposingerspective the ecocentric paradigm
These paradigms have been choserkeep the scope of this researaimnageable but at the same time
provide insights into the influence of the prevailiranthropo@ntric paradigm anda comparison with
the contrasting ecocentrigparadigm.

This study then examines the influence of recovery of the natural environment on recovery of a
O2YYdzyAieQa S02y2Yeé AnyHartisonGountgMisgissippR ®liwigfHurricané 2 E A
Katrina, focusing on the tourism and fisheries industridgge choiceof theseindustries is justified byhe
importanceof the tourism sectoffor the local economynd thedependenceof the fisheries sectoon
the coastal environment.

The timeframe adopted in this study will be four years before and four years ldfieticane
Katrha, orthe period from 2001 to 20Q9The spatiakcopeis Harrison County buhe focus will be on
the City of Biloxi. Another spatial scale often used is $tudy is that of the Biloxsulfport Metropolitan
Statistical Area (MSAyhich includes Harrison County, Hancock County and Stone CAur@yMSA is a
spatial unitregularly used by the US Census Burekhis study adopts the definitions for coast and
coastal county from theéCenter for International Earth Science Informatidime Cerdr defines the coast
asthe area within 100km of the coast (CIESIN, Retrieved Marth2®11).A coastal countyis defned
by the Heinz Ceet & WKI @Ay3a om0 |4 fSFad wmp LISNOSyd 2F Al
watershed or (2) a portion of its land accounting for at least 15 percent of a camdtdbguingdzy A (i Q
(Heinz Centre2002,pp. 115).According to NOAAhe US has &/coastal countiesn total and Harrison
Gounty is one of thenfNOAA2011).

Themainenvironmentalsystemthat is considered in this studig the coastal waters. The quality
of the coastal water of the Gulf of Mexico and its capacity to suppodatic life are studied to
determine the influence oHurricaneKatrina on the fishery industryt KA & addzReé 62y Qi f 2
biological apects of the marine and terrestrigystems.

A full assessment of the environmental consequences of the BP Deepwater Horizon (@ipsipill
2010)is impossible to pursue in the short time that has passed since the oil spill and closure of the
leakage. Therefore, this study will discuss the impactd the recovery of the tourism and fishery
industry after the oil spill onlthroughthe expert judgment interviews.



Finally, he disaster literature distinguishesetween three main definitions of postisaster
recovery.The definition that is used in this studgssumes that recovery has been completed when a
new, stable level has been reach@desch 2009; Chang 2010; Olshansky and Chang,. Fa®&xample,
for the recovery ofan economy that could mean that although notlalisinesshave returned, the oes
that are in business are not affected anyore by the disaster and are making nornravenues
compared to the new level of populatioThis definitionalso incorporatesretrofitting and other
mitigation measures into the recovery procesdjich lower the vulnerability of a communityAlesch,
2009) The literature review in chapter two will expand on the different definitions of josaster
recovery and the choicef this specific definition for this study.

1.3.3 Case Study Aea Description

1.3.3.1 Characteristics of BE | | @eEég@phics and Economy

This studyuses the empirical data obtained from tlvase study done ithe city of Biloxiand Harrison
Gounty in the state oMississippin October 201QFigurel.2). TheUSGulf Coastvas hit byHurricane
Katrina inAugust2005 and haalso beeraffected by the recent oil spilif the BP Deepwater Horizon oil
wellin the Gulf of Mexico. The city of Bilppart ofHarrison Countyis located in the south of the State
of Mississippialong the coast othe Gulf of Mexico. According to Census ata, the city had a
population of50,644 in 2000and 45,670 in July 200&ccording toMississippi Coastlata Harrison
County had a population of 189,601 in 2000 and 182,336 in 2808hown in table -1. As shown in
Figure 1.3, the city is located 90 miles east of New Orleans aad strongly affected byHurricane
Katrina in 2005 a80% ofit wasinundated by a 9 mer storm surge(FEMA, 2006)igurel.4 shows an
example of the effects of thElurricaneon the beach area.
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Figure 1.2Map of the South of Mississippi. Source: NOAAused with permission)



Table 1-1 Population by age Group for Harrison County in 2000 and 2009. Source: www.mscoast.org

v an
Bt i

Figure 1.3 FEMA storm surge map.S

Hatrison
165,211

ource:http://lwf.ncdc.noaa.gov/specialreports/katrina.html (used with permissioh).

Age group | 2000 Census | 2009Estimate
0-4 13,556 (7.2%) | 11,072 (6.1%)
5¢14 27,545 (14.5%) | 25,318 (13.9%)
15¢19 14,828 (7.8%) | 16,126 (8.8%)
20¢ 24 14,502 (7.6%) | 13,012 (7.1%)
25¢ 34 27,398 (14.5%) | 19,776 (10.8%)
35¢44 30,484 (16.1%)| 25,594 (14.0%)
45-54 24,176 (12.8%) | 26,723 (14.7%)
55¢ 64 16,110 (8.5%) | 21.981 (12.1%)
65¢ 74 12,235 (6.5%) | 13,338 (7.3%)
75¢ 84 6,904 (3.6%) 6,910 (3.8%)
85+ 1,863 (1.0%) 2,486 (1.4%)
Total 189,601 (100%) 160,377 (100%)

Hurricane Katrina
21:00 Toa dugust 23, 3005 to 15:00 Tue dugust 30, 2005 UIC

According to the Harrison County Development Office, the seafood, timber and tourism indbsivies
historicallybeenthe major industries in Harrison County. Tourism comprises the largest industry, while
the Kessler air force base is the principal emetoyThe Mississippi Department of Marine Resources
(MDMR) describes the following major characteristics of the Biloxi Coastal Heritage area: the Biloxi
Lighthouse, the Biloxi Schooners, maritime and aquatic museums, gateway to fishing, coastal and Island
tours, art and seafood festival and fishing tournaments. Historically, Biloxi has been known for its shrimp
cannery imustry (late 190®), export of raw oystersand shipbuilding between 1870 and 198(@®@2
shipbuilding companies settled in BilpgBiloxi City Council Comprehensive Plan, 2008y of Biloxi
Department ofFinance and Administration, 20@&d MDMR, 2008 Biloxi's tourism sector is comiped

of the casinos and is not highly beach, or environment, dependent.



The MDMR writes ifts 2008 Environmental Assessment report that beféfarricaneKatrina
the economy of the Mississippi Gulf Coast counties (Hancock County, Harrison County and Jackson
County) was characterized by commercial fishing marinas, docks and other fishing relatessdes
After the Hurricaneeconomic growth mostly resulted from néndeveloped high rise buildings, hotels
and recreational marinas, instead of restoring the-gisaster economic compositioBi{oxi City Council
Comprehensive Plan, 2009 a@dy of Bibxi, Department oFinance and Administration, 2009

The National Oceanic and Atmospheric Administration (NOABlaies in a March 2009 repaittat the

beach between Biloxi antie city ofPass Christian (west of Biloxi, also located in Harrison County) is one

of the longest manmadéeaches intie US ands sufferingheavilyfrom erosion. The UShEronmental

Protection Agency (EPARA GARS&a . Af 2EAQ& 0SS OK A y.6km); Hildki Badsta Y . A f
Central Beach (lengtl3.7km); Biloxi West Beach (length:1km) and BiloxWest Central Beach (length:

2.9km). According to NOAA the Biloxi beach is a-émergy beach, which means thanly Wa I y R
movement occurs as a result of highergy events (e.churricanéd = G NRB LA OF f &a{i2N¥XYaoQ



2009, p.5). In order to accommodatourism, the beaches are kept clear of vegetation and the profile of
the beaches is being kept flat; both characteristics increase the erpsareness of the beaches.

1.3.3.3 Characteristics of Damage of Hurricane Katrina to the C ity of Biloxi

This section édscribes the overall damage of Hurricane Katrina to the city of Biloxi and on the tourism
YR FTAAKSNASA aSOG2NE Ay &ALISOATAOD® hT aArdhaiaadnilid
hardestand the cities of Biloxi and Gulfport in particularreeseverely affected (NY Times, August 30
2005). The city of Biloxi had a reported death toll of 52 (The City of Biloxi, Katrina Statistics, retrieved
April 11" 2011). With two bridges (the Bileficean Springs) washed away and the main road, highway |
90, severely damaged the infrastructure was heavily impacted. Some 90% of the roads were rebuilt
within a year after the HurricanéPérson G personal communications, [October™,82010]). The built
environment was heavily impacted by Hurricane Katrindh 8,000 buildings out of a stock of 25,575
houses and business destroyed (http://biloxi.ms.us/pdf/sotcpaged.pdf). These damages were mostly
located in East Biloxi and along the coast line. The city of Biloxi issued over 5,000 building permits in the
five months after Katrina. hitp://biloxi.ms.us/pdf/sotcpage4.pdf The City of Biloxi Condominium
Report states that 14 buildings consisting of a total of 213 units were destroyed by Hurricane Katrina
(http://biloxi.ms.us/PDF/condostatus.pdRetrieved April 1, 2011). Many of the old heritage buildings
which had been located near the coastline were washed away. The casinos that were located on the
south side of highway U3, such as the Grand Casino, the Beau Rivage and the Hard Rock Hotel were
damaged by a 2@bot storm surge and most of them decided to move to the North side of the road after
the Hurricane (NY Times, August"3®005). There was no gaming revenue during the months of
September until November 2005 and the revenue in December of that yea$113494,157, compared

to $61,730,555 the same monthin the previous year (City of Biloxi Gaming Revenues,
http://www.biloxi.ms.us/gamingrevenue/totals/ Retrieved April 14, 2011). From the Citpf Biloxi

Debris Removal Reporhtfp://biloxi.ms.us/PDF/debris.pdf it appeared that there was a total of
2,980,939 cubic yards of debris to be removed, of which 24% originated from private propertie%and 8
from commercial properties. The other 68% was made up by Right of {Vag City of Biloxi Debris
Removal Report, 2007). The vast majority of the Live Oaks in the area near the beadfilleafieerson

G, personal communications, [October™,8010]).Lifelines such as water pipelines were damaged, and

it took until August 2010 for city structures such as lifelines and other infrastructure to be restored. A
large part of the fleet in the harbor of Biloxi near the Hard Rock Hotel had sunk and the caaimerc
harbors and the facilities were heavily damagalbng withthe piers of the recreational harbor located
directly east of the main commercial harbdtefson Fpersonal communications, [October"2@010]).

The harbor on the North side of the peninguvas not damagedPgrson Fpersonal communications,
[October 2", 2010]). The barrier islandis front of the Biloxi coast were damaged and some of them
were cut in two(see figure 1.5 of Ship and Cat Islan@grson Fpersonal communications, [Octeb

20", 2010f).

3 Mississippi State roads ammijhways network
(http://www.gomdot.com/Divisions/Highways/Preconstruction/RightOfWay/Home.gspx
* Persons interviewed in this study are referred to by code letter rather than name, to ensure confidentiality.


http://biloxi.ms.us/pdf/sotcpage4.pdf
http://biloxi.ms.us/PDF/condostatus.pdf
http://www.biloxi.ms.us/gamingrevenue/totals/
http://biloxi.ms.us/PDF/debris.pdf
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Mississippi Sound

September 8, 2005

West Ship
Cat Island Island Z |
l.p )
g 57 Island

June 4, 2005 April 22, 2001

Figure 1.5 The Cat and Ship Islandsthat were affected by Hurricane Katrina, comparison of post-disaster September
2005 and pre-disaster (June 2005) situatioa Source: USGS http://soundwaves.usgs.gov/2009/03/. Retrieved, April 12th,
2010(used with permission).

1.3.4 Methodology and Data Collection

Key in this research is how the letegm recovery of the economic and environmental sectors are linked
for coastal communities; spditgally, the impact of the recovery of the environment the recovery of
the fisheries sector and the recovery of the tourism sectéirst, using a literature review, research
questiors 1a flow to measure posenvironmental recoveryand 1b(how can thishelp gain insights into
economic recovenywill be addressed. For thfgst part of the problem statement, a distinction will be
made between an anthropocentric approach and an ecosystentric approach for measuring
environmental recovery. This studyilldevelop an initial framework tdescribethe linkages between
post-disaster environmental andconomic recovery based dhe literature review. ThHs framework will
incorporate both anthropocentric and ecocentrigetrics but will focus on the anthropocentric paradigm
for both measuring longerm postdisaster coastal environmental recovery as well as the impacts of
environmental damage on economic recovery.
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For the second part of the problem statement and the mabjective of this research, the pest
RAA&AlI AaGSNI NBO2@3SNE 2F SYy@ANRYYSydGlt aeadaSvya FyR A
economy will be examined. This study uses the city of Biloxi and Harrison County as a case study. For the
link between the environment and the economthe focus will be on two important coastal economic
industries: the tourism sector and local fisheri@scludingaquacultur§. This justifies the use of the
anthropocentric paradigm rather than the ecocentric paradifgnthe assessment of the linkages. This
part of the research will utilize both quantitative statistical data and qualitative data from expert
interviews, and will refinghe framework of the different ways in which environmental and economic
recovery ardinked to each other.

On the side,this research willalso touch uponthe recovery after the oil disaster using
information obtained during the expert judgment interviewss the oil disaster in Prince William Sound
on the coast of Alaka has shown, imjgés from anoil disasterof this scale are noticeabl®r adecade
and potentially longerafter the disaster hasccurred(Piatt and Anderson, 1996Nonetheless, there
are some common threads to tH&P oil spill and the Exxon Valdez oil sphiis resarch willonly discuss
how the oil spill has affected the area until a year after its occurrence and will try to capture ways in
which the experts think the oil spill will affect them and what the overall environmental aspects will be.

1.3.5 Analytical Approac h

For the second research questipaddressing the relationship between environmental and economic
recovery a combination of quantitative time series analysis of economic developments fromtgre
postdisaster situations and qualitative data provided by expert judgment interviews indicating their
perspective on the timeframe and trajectory of the recovery dhd linkageswill be conducted The
analyses of the time series data and expgrtigment interviews will be based on guidelines for
measuring postisaster community recovergieveloped as part of the larger NSF projéChang et al,
2010). The economic reeery will be tracked in terms ofthree different aspects: the trajectory, the
timeframe of recovery and the changes in the economy compared tedis@ster levelsThe expert
judgmentinterviews will be used to supplement the time series data as welbgsdvide background
information to interpret the time series data. On the side, the interviews will also briefly discuss the
environmental recovery and the implications for the coasediant industries after the recent oil spill in
the Gulf of Mexico.

The analyss of the time series data and expgudgmentinterviews will provide a basis for the
guantitative analysis of the linkages between environmental and economic recovery and how these two
economic sectors compare. Statistical data such as incomplogment and production in the tourism
and fisheries sectors together with measures of pdisbster economic recovery, can provide an
assessment of the extent to which the tourism and fisheries sectors are being affected by a natural
disaster.

When compang the overall economic recovery of Biloxi and Harrison County with the time
series analysis of the tourism and fisheries sectors, the dependence of the local community on these
sectors can be assessethe main output will be a diagram of linkages betwethe economic and
environmental recovery for tourisnfas an example of general economic recoyeaagd the fisheries
sector.
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Figure 1.6 showsa preliminary schematicliagramof environmenteconomy linkagest four
points in time:pre-disaster, at the time of the disaster, during the recovery period and finally, when a
new stdle state has beeachieved The diagram distinguishes between ecosystem (resources) and built
environment (infrastructure facilities) dependent linkagasd how they influence either or both the
fisheries and tourism sectors, and shows the four differstatiges of the recovery (right before the
disaster, at the time of the disaster, during the recovery processydrah recovery has been achieved).
Each chapteof this thesiswill provide inputto adjust and refinghe linkages digram

o BUILT
ENVIRONMENT

Fisheries ‘ | Tourism ‘

BUILT
tl ENVIRONMENT
i Infrastructure’
P L —
..... L i
‘ Resources | |
ECOSYSTEM ! i i
1
..... -‘- :
s

__________________________

t1+n

BUILT
ENVIRONMENT

’

v v

)| Fisheries ‘ ‘ Tourism ‘

BUILT
ENVIRONMENT

-

ts

Fisheries | | Tourism |

J

Figure 1.6 Diagram for the recovery of the linkages between economic and environmental factoshown for the different
points in time, where t denotes the situation before the hurricane, tthe situation immediately after, t,,, denotes the
recovery period and t when recovery has been reached.

1.4 Target Audience
My ambition is to conduct research that goes beyond the academic lab, th&bigelthat thisthesishas
a practical contribution to societgind in particular fodisaster pronecoastalcommunities. Thus, | hope

to havebridged i KS 31 L) 60Si6SSy GKS A@2NEB (26SNJ 2F I OF RSY
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disasters occur. Research in the field of naturakards combines naturand social sciences and
humanities and | hope that to have reachdustby emphasizing th@nterdisciplinary charactein both
the research methods chosen as well as the conegpmined

With my research, | hop® help managersnd planners within the disaster community and give
them a tool for analyzing postisaster recovery, such as the guidelines developed for measuring post
disaster recovery in the Floridase study that is part of the larger N@Bject, as well as the diérences
in recovery from natural hazards such ldarricanes and human induced natural hazards sushtlze
recent oil spill, to create rameworkfor environmental and economic recovery thagy contribute to
the improvement ofmitigation measures.

Thekey stakeholdegroups that mayhopefullybenefitfrom this studyinclude
91 Decisionmakers indisasterprone communities
1 Decisionmakers in postlisaster recovery communities
9 The natural hazaskesearch community

| hope that this research will help marexg and planners within the disaster community to gain insights
and give them a tool for analyzing petdisaster recovery. Moreovel, hope thatthe creation of a
framework for the linkages between environmental and economic recovery can support refimhaegt
mitigation measures and increase the general understanding of the-qisaster recovery process for
community planners and aid workers.

1.5 Outline
Thisintroductory chapterhas introduced the research topic and design for this Master of Sciences, thesis
includingthe context scope a brief introduction of the case study arend thegeneralmethodologcal
approach

The second chapter will situate this researchihia relevant literature. Postdisaster recovery is
the least studied part of the disaster cycle (Mileti, 1999) and this literature review will address the three
most common definitions of postisaster recovery. Furthermore, the existing anthropocentric and
ecocertric frameworks for addressing recovery will be discussedludingtheir ability to measure
environmental recovery. The first of the main research questions, studying the measurability of
environmental recovery, will be addressed in this chapt®asedon the literature reviewa preliminary
framework will bedevelopedfor linking environmental and economic recoveihis frameworkcan be
used to gain insights into economic community recovamg will be used in the case study analysis
Finally, backgraud information will be provided on the case study areeludingits demographic and
geographical situationThis section will emphasize y F2 NXY | G A2y 2y . Adisasieh Q&
economic situation in order to provide background on the importanfcieath the tourism sector and the
fisheries sector on its economy and hé¥urricaneKatring and to a lesser extent thBP oil spill have
influenced this.

Chapter threedescribeghe methodology and data collection section of this research. Rhet,
guantitative data selection and analysis will be discussed to provide the bigger picture. thiext
fieldwork in the city of Biloxi and the approach taken for the expert judgment interviews will be

O dzl
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discussed which will provide insights into the finer detaflthe quantitative analysis. Finally, a measure
of economic composition changes will be develohed

Chapter four will present the analysad results of this research. The aim is to combine the
results of the quantitative and qualitative research to provide a holistic answer to the second main
research question.

Finally, the main conclusions and a discussion will be presdntetiapter five,in which te
main outcomes of this research will liscussedFurthermore, the need for further research atite
transfer ofknowledgegained from this studyo make it applicable for practitionessill be stressed.

®Part of the analytical approach has been adopted from the Guidelines for Measurin®Baster Economic
Recovery (Chang and De Ruiter, 2011), however, the measure for economic diversity presented is an original
contribution.
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2 Literature Review and Conceptual Framework

This chapter will provide an overview of palisasterrecovery research and discusgo main issues.
First, theories and frameworks of pedisaster recovery will be discussed. Secondly, literature
employing different paradigms that influence thinking about environmental recovery will be revi@wved
help answerthe first research questim What does environmental recovery mean after a natural
disaster and how can it be measured?

HurricaneKatrinadid not only devastatehe built environment in the south of Louisiana and
Mississippi; it also left a trail of damaged natural environment ibgéh How we value these
environmental damages and losses caused by a natural disasethow we consider the implications
for communities with coastalependent economiesis subject to the paradigm used. The different
paradigms influence the way in whigecovery is measured as well as how the linkages between the
environment and local economies are being assessed. Next, the literature on economic recovery of
fisheries and coastal tourism industries after a natural disaster will be revielas sectionvill provide
background for the second part of this research and explore some of the linkages and metrics
indentified in the literature that will be used to adjust thenvironmenteconomylinkages diagram.
Furthermore, literature on other coastal oil dpilwill be briefly reviewed. Finally, background for the
case study of the City of Biloxi, MS, will be provided.

2.1 Theories and Framework
It is often recognized by the disastexrsearch community that postisaster recovery is one of the least
studied stage of the disaster cycle (e.g. Chang, 2008; Olshansky, 2008). Moreover, the disaster
literature often neglects to discuss the recovery of the natural environment in urban areas. How the
natural environmentis seen as matteringp human societies is subjet the prevailing paradigm in
these societies and, moreover, determines how we measure environmental losses and the recovery of
natural systems after a natural disaster.

First, three prevailing definitions of pedtsaster recovery are discussed and theoich of
definition for this thesis will be explained. Furthermore, the different ways to measure and model post
disaster recovery as discussed in the literature are addressed.

2.1.1 Definition of Post-Disaster Recovery

Mileti (1999) explains that the disasteyde is comprised of four stages: preparedness, response,
recovery and mitigation. It has often been recognized in the recent recovery literature that the recovery

phase is the least studied of these four stages for several reasons (Chang, 2010; Ol&t@&ky,he

first issue that arises in poslisaster recovery research is the lack of an unequivocal definition of
recovery. Early definitions of poedisaster recovery, dating from the early seventies, focus mostly on the
reconstruction otthe physical emironment. Haas et a{1977) define posRA a a 4 SNJ NS O2 3SNE |
1y26l0fS FTyR LINBRAOGIOESQ FyR (KS& |aadzyS GKIF
Nowadays, recovery research often assesses not only the physical aspect of recovesy lh abcial,
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economic and political processes. The way researchers view the recovery process has also changed. The
prevailing notion has shifted from perceiving recovery as a linear process to a probabilistic and recursive
procesqMileti, 1999 Comerio, 1998)

There are three definitions of poslisaster recovery that are commonly used in pdisaster
recovery research (Chang, 2010). The first definition suggests that recovery means a return to pre
disaster levels. This is a point of view often taken by resgdefhdisaster struck communities; they aim
for a rebuilding of their community as it was before the disasf@tesch et al2009; Mileti, 1999) As
Alesch (R08) explains, one might question whether this means recovery at all since it returns the
community to the same vulnerable levels it was at when the disaster hit. The second definition describes
recovery as reaching a level where the community would hasenbat that point in time had the
disaster not taken place. The third definition assumes that recovery has been completed when a new,
stable level- which may be different from the prdisaster level has been reached. This definitican
incorporate retrofitting and other mitigation measures ithe recovery processwhich lower the
vulnerability of a communityAlesch, 2009)The three definitions demonstrate the ongoing debate on
whether to incorporate mitigation as a part tfe definition ofrecovery The International Strategy for
Disaster Reduction (ISDR) defines gost &  a 1 SNJ NEO2@SNE | aY GRSOAaA2YaA
with a view to restoring or improving the pisaster living conditions of the stricken community, while
encouragid FyR FFOAfAGFEOGAY3a ySOSaalNE | RedadGyYSyia (2
encourages mitigation to be part of the recovery phase. This thesis research will use the third definition
of postdisaster recovery, studying changes that haveetalplace by comparing the prend post
disaster situation. The National Disaster Recovery Framework NDRF
(http://disasterrecoveryworkinggroup.gov/ndrf.pdfretrieved Feb2010) also describescovery as a
continuous process, supporting the idea that pdstaster recovery should not be defined as a return to
a predisaster situation.

Another issue that arises when addressing pdisaster recovery is the constraint that is put on
by the tensionbetween speed and quality of recovery (Olshansky and Chang, 2008). As Alesch (2008)
and Comerio (1998) point out, local residents often aim for a quick return to thelipester situation,
whereas the incorporation of mitigation efforts aims to increae quality of recovery but
simultaneously is highly likely to slow down the recovery process. This is theaffadetween the
speed and quality of recovery.

Finally, postdisaster community recovery involves taking into account and understanding many
different aspects and processes that are at play simultaneously, requiring a holistic approach. Up till
recent years, the podgfisaster recovery research has focused on the following sectors of recovery:
residential (households and families), economigrgénizations and commercial and industrial
businesses) and communitgcovery(including theaspectsmentioned above as well as politics and
community life). Most studies focus only on one or two sectors at a time. However, especially when
trying to measure recovery it becomes important to incorporate the different sectors.

This study will assume the third definitionf eecovery while acknowledging that this is
constrained by theéension betweerspeedand quality of recovery.
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2.1.2 Measuring and Modeling Post-Disaster Recovery

There are onha few measures of podfisaster recovery in the literature, and they mostly focustioe
degree of recovery of only one of the sectors of paisaster recovery described in the previous section,
rather than combining the different sectors of recovery.

The lastew decades have yielded a handful of studies that examined-gissister reovery and
indicators that can be used to track recovery. The first North American;disasster recovey study was
conducted by Haas et g1977). The authors regarded peadisaster recovery as a linear process with
fixed phases and timepan. They argad that disaster recovery is ordered, knowable and predictable.
According to their model of recovery activity, recovery consists of four, overlapping periods: emergency,
restoration, reconstruction | and reconstruction Il (deigure2.1) where each period is approximately
ten times longer than its predecessor. Their model depicts the amount of activity per period against the
amount of time that hapassed after the disastrous event. Furthermore, the writers state that although
trends of growth or decline may bdosved down or accelerated, the preisaster trends are likely to
continue after the disaster. When talking about the third period, the wsiteefer to recovery as going
back to predisaster levels or higher. The authors identify seven issues taking place after a disaster and
that are intertwined: required decision to decide how, when and where to rebuild the city; land use
changes; changes ihuilding codes; changes in efficiency and attractiveness of the city; too
compensate private properties owners for their losskew to deal with public participationand how
the increased local publiExpendituresshouldbe financed (Haas et dl977).

Ever since the development of this first palitaster recovery model, the way recovery is
modeled and the role of time and (new) indicators of recovery have changed. The literature
distinguishes several types of categories in which indicators of eegman beclassified. According to
Haas et alomMpT 710 Ad Ad RAFFAOdAzZ G G2 TFAYR lpaca (Gl yRIE NJ
NBEO2YyaidNWzOGA2yY Ay Fyeé a20AS0eQd ¢KSe& ARSyuGuAFe GKS
the magnitude 6the disaster, availability of resources for recovery,-gigaster trends and leadership,
planning and organization.
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Figure 2.1 Model of recovery activity by Haas et al(1977) MIT Press (used with permission).

In contrast to Haas et &11977), Rubin (1985) defines recovery as a dynamic asgbing process that is
difficult to measure. In her study, Rubin (1985) focuses on the importance of intergovernmental
relationships for a prospeus recovery. Rubin (1985) distinguishes five categories of recovery activities
that measure postlisaster recovery: residential, business, public services and facilities, general
population and mitigation, where the main restriction is based upon thedfizmount of available
money for the recovery. Within each category she gives examples of indicators, most of which are
focused on numbers of restored or reconstructed facilities, buildings etc. (Rubin, 1985). The (local)
officials can influence the outconad the recovery process by controlling the available resources.
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Figure 2.2 Organizing framework for elements of ther ecoveryprocess(based onRubin (1985)).

Figure 22 shows the framework for recovery and the most important elements of recovery, as
constructed by Rubin (1985). She explains that the importance of intergovernmental cooperation
increases as the number of governments that provide emergency and recovetamssiscreases and
therefore their interaction, defined by a certain number of key actors, has a major influence on the
efficiency of local recovery (Rubin, 1985). On the level of community recovery, Rubin (1985)
distinguishes three basic and necessal@ ¥ISy G4y Wf SIF RSNBKALE oAt AGe (2
(1985) raises the question of how recovery should be defined, but does not answer it. Finally, she notes
that this framework could provide a basis for further recovery research although she aekiyasithat
AKS Aa dzyadsaNB K2g WIiKS Y2RSt gAftf FAOLG Ayid2 20KSNJI
West and Lenze (1994) noticed that there is a gap between the two main issues that arise after a
natural disaster: the regional impact of the natural disaster #raeconomic implications of recovery
and reconstruction. Therefore, the writers developed an econometric model to identify direct disaster
impacts on exogenous variables, endogenous variables and model linkages. Estimations of direct
impacts mentioned byhem are, among others:

Purchases made outside the region

Temporary reassignment of outsitiborto the disaster area

Shortterm overtime wage increases as a result of supply and demand imbalances
A rise in temporary migrants for the construction inthydabor market.

Shifts in housing demand and supply imbalances

Changes in the link from income to spending

Shifts in regional purchasing patterns

=4 =4 =4 =4 -8 -8 -9
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Changes in nemigration

Changes in the resolution #borsupply and demand imbalances
Reconstruction o$pending flows

The rise in external transfer payments and grants to the region

= =4 =4 =N

West and Lenze (1994) conclude that an economic impact analysis of a natural disaster lacks the analysis
from engineering and natural science pardf view and therefore new wdels of regional impact
analysis of natural disasters that combine the three are necessary.

Tatsuki and Hayashi (2002) developed a seslementsmodel of life recovery based on survey
data from the1995Kobe Earthquake. Tatsuki and HayasBD@) take aifferent approachn explaining
NEO2@BSNEY GKS GNARGSNER F20dza 2y GKS &a20Alf3X WEATS
(incorporating housing damage, demographics and the seven critical elements: housing, social ties,
townscape, mind and dmy, economic and financial situation, relation to the government and
preparedness) accounts for almost 60% of the life recovery variance (Tatsuki and Hayashi, 2002).
Another difference with the previol discussed literature is Tatsuki and Hayashi's $ooa the
recovery of individuals whereas Haas et al. (1977) and Rubin (1985) focus on community scale recovery.
By taking the social and human aspect into account, they distinguish different kinds of indicators than
most other researchers in this field rewone; e.g. willingness to pay, sense of attachmenibtale
optimistic expectations of the future and mental stress. In a more recent pdapstuki et al (2005)
come to the conclusion that their earlier paper focused linearly on the outcome of tifteveey anddid
not payenough attention to the recovery process itself. Therefore Tatsuki et al. (2005) wanted to model
psychosocial recovery and integrate that into the life recovery model. The writers define recovery as
normalcy or a situation of stableality that is not necessarily the same as the-gigaster situation
They use this as a basis | K S A NJ oty-d@iskistertd-NIFRO 2 @ S NB éFigheRRIBS 0 aS S
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Tatsuki et al (2005) constructeah appraisal scheme that considesdfactors of life change appraisal:
return to normalcy, struggle for meaning, retreat, sense of life change and life change direction. The
YEAY 2dz2i02YS 2F GKSANI LI LISNI A& G olsliow mraunitarla¥ S NB O
FGGAGdzZRS FyR LI & fSaa FGGSyauA@y. 42 LINBLI NBRySaa

/| 2YSNAR2 O6HnnpO LRAYyGa 2dzi GKI GdisasterSetdven, jpiS, Wi K NE
K2dzaAy3a yR O2YYdzyAide a&as$npwadsSdcdefine thekandept ofrdceryRA & (0 A y
The conventional definition of poR A &1 a4 SNJ NEO2 GSNE RS TA yeSent sthitis02 JS NB
jdz2 Q® | 2 6S @S NIotes RRISINA 2K & nRPDAYAGAZ2Y R2SayQd YIS
to upgrade the presvent situation, for example by implementing mitigation measures. The second
possible definition mentioned by Comerio (2005) regards recovery as community renewal, which takes
into account that there are situations where the replacement lod tosses is not a reasonable option.
The writer mentions the following indicators of measuring recovery as indispensable: impacts on mainly
low-income households, the number of housing units replaced, economic changes by new homeowners
who take advantageof the postdisaster sales and new businesses that replace lost military and
agricultural jobs. According to Comerio (2005) the degree of success aflipaster recovery depends
on three aspects: (1) the scale that recovery is measured, (2) the timesframvhich recovery is
measured and (3) the perspective of the evaluator.

The Federal Emergency Management Agency (FEMA) writes Riaitaing for PosbDisaster
Recovery and Reconstructiogport (2005) that a society benefits from quick decisions madéhée
WAYYSRARGS BIBREND LISNAZ2R® ¢KS C9a! adldSa GKIFG GKE
the recovery of the public sector: how long does it take to clear a certain extent of mud and debris, the
time it takes to replace a number of teraparily housing by permanent housing etc.

Olshansky et al2006) based their study on the rebuilding of communities afteriB85Kobe
and 1994 Los Angeles earthquake disasters. They point out that both the speed and the quality of
NEO2JSNE | BB WYSWHA@SBEATdzZ NBEO2OSNE LINRPOSaaQd CdzNJ
repair and reconstruction permits issued by the local government for resident housing and retail/offices.

¢CKS DblaAz2ylrf ! OFRSYE 2F {OASyOSadablK&R2007. I WNI(
According to Olshansky et@.H nnc o GKS FANRG 3F21fa 2F NBO2OSNE | N
2T SO02y2YAO TFdzyOilA2z2y |yR (2 NBLIIOS t2a0 K2dzaAy3
and economic networks askey to successful recovery. At the same roundtable debate, Barbera notes
GKFG GKSNB OlyQi o6S Ly 28SNrff O2YYdzyAied NBO2ISNE
health delivery systems. Barbera claims that failure to restore the healthcatersycan be a major
factor hindering the economic and social revival of the community. Laska notes that mixed signals of
recovery process are often observed. Indicators mentioned by her include: improvements in the tourist
industry; improvements in the héth care sector; progress in curbing the crime rate and whether
schools and universities can resume classes.

Gardoni and Murphy (2009) warn that in most possaster recovery studiesmetrics are
chosen too narrowly, taking only the easily quantifiabletrnics into account, and lagig metrics that
measure societal changes. Therefore Gardoni and Murphy (2008; 2009) propose a capbadiits
approach based on a theory introduced by Nussbaum and Sen (1998). Gardoni and Murphy (2008) state
that a capabities-based approach to recovery realizes the poputancept of sustainable recovery
which implies that recovery efforts should aim to-jlmiild, maintain, and enhance the quality of life of
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the community members for both the short and long term. Capi#dsliare defined as the constructive

elements of welbeing and they measure the real opportunities individuals have. The capaHiisesi

approach to recovery aims to measure the level of seihg or the standard of living of individuals

within the dsasterstruck society. Risk is then defined as the possibility of a hazard to decrease
AYRADGARZ £ 4aQ OFLIo0AftAGASED DSEGET GKS 6NAGSNAR AYydN
societal impact of a disaster by measuring the change inheally 3Q 'y R (GKS 5F YF3S w¢
65wL0 GKAOK WYSIadaNBa GKS Odz2NNByid fS@St 2F AYyRAD,
that the DRI can be used to measure recovery (the degree to which capabilities have been restored) by
comparing the DRwith a benchmark value. The writers establish a-fitep model to construct a given

DRI and DII.

Alesch et al. (2009) state that while most residents regard recovery as going backdisgseer
levelsi K G A& y2i a&NfBadiShBinabestsiedS A0 Qa&

In sum postdisaster recovery can be measured in terms of the recovery of built environment;
economics, businesses; social, health and safety, and natural resources and ecosystems. The way
recovery is measured is subject to the definitimirecovery. This research defines recovery as reaching
a new stable state, and therefore focuses on measuring changes. In aiming to develop a measure that
combines the different sectors, the NSF project and this study are taking a holistic approactsiagdres
different sectors of recovery. Finally, the developed measure will study a set area looking at place
NEO2@SNE NIGKSNI GKIYy LIS2L) SQad AYRAQDGARdZ t NBO2 J3SNE

2.2 Environmental Recovery

The natural environment is the least studied aspect of mlisaster recovery. This is most likely due to
the different interestsin environmental recovery is subject to. The way the environmental recovery
matters to the community, its utilitarian values central for this part of the research and is used to
determine the diagram for the linkages between environmental and economic recovery used in this
study. This section will first discuss two different paradigms for assessing environmental value,
anthropocentrism and ecocentrism, and the choice of paradigm made for this research will be discussed.
Next, the definition of environmental recovery will be discussed. Thirdly, the environmental and
economic impacts of other oil spills will be discussed. Findlfferent measures of environmental
recovery and different framework for addressing environmental recovery and the linkages with
economic recovery are discussed.

2.2.1 The Anthropocentric and Ecocentric Paradigms
Dryzek (2005) explainthe lack of natural ewironment recovery related studieBy explainingthat
environmental issues are complex as they are often intertwined and subject to other aspects of society.
Because of this complexjtthere are numerous ways to approach environmental recovery.

Therefor& |y dzy Sljdzi @2 OF € RSTAYAGAZ2Y 2F SyYy@ANRBYYSY
recognized the existence diifferent paradigmsand their influence on how to address environmental
recovery The different approaches in the recovery process as well asunes of recovery are subject
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to the prevailing paradigmin this study, he anthropocentric paradigm is used to develop a diagram for
assessing the linkages between the recovery of the natural environment and the economy.

2.2.1.1 Anthropocentrism

The anthropocentric paradigm in the natural hazards context is based on the idea that horade

hazard protection systems are better in terms of creating resilience and mitigation than natural systems
(Burby, 1998; Dryzek, 2005). For example, humans tenditd dikes in floodplains although floodplains

can serve as a tool to reduce the damage from flooding (Kousky and Zeckhauser, 2006). The concept of
anthropocentrism is tightly linked to the pobtdustrial Revolution changes in society and the
developmentof capitalism: economic growth has become the mjastificationfor making humans the

centre of the world (Klein, 2007).

As Rousseau (1754) describes, the civilization of humans has a negative influence on their
behavior In the western world, the incresgd pressure on the natural environment is justified by the
underlying assumption that this is acceptable when it is in the name of economic growth. Klein argues
GKFG Wy S02y2YAO0O aeaidSYy GKFG NBIldANBE @aaeaid!l yi
the natural environment impossible (Klein, 2007, p. 426). As long as our anthropocentraigpara
prevails environmental solutions will never be sustainable and will lack atlermy perspective.

LG OFy ©S FINHdzZSSR GKI{ eRSWIAIDNG{AMRADBYRES &M
paradigm is being used since it suggests that a disaster is not part of a naturalTtyeldlational
wSaSl NOK [/ 2dzyOAf é6uHnnnE LI 10 RSTAySa |y SO2aeéeads
physicaSy ANR Y YSy (i Qad Y2dzale FyR %SOl KIFdzZASNI unncod RS-
RSNAGS FNRBY SO2aeaisSvyaQs ¢gKAOK AyOfdzRSa O2YY2RA0]
human actions can reduce the services provided by an ecosys&i&mthe NRC, Kousky and Zeckhauser
(2006) recognize that the economic approach of ecosystem services is growing. Kousky and Zeckhauser
(2006) focus on ecosystem services as a reducer of vulnerability and impacts of natural hazards. They
distinguish thre advantages of using this type of ecosystem service. First, the improvement of policies
to mitigate natural disasters can be cadfective compared to other measures such as the development
of a dike system in the floodplain. Secondly, the protectiommfcosystem can have benefits for the
environment, for example increasing the biodiversity. Finally, the writers discuss that ecosystems are
not subject to errors, unlike anthropocentric disasteducing systems. For example, they argue that
the wetlandshad provided better protection for &v Orleans than the levees built the wetlands.

Another aspect raised by Monday (2009) is the contribution of ecosystems to the quality of life (as
shown in Figure-4).
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Figure 24 Ecosystem services and its contributions to constituents of wdlking. Source:

http://www.millenniumassessment.org/en/index.aspx (used with permission).

2.2.1.2 Ecocentrism

Burby (1998) argues fiavor of bringng back or implementing ecosystem services instead of relying on
anthropocentric disaster reduction tools. An important aspect of the recovery of natural systems in an
ecocentric paradigm is the emphasis waluing the intrinsic aspects etosystem sergiesrather than
anthropocentric aspects of ecosystem services which are defined as provisioning to humans

Within ecocentrism, Minteef2009) distinguishes between strong and weak ecocentrism; where
weak ecocentrism is defined as "humans hold a higherairgignificance than the other natural things
that are taken to have moral standing" and explains this as human behaviour not necessarily being
constrained byts effects on an ecosystem. Strong ecocentrisrdefined as "equal or more than equal
moral significance to other nonhuman, natural things which are taken to have moral standing" (Minteer,
2009, p. 84). In these definitions, moral standing relates to how the different paradigms define the
intrinsic \alue of natural thinggMinteer 2009).

Finally, sustainability can be another aspect of the ecocentric paradigm (Monday, 2009). It could
also be argued that a sustainable approach provides a midway between both paradigms. Here,
sustainability means that hmans value an ecosystem not only for their economic value but also for
their intrinsic valuecombined withtaking a longterm approach.
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2.2.2 Definition of Environmental R ecovery

¢KS 1 dzYly 902ft23e {OK22ft 27F (K2 dzaK liveréity of Shicagg,i 2 0 SA
established by one of its protégés, Gilbert F. White (Mileti, 1999). It is often considered to be the
foundation for all natural hazards and disaster research (in the social sciences) during the following
century (Mileti, 1999).Sewell(1986) describes White's approach as the first to combine a physical
assessment, studying parameters such as geology, hydrology, vegetation and natural hazards, with
socioeconomic assessments of parameters such as population, income and ecosystem-sagédes
employment. The Human Ecology paradigm, also known as the Chsm@gmwl of thought, defines

Y6 GdzNF £ NBaz2dzNOSa Fa WOdz GdzNI € | LIINI Aalkf 2F yI ddz
One of the issues lies in the definition of naturadaarces. The Chicagahool describes it as follows: a
NE&A2dz2NOS Aa 2yfté& RSFTAYSR |a adzOK ¢gKSy Al fAyla G2
(Bakker and Bridge, 2006)

Another complicating factor in defining environmental recovery is the issue of how to value
environmentalcostsin terms of losses. The Heinz Center (2000) aims to address the hidden costs of
coastal hazards at a community level. The writers aim to imptieedramework for community risk and
vulnerability. The Heinz Center studied the hidden costs of different aspects such as economic, social
and environmental issues. It takes an anthropocentric approach in valuing the different types of costs
associated Wwh a coastal disaster. In line with this research is work done by the National Research
Council's (NRC) Committee on Assessing and Valuing the Services of Aquatic and Related Terrestrial
Ecosystems (2004). The NRC's Valuing Ecosystem Services studglé@idjes on what it calls the
ecosystem services paradigm, exploring how human societies think about the meaning of the natural
environment. They use the anthropocentric approach in valuing ecosystem services as where it an
economic asset. This approatitegrates the two fields of environmental and economic sciences and
concludes that this is a not yein established field. How the environment or ecosystem services are
valued is subject to its paradigm. The next section will explore different paradaghsexplain its
implications for valuing the environment.

The fdlowing studies all discuss hothe recovery of the natural environment @ is not
addressed in the overall recovery process. Tatsuki (2007) describes the teeshift the
conceptualizatio of recovery from linear and outcorEsed to seeing it as an ongoing and lbegn
process Often the environmental aspect is not addressed in the {@mghn community recovery
literature. Alesch (2008), for example, described k#mgn community recoveryas consisting of
restoring or rebuilding the social, political and economic elements of the community that address its
viability. As Comerio (1998) explains, funding is often a problem in recovery and when times are dire, it
is not likely that money wilbe spent on reconstruction of the natural environment. Iweak ecocentric
approach to postisaster recovery, the environmental aspects are likely to get a more prominent role
than theywould have otherwisgand from a sustainability point of view should be weighed together
with the social and economic aspects of a community (Natural Hazard Center, 2003 and 2005).

2.2.3 Environmental and Economic I mpacts of Marine Oil Spills
On the side, this thesis discusses thmacts of the BP Deepwater Horizon oil spill on the recovery of
Biloxi after Hurricane Katrin&his section discusses the environmental impacts of marine oil spills on
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coastal communities to provide a context for the impacts the BP Horizon oil spil).&brief overview

of the BP Deepwater Horizon Oil Spill will be provided. Next, the Exxon Valdez oil spill in 1989 that
contaminated the coastal shore of Alaska near Prince William Sound will be used to provide a context
for the oil spill that affectecthe Mississippi Gulf coast in April 2010 in terms of its economic and
environmental impacts. This paragraph will look into the pdisaster recovery process of Prince
William Sound andts local communities and will identify literature describing the eomimental
impacts and metrics used to study the pakssaster recovery.

2.2.3.1 The BP Deepwater Horizon Qil Spill

On April 28, 2010, an explosion took place at a BP oil well one mile below surface in the Gulf of. Mexico
It was the largest oil spill accident $ar in human history (NY Times, Aprif'22010). The National
Commission on the Deepwater Horizon 0]] Spill and Offshore Drilling
(http://www.oilspillcommission.gov/) writes ints final report that the amount of oil released was
62,000 barrels per dayntil shortly before July 14th when the well was capped and the flow rate had
declined to 53,000 barrels a day. Furthermore, they report that the estimated total release of oil is
5,174,887 barrels which is about 18 times as much as the oil spilled Exttan Valdez oil spill of 1989
(http://www.noaa.gov/). NOAA published Oil Trajectory Maps during the first weeks after the oil spill,
depicting "the surface location of spilled oil for several consecutives days” together with predicted
scenario for tle next day as shown ifrigure2.5. In its &€osystem damage assessment on the first
hundred days after the oil spill, NOAA explains that it has more tBaeamns on the ground to assess

the damage by the oil spill and by May 2011 1,800 linear miles of shoreline have been assessed
(http://www.noaa.gov/). US Economy explains that BP has put aside about $6 billion dollar to hire about
4,000 people for the claaup of the spill (www.useconomy.com).
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Figure 25 Approximate oil locatons from May 2nd, 2010 to May 6th, 2010. Source:
http://www.noaa.gov/deepwaterhorizon/maps/traj_maps.html, retrieved May 19th, 201@used with permission).

It took over 80 days to close the leakage, which caused fisheries and beaches in the area to close and
caused widespread fear of environmental damage (NY Times, ABrit2a1). The lonterm impacts

on the natural environment @ still uncertain (NY Times, April™2@011). Bjorndal et al. (Science,
February 2011) state that the marine ecosystems have been damaged and that populations of species
used for commercial fishing have decreased. The writers argue that there is lstdk af scientific
understanding to measure the effects of an oil spill of this size (Science, February 2011). Also, other
impacts from the oil spill a year after the disaster are still uncertain. Fishermen and restaurant holders
have seen their turnoveRSONB I &S &aAIYyATFAOlIy Gt & FyR (KIFIG KIFayQi
19", 2011; The Guardian, Februar{, 2011). In contradiction to this, other studies acknowledge the
lower economic activities but simultaneously note that businesses arevering (USA Today, April20

2011). It appears that perception is still an important issue causing the tourism seatxdver slowly

(USA Today, April 202011).

2.2.3.2 Exxon Valdez Oil Spill in Alaska
In March 1989, the Exxon Valdez oil tanker spilled approximately 42 nhiiosiof oil in Prince William
Sound and contaminated marine resources over li@fmetersof the Alaska coastline (Peterson et al.,




























































































































































































































































