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Abstract  
 

This study examines the linkages between environmental and economic post-disaster recovery for 

coastal communities using the effects of Hurricane Katrina on the Mississippi Gulf Coast as a case study. 

The disaster literature often neglects to discuss the recovery of the natural environment in urban areas 

and how this influences the economic recovery of a community. This is caused in part by the difficulty of 

measuring recovery. However, it is a very important part of the post-disaster recovery and this study 

explores such ΨƘƛŘŘŜƴ ƭƻǎǎŜǎΩ ŀs a declined contribution of the local fishery industry to the community. It 

is also important to recognize that the perception of how the natural environment relates to human 

societies is influenced by ŀ ǎƻŎƛŜǘȅΩǎ ǇŀǊŀŘƛƎƳ.  This study first examines 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 paradigm and 

the contrast with an ecocentric approach. Secondly, this thesis research studies the linkages between 

environmental and economic recovery for coastal tourism and fishery industries, focusing on a case 

study of the Biloxi area of Mississippi following Hurricane Katrina in 2005. The empirical insights gained 

from the case study are used to refine a framework for linking post-disaster environmental and 

economic recovery. Fieldwork was conducted in October 2010 and included 13 expert judgment 

interviews with local stakeholders and authorities. Quantitative analysis was also conducted using 

statistical time series data on economic and environmental variables. Results indicate that the economic 

recovery of the environment-dependent fisheries sector lagged behind the recovery of the general 

economy. This is caused by several factors such as decreased demand for fisheries products due to 

perception of environmental damage. Findings are summarized in a diagram of linkages between 

environmental and economic recovery. 
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1 Introduction  
 

Post-disaster recovery is one of the least studied topics within the research field of natural hazards and 

disasters (Berke, Kartez and Wenger, 1993; Chang, 2010; Comerio, 2005; Davis, 2006; Mileti, 1999; 

Olshanksy and Chang 2008; Rubin, 1985). At the time of this writing, there is little mention in the 

literature of a comprehensive measure for all different aspects of post-disaster 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. Some frameworks for environmental and 

economic recovery exist, but they have not been linked and empirically implemented.  

 ¢Ƙƛǎ ƳŀǎǘŜǊΩǎ ǘƘŜǎƛǎ ǿƛƭƭ ŀŘŘǊŜǎǎ ǘƘŜǎŜ ƎŀǇǎ ōȅ ōƻǘƘ ǎǘǳŘȅƛƴƎ ǘƘŜ Ǉƻǎǘ-disaster recovery of a 

Ŏƻŀǎǘŀƭ ŎƻƳƳǳƴƛǘȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŘŜǘŜǊƳƛƴƛƴƎ the linkages between the recovery of a local natural 

ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǊŜŎƻǾŜǊȅ ƻŦ ŀ Ŏƻŀǎǘŀƭ ŎƻƳƳǳƴƛǘȅΩǎ ŜŎƻƴƻƳȅΦ ¢Ƙƛǎ ǎǘǳŘȅ ŀƛƳǎ ǘƻ ǇǊƻǾƛŘŜ ŜƳǇƛǊƛŎŀƭ 

insights into the linkages between environmental and economic recovery and a framework for 

addressing these linkages. This research presents a case study of the city of Biloxi, Mississippi and the 

impacts of Hurricane YŀǘǊƛƴŀ ƻƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŜŎƻƴƻƳȅΣ using the tourism and 

fisheries sectors as the focus of the data analysis to exemplify a broader concept: that of linkages 

between environmental and economic recovery. The tourism sector of Biloxi, which is casinos-based and 

has little dependence on the environment, is used as a proxy for the general economic recovery of the 

community, and the fishery sector is used as an example of an environment-dependent 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 of natural 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 

quantitative time series data and qualitative data derived from expert 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 and post-disaster recovery an urgent issue. 

The pressure of humans on their environment is growing and this underscores the importance of how 

we assess recovery and mitigation efforts with regards to these natural systems in the post-disaster 

period.  

 Van Aalst (2006) discusses the impacts of global climate change, as caused by humans, on the 

risks of weather-related 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 climate, but the likelihood of these meteorological events happening is 

increasing (Van Aalst, 2006; Keller and Blodgett, 2009). 

 Munich Re (2007) writes in its annual report that the economic costs associated with the impacts 

of these natural hazards are increasing every year. Densely populated areas are often found near or are 

part of hazardous areas. Moreover, according to the Center for International Earth Science Information 

Network at Columbia University, 40% of the world's population lives in coastal areas, defined as the area 

within 100km of the coast (CIESIN, Retrieved March 21st, 2011). Secondly, the value of the built 
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environment as well as the intrinsic value of the natural systems is increasing. The increase in the 

economic costs is caused by humans' growing dependence on technology and the growth in the value of 

the built environment and the increasing appraisal of the intrinsic value of ecosystems is caused by the 

pressure of both climate change and the expanding human population on the natural environment 

(Burby, 1998; Keller and Blodgett, 2009 and Munich Re, 2007). 

 

1.1  Problem Statement  
The Heinz Centre (2000) and Pérez-Maqueo et al. (2007) discuss the importance of coastal ecosystems 

for many coastal communities. Mansfield et al. (2010) explain the dependency between environmental 

change and economic activity in terms of resource use, land cover, and the negative feedback of 

economic activity on environmental pollution and degradation. By affecting the natural environment, a 

natural disaster can impact these ecosystem services and economies that depend on them.   

This study focuses on the first type of relationship between the two: the use of resources. 

Changes in the natural environment can have great implications for the local economy. The choice to 

focus on the two economic sectors, fisheries and tourism, has been made based on the tight connection 

the fisheries sector has with the local coastal environment and, in the Biloxi case study, the lack of such 

connection in the casinos-based tourism sector, which can serve as a for the general economy. Despite 

the recognition of the dependence between a coastal economy and its natural environment, the linkages 

have not been explicitly studied for the post-disaster recovery of the fishery industry and how this 

compares with a non-environmentally dependent sector. 

 

1.2 Research Objectives and Questions 
In order to address the wŀȅǎ ƛƴ ǿƘƛŎƘ ŀ Ŏƻŀǎǘŀƭ ŎƻƳƳǳƴƛǘȅΩǎ Ǉƻǎǘ-disaster environmental and economic 

recovery are linked, this research will focus on the following two main research questions and associated 

sub-questions:   

 

1. What does environmental recovery mean after a natural disaster? 

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 role of environmental recovery for resource dependent sectors of coastal 

communities?  

 

Dryzek (2005) explains that environmental issues are complex and with this complexity comes a large 

number of possible perspectives on these issues. This study will discuss two different paradigms for 

ǾŀƭǳƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΩ ǊŜŎƻǾŜǊȅ -- anthropocentric versus ecosystem-centric 

όƛΦŜΦΣ άŜŎƻŎŜƴǘǊƛŎέύ ŀǇǇǊƻŀŎƘes ς but will take an anthropocentric approach in the analysis. The National 

Research Council (NRC, 2005) defines ecosystem services as both the marketable goods (e.g. fish) and 
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myriad functions (e.g. nutrient recycling and climate regulation) of an ecosystem that have value for 

human users. The concept is therefore one developed within an anthropocentric paradigm. 

¢ƘŜ ŜŎƻŎŜƴǘǊƛŎ ǇŀǊŀŘƛƎƳ ǊŜŎƻƎƴƛȊŜǎ ƴƻǘ ƻƴƭȅ ƘǳƳŀƴǎΩ ƴŜŜŘǎ ōǳǘ ŀƭǎƻ those of nonhuman 

communities who depend on ecosystems.  Ecocentrism is defined by Eckersley (1992, p. 46, c.f. Dryzek, 

2005, 184) as recogniȊƛƴƎ ΨǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ƘǳƳŀƴ ƛƴǘŜǊŜǎǘǎ ƛƴ ǘƘŜ ƴƻƴƘǳƳŀƴ ǿƻǊƭŘ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ 

interests of the nonhuman communiǘȅΩΦ 

The concept of anthropocentrism as used in this research is based on the Promethean discourse. 

5ǊȅȊŜƪ όнллрύ ŘŜŦƛƴŜǎ ŀ ŘƛǎŎƻǳǊǎŜ ŀǎ Ψŀ ǎƘŀǊŜŘ ǿŀȅ ƻŦ ŀǇǇǊŜƘŜƴŘƛƴƎ ǘƘŜ ǿƻǊƭŘΩ ŀƴŘ ŘƛǎŎƻǳǊǎŜǎ ΨŀǊŜ 

ōƻǳƴŘ ǳǇ ǿƛǘƘ ǇƻƭƛǘƛŎŀƭ ǇƻǿŜǊΩ ό5ǊȅȊŜƪΣ нллрΣ ǇΦфύΦ This discourse is described by Dryzek (2005) as the 

idea of humans having an unlimited confidence in their capability to overcome any problems by relying 

on our technologies. I will not further restrict the definition of anthropocentrism by including the idea of 

cornucopia (the idea that the environment is abundant). However, I do acknowledge capitalism and 

economic optimization as being the main driving force for this paradigm. According to the 

anthropocentric paradigm, these ecosystem services are subordinate to issues such as economics and 

land use planning (Dryzek, 2005).  

This study will adopt the above-mentioned definitions for anthropocentric and ecocentric 

perspectives of ecosystem services. The approach taken in this thesis research for examining the post-

disaster recovery of the tourism and the fishery industries will be the anthropocentric 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 and the anthropocentric approach will more closely capture 

the local views and values of the relationship between humans and the natural environment than the 

ecocentric paradigm. A conceptual framework to address the influence of environmental recovery on 

economƛŎ ǊŜŎƻǾŜǊȅ ŘƻŜǎƴΩǘ ŜȄƛǎǘ ȅŜǘ ŀƴŘ ǿƛll be developed in this study. For this framework, a distinction 

will be made between economic aspects, physical aspects and environmental quality. The economic 

aspect represents an anthropocentric approach to environmental recovery (in the literature also referred 

ǘƻ ŀǎ ǘƘŜ ΨŜŎƻƴƻƳƛŎ ǇŀǊŀŘƛƎƳΩΤ wƻŀŎƘ Ŝǘ ŀƭΣ нлмлύΣ ŀǎ ǘƘŜ ŎƻƴŎŜǇǘǎ ƳŜŀǎǳǊŜŘ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ 

ǇǊƻǾƛǎƛƻƴƛƴƎ ǊƻƭŜ ŦƻǊ ǘƘŜ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅ όƛƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅΩǎ ŜŎƻƴƻƳȅύΦ ¢ƘŜ physical 

aspect can both be measured in terms of its anthropocentric as well as ecocentric values (also referred 

ǘƻ ŀǎ ǘƘŜ ΨŜŎƻƭƻƎƛŎŀƭ ǇŀǊŀŘƛƎƳΩύΦ ¢ƘŜ environmental quality aspect ǊŜǇǊŜǎŜƴǘǎ ŀƴ ΨŜŎƻŎŜƴǘǊƛŎΩ ŀǇǇǊƻŀŎƘ 

for measuring environmental recovery. This study focuses on this aspect (environmental quality) to 

establish a theoretical approach for determining long-term 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 

¢Ƙƛǎ ƳŀǎǘŜǊΩǎ ǘƘŜǎƛǎ ƛǎ ǇŀǊǘ ƻŦ ŀ ƭŀǊƎŜǊ ǎǘǳŘȅΣ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ƻƴ ΨNew 

Methods for Measuring, Monitoring and Evaluating Post-Disaster RecoveryΩ ǘƘŀǘ ƛǎ ŦǳƴŘŜŘ ōȅ ǘƘŜ ¦Φ{Φ 
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National Science Foundation (NSF)2. Collaborators 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 comprehensively and systematically 

measuring the multiple dimensions of post-disaster recovery at the community scale. The study takes a 

holistic approach, taking into account four dimensions of recovery: economics, environment, housing 

and social recovery. The study holds a place-based perspective, using the 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 broader study by examining the linkages between 

environmental and economic recovery in the Biloxi case as shown in Figure  1.1. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure  1.1 The NSF project's holistic scope and the place of this study within it . 

 

1.3.1.2 Interdisciplinary R esearch 

Research in the field of natural hazards and disasters requires an interdisciplinary approach in order to 

assess and fully comprehend the different aspects involved in a disaster. A disaster is likely to affect 

multiple aspects of a community and therefore this research will address different aspects of recovery 

and try to link those.  

One of the issues that arises from interdisciplinary research is that of defining which questions to 

ask and how to approach the analysis of the problem (Öberg, 2010). As described by Chang (2010) the 

majority of the disaster literature focuses on the pre-disaster and disaster conditions rather than 

creating an overall post-disaster image. Of the various aspects of post-disaster recovery, economic 

aspects (e.g. business recovery) are the easiest to quantify and have therefore, together with social 

aspects that have become important because of the recent emphasis on understanding decision making 

processes, been studied the most (Mileti, 1999). The larger NSF project of which this research is a part 

                                                           
2
 NSF project number CMMI-0926142. 
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aims to provide a holistic approach measuring recovery by combining the economic, social, 

environmental and housing dimensions of a disaster-stricken community. 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 in which environmental assets can be valued. Reflecting its 

interdisciplinary character, this research also combines both quantitative, economic data and qualitative 

data derived from expert judgment interviews. These mixed methods are appropriate here because the 

ŘƛŦŦŜǊŜƴǘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ŎŀƴΩǘ ōe completely answered by only using one or the other. The expert 

judgment interviews are used in combination with quantitative research to (1) increase understanding 

and interpretation of the quantitative data, (2) overcome issues of scarce or non-existent data and (3) fill 

ƛƴ ƎŀǇǎ ǘƘŀǘ ŎŀƴΩǘ ōŜ ŀŘŘǊŜǎǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ Řŀǘŀ ǊŜǎŜŀǊŎƘΦ 

 

1.3.2 Scope 

This study will first look into the influence of the anthropocentric paradigm on approaches to assessing 

the recovery of natural systems and will then discuss an opposing perspective, the ecocentric paradigm. 

These paradigms have been chosen to keep the scope of this research manageable but at the same time 

provide insights into the influence of the prevailing, anthropocentric paradigm and a comparison with 

the contrasting, ecocentric paradigm.  

This study then examines the influence of recovery of the natural environment on recovery of a 

ŎƻƳƳǳƴƛǘȅΩǎ ŜŎƻƴƻƳȅ ƛƴ ŀ ŎŀǎŜ ǎǘǳŘȅ ƻŦ .ƛƭƻȄƛ in Harrison County, Mississippi, following Hurricane 

Katrina, focusing on the tourism and fisheries industries. The choice of these industries is justified by the 

importance of the tourism sector for the local economy and the dependence of the fisheries sector on 

the coastal environment.  

The timeframe adopted in this study will be four years before and four years after Hurricane 

Katrina, or the period from 2001 to 2009. The spatial scope is Harrison County but the focus will be on 

the City of Biloxi. Another spatial scale often used in this study is that of the Biloxi-Gulfport Metropolitan 

Statistical Area (MSA) which includes Harrison County, Hancock County and Stone County. The MSA is a 

spatial unit regularly used by the US Census Bureau. This study adopts the definitions for coast and 

coastal county from the Center for International Earth Science Information. The Center defines the coast 

as the area within 100km of the coast (CIESIN, Retrieved March 21st, 2011). A coastal county is defined 

by the Heinz Center ŀǎ ΨƘŀǾƛƴƎ όмύ ŀǘ ƭŜŀǎǘ мр ǇŜǊŎŜƴǘ ƻŦ ƛǘǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ǿƛǘƘƛƴ ǘƘŜ ƴŀǘƛƻƴΩǎ Ŏƻŀǎǘŀƭ 

watershed or (2) a portion of its land accounting for at least 15 percent of a coastal cataloguing ǳƴƛǘΩ 

(Heinz Centre, 2002, pp. 115). According to NOAA, the US has 672 coastal counties in total and Harrison 

County is one of them (NOAA, 2011). 

The main environmental system that is considered in this study is the coastal waters. The quality 

of the coastal water of the Gulf of Mexico and its capacity to support aquatic life are studied to 

determine the influence of Hurricane Katrina on the fishery industry. ¢Ƙƛǎ ǎǘǳŘȅ ǿƻƴΩǘ ƭƻƻƪ ƛƴǘƻ ǘƘŜ 

biological aspects of the marine and terrestrial systems. 

A full assessment of the environmental consequences of the BP Deepwater Horizon oil spill (April 

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 impacts and the recovery of the tourism and fishery 

industry after the oil spill only through the expert judgment interviews.   
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Finally, the disaster literature distinguishes between three main definitions of post-disaster 

recovery. The definition that is used in this study assumes that recovery has been completed when a 

new, stable level has been reached (Alesch 2009; Chang 2010; Olshansky and Chang, 2008). For example, 

for the recovery of an economy that could mean that although not all business have returned, the ones 

that are in business are not affected any more by the disaster and are making normal revenues 

compared to the new level of population. This definition also incorporates retrofitting and other 

mitigation measures into the recovery process, which lower the vulnerability of a community (Alesch, 

2009). The literature review in chapter two will expand on the different definitions of post-disaster 

recovery and the choice of this specific definition for this study.  

1.3.3 Case Study Area Description  

1.3.3.1 Characteristics of  BÉÌÏØÉȭÓ Demographics and Economy 

This study uses the empirical data obtained from the case study done in the city of Biloxi and Harrison 

County in the state of Mississippi in October 2010 (Figure  1.2). The US Gulf Coast was hit by Hurricane 

Katrina in August 2005 and has also been affected by the recent oil spill of the BP Deepwater Horizon oil 

well in the Gulf of Mexico. The city of Biloxi, part of Harrison County, is located in the south of the State 

of Mississippi, along the coast of the Gulf of Mexico. According to Census city data, the city had a 

population of 50,644 in 2000 and 45,670 in July 2008. According to Mississippi Coast data Harrison 

County had a population of 189,601 in 2000 and 182,336 in 2009 as shown in table 1-1. As shown in 

Figure  1.3, the city is located 90 miles east of New Orleans and was strongly affected by Hurricane 

Katrina in 2005 as 90% of it was inundated by a 9 meter storm surge (FEMA, 2006). Figure  1.4 shows an 

example of the effects of the Hurricane on the beach area. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  1.2Map of the South of Mississippi. Source: NOAA (used with permission). 
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Figure  1.3 FEMA storm surge map. Source: http://lwf.ncdc.noaa.gov/special-reports/katrina.html  (used with permission). 

 

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

Age group 2000 Census 2009 Estimate 

0 -4 13,556 (7.2%) 11,072 (6.1%) 

5 ς 14 27,545 (14.5%) 25,318 (13.9%) 

15 ς 19 14,828 (7.8%) 16,126 (8.8%) 

20 ς 24 14,502 (7.6%) 13,012 (7.1%) 

25 ς 34 27,398 (14.5%) 19,776 (10.8%) 

35 ς 44 30,484 (16.1%) 25,594 (14.0%) 

45 - 54 24,176 (12.8%) 26,723 (14.7%) 

55 ς 64 16,110 (8.5%) 21.981 (12.1%) 

65 ς 74 12,235 (6.5%) 13,338 (7.3%) 

75 ς 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%) 

 

According to the Harrison County Development Office, the seafood, timber and tourism industries have 

historically been the major industries in Harrison County. Tourism comprises the largest industry, while 

the Kessler air force base is the principal employer. The 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 industry (late 1900's), export of raw oysters, and shipbuilding  between 1870 and 1980 (22 

shipbuilding companies settled in Biloxi) (Biloxi City Council Comprehensive Plan, 2009; City of Biloxi, 

Department of Finance and Administration, 2009 and MDMR, 2008). Biloxi's tourism sector is comprised 

of the casinos and is not highly beach, or environment, dependent.  
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The MDMR writes in its 2008 Environmental Assessment report that before Hurricane Katrina 

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 related businesses. 

After the Hurricane economic growth mostly resulted from newly developed high rise buildings, hotels 

and recreational marinas, instead of restoring the pre-disaster economic composition (Biloxi City Council 

Comprehensive Plan, 2009 and City of Biloxi, Department of Finance and Administration, 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure  1.4 Biloxi, MS coast pre- and post-disaster. Source: USGS (used with permission). 

1.3.3.2 #ÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ "ÉÌÏØÉȭÓ #ÏÁÓÔÁÌ Environment  

The National Oceanic and Atmospheric Administration (NOAA) explains in a March 2009 report that the 

beach between Biloxi and the city of Pass Christian (west of Biloxi, also located in Harrison County) is one 

of the longest manmade-beaches in the US and is suffering heavily from erosion. The US Environmental 

Protection Agency (EPA) ŘƛǾƛŘŜǎ .ƛƭƻȄƛΩǎ ōŜŀŎƘ ƛƴ п ǇŀǊǘǎΥ .ƛƭƻȄƛ 9ŀǎǘ .ŜŀŎƘ όƭŜƴƎǘƘΥ м.6km); Biloxi East 

Central Beach (length: 3.7km); Biloxi West Beach (length: 2.1km) and Biloxi West Central Beach (length: 

2.9km). According to NOAA the Biloxi beach is a low-energy beach, which means that only ΨǎŀƴŘ 

movement occurs as a result of high-energy events (e.g. hurricaneǎΣ ǘǊƻǇƛŎŀƭ ǎǘƻǊƳǎύΩ όbh!!Σ aŀǊŎƘ 
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2009, p.5). In order to accommodate tourism, the beaches are kept clear of vegetation and the profile of 

the beaches is being kept flat; both characteristics increase the erosion-proneness of the beaches.  

 

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

This section describes the overall damage of Hurricane Katrina to the city of Biloxi and on the tourism 

ŀƴŘ ŦƛǎƘŜǊƛŜǎ ǎŜŎǘƻǊǎ ƛƴ ǎǇŜŎƛŦƛŎΦ hŦ aƛǎǎƛǎǎƛǇǇƛΩǎ ǘƘǊŜŜ Ŏƻŀǎǘŀƭ ŎƻǳƴǘƛŜǎΣ IŀǊǊƛǎƻƴ /ƻǳƴǘȅ ǿŀǎ Ƙƛǘ the 

hardest and the cities of Biloxi and Gulfport in particular were severely affected (NY Times, August 30th 

2005). The city of Biloxi had a reported death toll of 52 (The City of Biloxi, Katrina Statistics, retrieved 

April 11th 2011). With two bridges (the Biloxi-Ocean Springs) washed away and the main road, highway I-

90, severely damaged the infrastructure was heavily impacted. Some 90% of the roads were rebuilt 

within a year after the Hurricane (Person G, personal communications, [October 18th, 2010]). The built 

environment was heavily impacted by Hurricane Katrina, with 6,000 buildings out of a stock of 25,575 

houses and business destroyed (http://biloxi.ms.us/pdf/sotcpage4.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. (http://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.pdf, Retrieved April 11th, 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 US-90, such as the Grand Casino, the Beau Rivage and the Hard Rock Hotel were 

damaged by a 20-foot storm surge and most of them decided to move to the North side of the road after 

the Hurricane (NY Times, August 30th, 2005). There was no gaming revenue during the months of 

September until November 2005 and the revenue in December of that year was $11,494,157, compared 

to $61,730,555 the same month in the previous year (City of Biloxi Gaming Revenues, 

http://www.biloxi.ms.us/gamingrevenue/totals/, Retrieved April 11th, 2011). From the City of Biloxi 

Debris Removal Report (http://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 properties and 8% 

from commercial properties. The other 68% was made up by Right of Way3 (The City of Biloxi Debris 

Removal Report, 2007). The vast majority of the Live Oaks in the area near the beach were killed (Person 

G, personal communications, [October 18th, 2010]). 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 commercial 

harbors and the facilities were heavily damaged, along with the piers of the recreational harbor located 

directly east of the main commercial harbor (Person F, personal communications, [October 20th, 2010]). 

The harbor on the North side of the peninsula was not damaged (Person F, personal communications, 

[October 20th, 2010]).  The barrier islands in front of the Biloxi coast were damaged and some of them 

were cut in two (see figure 1.5 of Ship and Cat Islands) (Person F, personal communications, [October 

20th, 2010]4).  

                                                           
3
 Mississippi State roads and highways network 

(http://www.gomdot.com/Divisions/Highways/Preconstruction/RightOfWay/Home.aspx). 
4
 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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Figure  1.5 The Cat and Ship Islands that were affected by Hurricane Katrina, comparison of post-disaster September 

2005 and pre-disaster (June 2005) situations. 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 long-term recovery of the economic and environmental sectors are linked 

for coastal communities; specifically, the impact of the recovery of the environment on the recovery of 

the fisheries sector and the recovery of the tourism sector. First, using a literature review, research 

questions 1a (how to measure post-environmental recovery) and 1b (how can this help gain insights into 

economic recovery) will be addressed. For this first part of the problem statement, a distinction will be 

made between an anthropocentric approach and an ecosystem-centric approach for measuring 

environmental recovery. This study will develop an initial framework to describe the linkages between 

post-disaster environmental and economic recovery based on the literature review. This framework will 

incorporate both anthropocentric and ecocentric metrics but will focus on the anthropocentric paradigm 

for both measuring long-term post-disaster 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 main objective of this research, the post-

ŘƛǎŀǎǘŜǊ ǊŜŎƻǾŜǊȅ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎȅǎǘŜƳǎ ŀƴŘ ƛǘǎ ƭƛƴƪŀƎŜǎ ǿƛǘƘ ǘƘŜ ǊŜŎƻǾŜǊȅ ƻŦ ŀ Ŏƻŀǎǘŀƭ ŎƻƳƳǳƴƛǘȅΩǎ 

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 economy, the focus will be on two important coastal economic 

industries: the tourism sector and local fisheries (including aquaculture). This justifies the use of the 

anthropocentric paradigm rather than the ecocentric paradigm for the assessment of the linkages. This 

part of the research will utilize both quantitative statistical data and qualitative data from expert 

interviews, and will refine the framework of the different ways in which environmental and economic 

recovery are linked to each other.  

On the side, this research will also touch upon the recovery after the oil disaster using 

information obtained during the expert judgment interviews. As the oil disaster in Prince William Sound 

on the coast of Alaska has shown, impacts from an oil disaster of this scale are noticeable for a decade, 

and potentially longer, after the disaster has occurred (Piatt and Anderson, 1996). Nonetheless, there 

are some common threads to the BP oil spill and the Exxon Valdez oil spill. This research will only 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 question, addressing the relationship between environmental and economic 

recovery, a combination of quantitative time series analysis of economic developments from pre- to 

post-disaster situations and qualitative data provided by expert judgment interviews indicating their 

perspective on the timeframe and trajectory of the recovery and the linkages will be conducted. The 

analyses of the time series data and expert judgment interviews will be based on guidelines for 

measuring post-disaster community recovery developed as part of the larger NSF project (Chang et al, 

2010). The economic recovery will be tracked in terms of three different aspects: the trajectory, the 

timeframe of recovery and the changes in the economy compared to pre-disaster levels. The expert 

judgment interviews will be used to supplement the time series data as well as to provide 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 coastal-reliant industries after the recent oil spill in 

the Gulf of Mexico. 

The analysis of the time series data and expert judgment interviews will provide a basis for the 

quantitative analysis of the linkages between environmental and economic recovery and how these two 

economic sectors compare. Statistical data such as income, employment and production in the tourism 

and fisheries sectors together with measures of post-disaster economic recovery, can provide an 

assessment of the extent to which the tourism and fisheries sectors are being affected by a natural 

disaster. 

When comparing 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 assessed. The main output will be a diagram of linkages between the economic and 

environmental recovery for tourism (as an example of general economic recovery) and the fisheries 

sector.  



12 
 

Figure  1.6 shows a preliminary schematic diagram of environment-economy linkages at four 

points in time: pre-disaster, at the time of the disaster, during the recovery period and finally, when a 

new stable state has been achieved. The diagram distinguishes between ecosystem (resources) and built 

environment (infrastructure facilities) dependent linkages and how they influence either or both the 

fisheries and tourism sectors, and shows the four different stages of the recovery (right before the 

disaster, at the time of the disaster, during the recovery process, and when recovery has been achieved). 

Each chapter of this thesis will provide input to adjust and refine the linkages diagram.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

Figure  1.6 Diagram for the recovery of the linkages between economic and environmental factors shown for the different 

points in time, where t0 denotes the situation before the hurricane, t1 the situation immediately after, t1+n 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, that is, I hope that this thesis has 

a practical contribution to society and in particular for disaster prone coastal communities. Thus, I hope 

to have bridged ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ƛǾƻǊȅ ǘƻǿŜǊ ƻŦ ŀŎŀŘŜƳƛŀ ŀƴŘ ǘƘŜ ΨǊŜŀƭ ǿƻǊƭŘΩ ƛƴ ǿƘƛŎƘ ƴŀǘǳǊŀƭ 
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disasters occur. Research in the field of natural hazards combines natural and social sciences and 

humanities and I hope that to have reached this by emphasizing the interdisciplinary character in both 

the research methods chosen as well as the concept examined. 

 With my research, I hope to help managers and planners within the disaster community and give 

them a tool for analyzing post-disaster recovery, such as the guidelines developed for measuring post-

disaster recovery in the Florida case study that is part of the larger NSF project, as well as the differences 

in recovery from natural hazards such as Hurricanes and human induced natural hazards such as the 

recent oil spill, to create a framework for environmental and economic recovery that may contribute to 

the improvement of mitigation measures. 

  

The key stakeholder groups that may hopefully benefit from this study include: 

¶ Decision-makers in disaster-prone communities 

¶ Decision-makers in post-disaster recovery communities 

¶ The natural hazards research community 

 

I hope that this research will help managers and planners within the disaster community to gain insights 

and give them a tool for analyzing post-disaster recovery. Moreover, I hope that the creation of a 

framework for the linkages between environmental and economic recovery can support refining current 

mitigation measures and increase the general understanding of the post-disaster recovery process for 

community planners and aid workers.  

 

1.5 Outline  
This introductory chapter has introduced the research topic and design for this Master of Sciences thesis, 

including the context, scope, a brief introduction of the case study area, and the general methodological 

approach. 

 The second chapter will situate this research in the relevant literature. Post-disaster recovery is 

the least studied part of the disaster cycle (Mileti, 1999) and this literature review will address the three 

most common definitions of post-disaster recovery. Furthermore, the existing anthropocentric and 

ecocentric frameworks for addressing recovery will be discussed, including their ability to measure 

environmental recovery. The first of the main research questions, studying the measurability of 

environmental recovery, will be addressed in this chapter.  Based on the literature review, a preliminary 

framework will be developed for linking environmental and economic recovery. This framework can be 

used to gain insights into economic community recovery and will be used in the case study analysis. 

Finally, background information will be provided on the case study area, including its demographic and 

geographical situation. This section will emphasize ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ .ƛƭƻȄƛΩǎ ŎǳǊǊŜƴǘ ŀƴŘ ǇǊŜ-disaster 

economic situation in order to provide background on the importance of both the tourism sector and the 

fisheries sector on its economy and how Hurricane Katrina, and to a lesser extent the BP oil spill, have 

influenced this. 

 Chapter three describes the methodology and data collection section of this research. First, the 

quantitative data selection and analysis will be discussed to provide the bigger picture. Next, the 

fieldwork in the city of Biloxi and the approach taken for the expert judgment interviews will be 
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discussed which will provide insights into the finer details of the quantitative analysis. Finally, a measure 

of economic composition changes will be developed5. 

 Chapter four will present the analysis and 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 presented in chapter five, in which the 

main outcomes of this research will be discussed. Furthermore, the need for further research and the 

transfer of knowledge gained from this study to make it applicable for practitioners will be stressed.  

  

                                                           
5
 Part of the analytical approach has been adopted from the Guidelines for Measuring Post-Disaster 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 post-disaster recovery research and discuss two main issues. 

First, theories and frameworks of post-disaster recovery will be discussed. Secondly, literature 

employing different paradigms that influence thinking about environmental recovery will be reviewed to 

help answer the first research question: What does environmental recovery mean after a natural 

disaster and how can it be measured? 

 Hurricane Katrina did not only devastate the built environment in the south of Louisiana and 

Mississippi; it also left a trail of damaged natural environment behind. How we value these 

environmental damages and losses caused by a natural disaster, and how we consider the implications 

for communities with coastal-dependent economies, is subject to the paradigm used. The different 

paradigms influence the way in which recovery 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 reviewed. This section will 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 the environment-economy linkages diagram. 

Furthermore, literature on other coastal oil spills will 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 disaster-research community that post-disaster recovery is one of the least 

studied stages 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 environment is seen as mattering to human societies is subject to 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 post-disaster recovery are discussed and the choice 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 disaster cycle 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; Olshansky, 2008). The 

first issue that arises in post-disaster recovery research is the lack of an unequivocal definition of 

recovery. Early definitions of post-disaster recovery, dating from the early seventies, focus mostly on the 

reconstruction of the physical environment. Haas et al. (1977) define post-ŘƛǎŀǎǘŜǊ ǊŜŎƻǾŜǊȅ ŀǎ ΨƻǊŘŜǊŜŘΣ 

ƪƴƻǿŀōƭŜ ŀƴŘ ǇǊŜŘƛŎǘŀōƭŜΩ ŀƴŘ ǘƘŜȅ ŀǎǎǳƳŜ ǘƘŀǘ ǊŜŎƻǾŜǊȅ Ŏŀƴ ōŜ ƳƻŘŜƭƭŜŘ ŀǎ ŀ ƭƛƴŜŀǊ ǇǊƻŎŜǎǎΦ 

Nowadays, recovery research often assesses not only the physical aspect of recovery but also the social, 



16 
 

 
 

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 

process (Mileti, 1999; Comerio, 1998).  

 There are three definitions of post-disaster recovery that are commonly used in post-disaster 

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 residents of disaster struck communities; they aim 

for a re-building of their community as it was before the disaster (Alesch et al. 2009; Mileti, 1999). As 

Alesch (2008) 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 have been at 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 pre-disaster level - has been reached. This definition can  

incorporate retrofitting and other mitigation measures in the recovery process, which lower the 

vulnerability of a community (Alesch, 2009). The three definitions demonstrate the ongoing debate on 

whether to incorporate mitigation as a part of the definition of recovery. The International Strategy for 

Disaster Reduction (ISDR) defines post-ŘƛǎŀǎǘŜǊ ǊŜŎƻǾŜǊȅ ŀǎΥ άŘŜŎƛǎƛƻƴǎ ŀƴŘ ŀŎǘƛƻƴǎ ǘŀƪŜƴ ŀŦǘŜǊ ŀ ŘƛǎŀǎǘŜǊ 

with a view to restoring or improving the pre-disaster living conditions of the stricken community, while 

encouraginƎ ŀƴŘ ŦŀŎƛƭƛǘŀǘƛƴƎ ƴŜŎŜǎǎŀǊȅ ŀŘƧǳǎǘƳŜƴǘǎ ǘƻ ǊŜŘǳŎŜ ŘƛǎŀǎǘŜǊ ǊƛǎƪέΦ  ¢Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴ ŎƭŜŀǊƭȅ 

encourages mitigation to be part of the recovery phase. This thesis research will use the third definition 

of post-disaster recovery, studying changes that have taken place by comparing the pre- and post-

disaster situation. The National Disaster Recovery Framework NDRF 

(http://disasterrecoveryworkinggroup.gov/ndrf.pdf; retrieved Feb 2010) also describes recovery as a 

continuous process, supporting the idea that post-disaster recovery should not be defined as a return to 

a pre-disaster situation. 

Another issue that arises when addressing post-disaster recovery is the constraint that is put on 

by the tension between 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 the pre-disaster situation, 

whereas the incorporation of mitigation efforts aims to increase the quality of recovery but 

simultaneously is highly likely to slow down the recovery process. This is the trade-off between the 

speed and quality of recovery.  

Finally, post-disaster 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 post-disaster recovery research has focused on the following sectors of recovery: 

residential (households and families), economic (organizations and commercial and industrial 

businesses) and community recovery (including the aspects mentioned 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 definition of recovery while acknowledging that this is 

constrained by the tension between speed and quality of recovery.  

 

http://disasterrecoveryworkinggroup.gov/ndrf.pdf
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2.1.2 Measuring and Modeling  Post-Disaster Recovery  

There are only a few measures of post-disaster recovery in the literature, and they mostly focus on the 

degree of recovery of only one of the sectors of post-disaster recovery described in the previous section, 

rather than combining the different sectors of recovery.  

The last few decades have yielded a handful of studies that examined post-disaster recovery and 

indicators that can be used to track recovery. The first North American, post-disaster recovery study was 

conducted by Haas et al. (1977). The authors regarded post-disaster recovery as a linear process with 

fixed phases and time-span. They argued that disaster recovery is ordered, knowable and predictable. 

According to their model of recovery activity, recovery consists of four, overlapping periods: emergency, 

restoration, reconstruction I and reconstruction II (see Figure  2.1) 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 has passed after the disastrous event. Furthermore, the writers state that although 

trends of growth or decline may be slowed down or accelerated, the pre-disaster trends are likely to 

continue after the disaster. When talking about the third period, the writers refer to recovery as going 

back to pre-disaster 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 in building codes; changes in efficiency and attractiveness of the city; how to 

compensate private properties owners for their losses; how to deal with public participation; and how 

the increased local public expenditures should be financed (Haas et al. 1977). 

 Ever since the development of this first post-disaster 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 recovery can be classified. According to 

Haas et al. όмфттύ ƛǘ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ŦƛƴŘ ŀ ΨǎǘŀƴŘŀǊŘ ǎŜǘ ƻŦ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ƛŘŜƴǘƛŦȅ ǘƘŜ pace of 

ǊŜŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴ ŀƴȅ ǎƻŎƛŜǘȅΩΦ ¢ƘŜȅ ƛŘŜƴǘƛŦȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŘƛŎŀǘƻǊǎ ǘƘŀǘ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ǊŀǘŜ ƻŦ ǊŜŎƻǾŜǊȅΥ 

the magnitude of the disaster, availability of resources for recovery, pre-disaster 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 al. (1977), Rubin (1985) defines recovery as a dynamic and on-going process that is 

difficult to measure. In her study, Rubin (1985) focuses on the importance of intergovernmental 

relationships for a prosperous recovery. Rubin (1985) distinguishes five categories of recovery activities 

that measure post-disaster recovery: residential, business, public services and facilities, general 

population and mitigation, where the main restriction is based upon the fixed amount 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 outcome of the recovery process by controlling the available resources.  
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Figure  2.2 Organizing framework for elements of the recovery process (based on Rubin (1985)). 

 

Figure 2-2 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 recovery assistance increases 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 necessary elŜƳŜƴǘǎΥ ΨƭŜŀŘŜǊǎƘƛǇΣ ŀōƛƭƛǘȅ ǘƻ ŀŎǘ ŀƴŘ ƪƴƻǿƭŜŘƎŜΩΦ  wǳōƛƴ 

(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 acknowledges that 

ǎƘŜ ƛǎ ǳƴǎǳǊŜ Ƙƻǿ ΨǘƘŜ ƳƻŘŜƭ ǿƛƭƭ Ŧƛǘ ƛƴǘƻ ƻǘƘŜǊ ǎƻŎƛŜǘŀƭ ǎŜǘǘƛƴƎǎΩ όwǳōƛƴΣ мфурύΦ 

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 and the economic 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 by them are, among others:  

 

¶ Purchases made outside the region 

¶ Temporary reassignment of outside labor to the disaster area 

¶ Short-term overtime wage increases as a result of supply and demand imbalances 

¶ A rise in temporary migrants for the construction industry labor market. 

¶ Shifts in housing demand and supply imbalances 

¶ Changes in the link from income to spending 

¶ Shifts in regional purchasing patterns 
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¶ Changes in net-migration 

¶ Changes in the resolution of labor supply and demand imbalances 

¶ Reconstruction of spending flows 

¶ The rise in external transfer payments and grants to the region 
 

West and Lenze (1994) conclude that an economic impact analysis of a natural disaster lacks the analysis 

from engineering and natural science points of view and therefore new models of regional impact 

analysis of natural disasters that combine the three are necessary. 

Tatsuki and Hayashi (2002) developed a seven-elements-model of life recovery based on survey 

data from the 1995 Kobe Earthquake. Tatsuki and Hayashi (2002) take a different approach in explaining 

ǊŜŎƻǾŜǊȅΥ ǘƘŜ ǿǊƛǘŜǊǎ ŦƻŎǳǎ ƻƴ ǘƘŜ ǎƻŎƛŀƭΣ ΨƭƛŦŜΩΣ ŀǎǇŜŎǘ ƻŦ ǊŜŎƻǾŜǊȅ ŀƴŘ ŎƭŀƛƳ ǘƘŀǘ ǘƘŜƛǊ Ŧƛƴŀƭ ƳƻŘŜƭ 

(incorporating housing damage, demographics and the seven critical elements: housing, social ties, 

townscape, mind and body, 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 previously discussed literature is Tatsuki and Hayashi's focus on 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 have done; e.g. willingness to pay, sense of attachment to locale, 

optimistic expectations of the future and mental stress. In a more recent paper, Tastuki et al (2005) 

come to the conclusion that their earlier paper focused linearly on the outcome of life recovery and did 

not pay enough 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 stable reality that is not necessarily the same as the pre-disaster situation. 

They use this as a basis for ǘƘŜƛǊ άƴƻǊƳŀƭŎȅ-to-disaster-to-ǊŜŎƻǾŜǊȅέ ŎǳǊǾŜ όǎŜŜ Figure  2.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure  2.3 The ñnormalcy-to-disaster-to-recoveryò curve after Tatsuki et al (2005). 
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Tatsuki et al (2005) constructed an appraisal scheme that considerd 5 factors of life change appraisal: 

return to normalcy, struggle for meaning, retreat, sense of life change and life change direction. The 

Ƴŀƛƴ ƻǳǘŎƻƳŜ ƻŦ ǘƘŜƛǊ ǇŀǇŜǊ ƛǎ ǘƘŀǘ Ψŀǎ ƭƛŦŜ ǊŜŎƻǾŜǊǎΣ ǇŜƻǇƭŜ ŦŜŜƭ ƭŜǎǎ ƛƴŎƭƛƴŜŘ to show communitarian 

ŀǘǘƛǘǳŘŜ ŀƴŘ Ǉŀȅ ƭŜǎǎ ŀǘǘŜƴǘƛƻƴ ǘƻ ǇǊŜǇŀǊŜŘƴŜǎǎ ŀƴŘ ƳƛǘƛƎŀǘƛƻƴ ŜŦŦƻǊǘǎΩ (p. 8). 

/ƻƳŜǊƛƻ όнллрύ Ǉƻƛƴǘǎ ƻǳǘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ΨǘƘǊŜŜ ŎǊƛǘƛŎŀƭ ŜƭŜƳŜƴǘǎ ƛƴ Ǉƻǎǘ-disaster recovery, jobs, 

ƘƻǳǎƛƴƎ ŀƴŘ ŎƻƳƳǳƴƛǘȅ ǎŜǊǾƛŎŜǎΩΦ bŜȄǘΣ ǎƘŜ ŘƛǎǘƛƴƎǳƛǎƘŜs two ways to define the concept of recovery. 

The conventional definition of post-ŘƛǎŀǎǘŜǊ ǊŜŎƻǾŜǊȅ ŘŜŦƛƴŜǎ ǊŜŎƻǾŜǊȅ ŀǎ ŀ ΨǊŜǘǳǊƴ ǘƻ ŀ ǇǊŜ-event status-

ǉǳƻΩΦ IƻǿŜǾŜǊΣ /ƻƳŜǊƛƻ όнллрύ notes ǘƘŀǘ ǘƘƛǎ ŘŜŦƛƴƛǘƛƻƴ ŘƻŜǎƴΩǘ ƳŀƪŜ ǎŜƴǎŜ ƛƴ ŎŀǎŜǎ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ 

to upgrade the pre-event 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 of the losses 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 advantage of the post-disaster sales and new businesses that replace lost military and 

agricultural jobs. According to Comerio (2005) the degree of success of post-disaster recovery depends 

on three aspects: (1) the scale that recovery is measured, (2) the time frame in which recovery is 

measured and (3) the perspective of the evaluator.  

The Federal Emergency Management Agency (FEMA) writes in its Planning for Post-Disaster 

Recovery and Reconstruction report (2005) that a society benefits from quick decisions made in the 

ΨƛƳƳŜŘƛŀǘŜ Ǉƻǎǘ-ŘƛǎŀǎǘŜǊΩ ǇŜǊƛƻŘΦ ¢ƘŜ C9a! ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ ŦŀŎǘƻǊ ǘƛƳŜ ǾǎΦ ŜȄǘŜƴǘ ƛǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ƛƴ 

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 temporarily housing by permanent housing etc. 

Olshansky et al. (2006) based their study on the rebuilding of communities after the 1995 Kobe 

and 1994 Los Angeles earthquake disasters. They point out that both the speed and the quality of 

ǊŜŎƻǾŜǊȅ ŀǊŜ ΨƳŜŀǎǳǊŜǎ ƻŦ ŀ ǎǳŎŎŜǎǎŦǳƭ ǊŜŎƻǾŜǊȅ ǇǊƻŎŜǎǎΩΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜȅ ŦƻŎǳǎ ƻƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

repair and reconstruction permits issued by the local government for resident housing and retail/offices. 

 ¢ƘŜ bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ ƘŜƭŘ ŀ ΨǊŜŎƻǾŜǊȅ ŦǊƻƳ ŘƛǎŀǎǘŜǊǎΩ ǊƻǳƴŘǘable in 2007. 

According to Olshansky et al. όнллсύ ǘƘŜ ŦƛǊǎǘ Ǝƻŀƭǎ ƻŦ ǊŜŎƻǾŜǊȅ ŀǊŜΥ Ψǘƻ ŀǘ ƭŜŀǎǘ ǊŜǘǳǊƴ ǘƻ ŀ ǇǊŜǾƛƻǳǎ ƭŜǾŜƭ 

ƻŦ ŜŎƻƴƻƳƛŎ ŦǳƴŎǘƛƻƴ ŀƴŘ ǘƻ ǊŜǇƭŀŎŜ ƭƻǎǘ ƘƻǳǎƛƴƎ ǳƴƛǘǎΩΦ ¢ƘŜȅ ƛŘŜƴǘƛŦȅ ǘƘŜ ǎǘǊŜƴƎǘƘ ƻŦ ŎƻƴǘƛƴǳƛƴƎ ǎƻŎƛŀƭ 

and economic networks as a key to successful recovery. At the same roundtable debate, Barbera notes 

ǘƘŀǘ ǘƘŜǊŜ ŎŀƴΩǘ ōŜ ŀƴ ƻǾŜǊŀƭƭ ŎƻƳƳǳƴƛǘȅ ǊŜŎƻǾŜǊȅ ǿƛǘƘƻǳǘ ǘƘŜ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ ƭƻŎŀƭ ƳŜŘƛŎŀƭ ŀƴŘ ƳŜƴǘŀƭ-

health delivery systems. Barbera claims that failure to restore the healthcare system can 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 health care sector; progress in curbing the crime rate and whether 

schools and universities can resume classes. 

 Gardoni and Murphy (2009) warn that in most post-disaster recovery studies, metrics are 

chosen too narrowly, taking only the easily quantifiable metrics into account, and lacking metrics that 

measure societal changes. Therefore Gardoni and Murphy (2008; 2009) propose a capabilities-based 

approach based on a theory introduced by Nussbaum and Sen (1998). Gardoni and Murphy (2008) state 

that a capabilities-based approach to recovery realizes the popular concept of sustainable recovery 

which implies that recovery efforts should aim to (re-)build, maintain, and enhance the quality of life of 
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the community members for both the short and long term. Capabilities are defined as the constructive 

elements of well-being and they measure the real opportunities individuals have. The capabilities-based 

approach to recovery aims to measure the level of well-being or the standard of living of individuals 

within the disaster-struck society. Risk is then defined as the possibility of a hazard to decrease 

ƛƴŘƛǾƛŘǳŀƭǎΩ ŎŀǇŀōƛƭƛǘƛŜǎΦ bŜȄǘΣ ǘƘŜ ǿǊƛǘŜǊǎ ƛƴǘǊƻŘǳŎŜ ǘƘŜ 5ŀƳŀƎŜ LƳǇŀŎǘ LƴŘŜȄ ό5LLύ ǿƘƛŎƘ ƳŜŀǎǳǊŜǎ ΨǘƘŜ 

societal impact of a disaster by measuring the change in well-beƛƴƎΩ ŀƴŘ ǘƘŜ 5ŀƳŀƎŜ wŜŎƻǾŜǊȅ LƴŘŜȄ 

ό5wLύ ǿƘƛŎƘ ΨƳŜŀǎǳǊŜǎ ǘƘŜ ŎǳǊǊŜƴǘ ƭŜǾŜƭ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎΩ ŎŀǇŀōƛƭƛǘƛŜǎΩΦ DŀǊŘƻƴƛ ŀƴŘ aǳǊǇƘȅ όнллуύ ǎǘŀǘŜ 

that the DRI can be used to measure recovery (the degree to which capabilities have been restored) by 

comparing the DRI with a benchmark value. The writers establish a five-step model to construct a given 

DRI and DII. 

Alesch et al. (2009) state that while most residents regard recovery as going back to pre-disaster 

levels, ǘƘŀǘ ƛǎ ƴƻǘ ǊŜŎƻǾŜǊȅ ǎƛƴŎŜ ƛǘΩǎ a past and unsustainable state.  

In sum, post-disaster 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 definition of recovery. 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 approach addressing 

different sectors of recovery. Finally, the developed measure will study a set area looking at place 

ǊŜŎƻǾŜǊȅ ǊŀǘƘŜǊ ǘƘŀƴ ǇŜƻǇƭŜΩǎ ƛƴŘƛǾƛŘǳŀƭ ǊŜŎƻǾŜǊȅΦ 

 

2.2 Environmental Recovery  
The natural environment is the least studied aspect of post-disaster recovery. This is most likely due to 

the different interests in environmental recovery is subject to. The way the environmental recovery 

matters to the community, its utilitarian value, is 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. Finally, different 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) explains the lack of natural environment recovery related studies by explaining that 

environmental issues are complex as they are often intertwined and subject to other aspects of society. 

Because of this complexity, there are numerous ways to approach environmental recovery.  

ThereforeΣ ŀƴ ǳƴŜǉǳƛǾƻŎŀƭ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜŎƻǾŜǊȅ ŎŀƴΩǘ ōŜ ǇǊƻǾƛŘŜŘΦ ¢Ƙƛǎ ǎǘǳŘȅ 

recognized the existence of different paradigms and their influence on how to address environmental 

recovery. The different approaches in the recovery process as well as measures of recovery are subject 
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to the prevailing paradigm. In this study, the 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 human-made 

hazard protection systems are better in terms of creating resilience and mitigation than natural systems 

(Burby, 1998; Dryzek, 2005). For example, humans tend to build 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 post-Industrial Revolution changes in society and the 

development of capitalism: economic growth has become the main justification for 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 increased 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 

ǘƘŀǘ Ψŀƴ ŜŎƻƴƻƳƛŎ ǎȅǎǘŜƳ ǘƘŀǘ ǊŜǉǳƛǊŜǎ Ŏƻƴǎǘŀƴǘ ƎǊƻǿǘƘΩ ƛǎ ŘŜǎǘƛƴŜŘ ǘƻ ƳŀƪŜ ŀƭƭ ŀǘǘŜƳǇǘǎ ǘƻ ǊŜgulate 

the natural environment impossible (Klein, 2007, p. 426). As long as our anthropocentric paradigm 

prevails, environmental solutions will never be sustainable and will lack a long-term perspective. 

Lǘ Ŏŀƴ ōŜ ŀǊƎǳŜŘ ǘƘŀǘ ǿƘŜƴ ǎǇŜŀƪƛƴƎ ƻŦ ǘƘŜ άǊŜŎƻǾŜǊȅ ƻŦ ƴŀǘǳǊŀƭ ǎȅǎǘŜƳǎΣέ ŀƴ ŀƴǘƘǊƻǇƻŎŜƴǘǊƛŎ 

paradigm is being used since it suggests that a disaster is not part of a natural cycle. The National 

wŜǎŜŀǊŎƘ /ƻǳƴŎƛƭ όнллпΣ ǇΦ тύ ŘŜŦƛƴŜǎ ŀƴ ŜŎƻǎȅǎǘŜƳ ŀǎ Ψŀƴ ƛƴǘŜǊŀŎǘƛƴƎ ǎȅǎǘŜƳ ƻŦ ōƛƻǘŀ ŀƴŘ ƛǘǎ ŀǎǎƻŎƛŀǘŜŘ 

physical ŜƴǾƛǊƻƴƳŜƴǘΩΦ Yƻǳǎƪȅ ŀƴŘ ½ŜŎƪƘŀǳǎŜǊ όнллсύ ŘŜŦƛƴŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŀǎ ΨǘƘŜ ōŜƴŜŦƛǘǎ ǇŜƻǇƭŜ 

ŘŜǊƛǾŜ ŦǊƻƳ ŜŎƻǎȅǎǘŜƳǎΩΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŎƻƳƳƻŘƛǘƛŜǎ ŀǎ ǿŜƭƭ ŀǎ ǊŜŎǊŜŀǘƛƻƴΦ ¢ƘŜ ǿǊƛǘŜǊǎ ŜȄǇƭŀƛƴ ǘƘŀǘ 

human actions can reduce the services provided by an ecosystem. Like the 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 three advantages of using this type of ecosystem service. First, the improvement of policies 

to mitigate natural disasters can be cost-effective compared to other measures such as the development 

of a dike system in the floodplain. Secondly, the protection of an ecosystem can have benefits for the 

environment, for example increasing the biodiversity. Finally, the writers discuss that ecosystems are 

not subject to errors, unlike anthropocentric disaster-reducing systems. For example, they argue that 

the wetlands had provided better protection for New Orleans than the levees built in the wetlands. 

Another aspect raised by Monday (2009) is the contribution of ecosystems to the quality of life (as 

shown in Figure 2-4). 
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Figure  2.4 Ecosystem services and its contributions to constituents of well-being. Source: 

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

 

2.2.1.2 Ecocentrism 

Burby (1998) argues in favor of bringing 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 on valuing the intrinsic aspects of ecosystem services rather than 

anthropocentric aspects of ecosystem services which are defined as provisioning to humans.  

 Within ecocentrism, Minteer (2009) distinguishes between strong and weak ecocentrism; where 

weak ecocentrism is defined as "humans hold a higher moral significance than the other natural things 

that are taken to have moral standing" and explains this as human behaviour not necessarily being 

constrained  by its effects on an ecosystem. Strong ecocentrism is defined 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 value of natural things (Minteer 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 humans value an ecosystem not only for their economic value but also for 

their intrinsic value combined with taking a long-term approach.  
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2.2.2 Definition of Environmental R ecovery  

¢ƘŜ IǳƳŀƴ 9ŎƻƭƻƎȅ {ŎƘƻƻƭ ƻŦ ǘƘƻǳƎƘǘ ŎŀƳŜ ƛƴǘƻ ōŜƛƴƎ ƛƴ ǘƘŜ ŜŀǊƭȅ мфллΩǎ ŀǘ ǘƘŜ ¦ƴiversity of Chicago, 

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 services-based 

employment. The Human Ecology paradigm, also known as the Chicago-school of thought, defines 

ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŀǎ ΨŎǳƭǘǳǊŀƭ ŀǇǇǊŀƛǎŀƭ ƻŦ ƴŀǘǳǊŜΩ ŀƴŘ Ǉƻǎƛǘƛƻƴǎ ǘƘŜƳ ǿƘŜǊŜ ƴŀǘǳǊŜ ŀƴŘ ǎƻŎƛŜǘȅ ƳŜŜǘΦ 

One of the issues lies in the definition of natural resources. The Chicago-school describes it as follows: a 

ǊŜǎƻǳǊŎŜ ƛǎ ƻƴƭȅ ŘŜŦƛƴŜŘ ŀǎ ǎǳŎƘ ǿƘŜƴ ƛǘ ƭƛƴƪǎ ǘƻ ōƻǘƘ ΨōƛƻǇƘȅǎƛŎŀƭ ƘŜǘŜǊƻƎŜƴŜƛǘȅΩ ŀƴŘ ǎƻŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎΦ 

(Bakker and Bridge, 2006).   

Another complicating factor in defining environmental recovery is the issue of how to value 

environmental costs in terms of losses. The Heinz Center (2000) aims to address the hidden costs of 

coastal hazards at a community level. The writers aim to improve the framework 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 with 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 study (2004) elaborates 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 approach integrates the two fields of environmental and economic sciences and 

concludes that this is a not yet an established field. How the environment or ecosystem services are 

valued is subject to its paradigm. The next section will explore different paradigms and explain its 

implications for valuing the environment.  

The following studies all discuss how the recovery of the natural environment is or is not 

addressed in the overall recovery process. Tatsuki (2007) describes the need to shift the 

conceptualization of recovery from linear and outcome-based to seeing it as an ongoing and long-term 

process. Often the environmental aspect is not addressed in the long-term community recovery 

literature. Alesch (2008), for example, described long-term community recovery as 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 will be spent on reconstruction of the natural environment. In a weak ecocentric 

approach to post-disaster recovery, the environmental aspects are likely to get a more prominent role 

than they would have otherwise, and 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 the impacts of the BP Deepwater Horizon oil spill on the recovery of 

Biloxi after Hurricane Katrina. This 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 spill. First, a 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 affected the Mississippi Gulf coast in April 2010 in terms of its economic and 

environmental impacts. This paragraph will look into the post-disaster recovery process of Prince 

William Sound and its local communities and will identify literature describing the environmental 

impacts and metrics used to study the post-disaster recovery. 

 

2.2.3.1 The BP Deepwater Horizon Oil Spill 

On April 20th, 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 so far in human history (NY Times, April 21st, 2010). The National 

Commission on the Deepwater Horizon Oil Spill and Offshore Drilling 

(http://www.oilspillcommission.gov/) writes in its final report that the amount of oil released was 

62,000 barrels per day until 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 in the Exxon 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 the next day as shown in Figure  2.5. In its ecosystem damage assessment on the first 

hundred days after the oil spill, NOAA explains that it has  more than 40 teams 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 cleanup of the spill (www.useconomy.com). 
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Figure  2.5 Approximate oil locations from May 2nd, 2010 to May 6th, 2010. Source: 

http://www.noaa.gov/deepwaterhorizon/maps/traj_maps.html, retrieved May 19th, 2011 (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, April 20th, 2011). The long-term impacts 

on the natural environment are still uncertain (NY Times, April 20th 2011). 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 still a lack of 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 turnover ŘŜŎǊŜŀǎŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀƴŘ ǘƘŀǘ ƘŀǎƴΩǘ ŎƘŀƴƎŜŘ ȅŜǘ ŀ ȅŜŀǊ ŀŦǘŜǊ όb¸ ¢ƛƳŜǎΣ !ǇǊƛƭ 

19th, 2011; The Guardian, February 3rd, 2011). In contradiction to this, other studies acknowledge the 

lower economic activities but simultaneously note that businesses are recovering (USA Today, April 20th, 

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

(USA Today, April 20th, 2011).  

2.2.3.2 Exxon Valdez Oil Spill in Alaska 

In March 1989, the Exxon Valdez oil tanker spilled approximately 42 million liters of oil in Prince William 

Sound and contaminated marine resources over 1990 kilometers of the Alaska coastline (Peterson et al., 








































































































































































