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ABSTRACT 

 

Hurricane Katrina forced the evacuation of 1.5 million Gulf Coast residents, 

and a year later at least 406,000 were still displaced.  Individuals who did not return 

were disproportionately less skilled workers, and areas that absorbed a large number 

of evacuees experienced an exogenous low-wage labor supply shock.  Therefore, 

Hurricane Katrina migration created a natural experiment to examine outcomes of 

unskilled local labor markets.  I estimated the change in employment status and 

hourly wage in Houston and Baton Rouge, compared to other areas in the southern 

U.S. region, using March CPS data over the 2003-2008 period.  I found a significant 

yet minimal decline in the probability of employment for the 3 year period after the 

storm; I found no evidence of an effect on wages.  Additional analysis by year 

revealed a significant increase for these outcomes in 2007 and 2008.  My results are 

not inconsistent with studies that found little or no evidence of negative effects on 

local labor market outcomes.  Hurricane landfall trends and climate change 

predictions indicate that large-scale natural disasters will continue to occur. This 

study offers insight to inform future disaster migration studies. 
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Chapter 1.  Introduction 

Approximately 1.5 million Gulf Coast residents evacuated from their homes as 

a result of Hurricane Katrina.  More than a year later 406,000 individuals had not 

returned (Groen & Polivka, 2008)
1
.  Although we know that Katrina is the costliest 

natural disaster in the United States to date, it is difficult to quantify its full economic 

impact.  For example, the long-term costs for displaced homeowners and workers are 

not included in these calculations.  Evaluating the labor market outcomes of areas that 

received a large number of evacuees can provide us with insight on the economic 

implications of disaster migration. 

High poverty and low education rates are usually determinants of poor labor 

market outcomes.   An important question this poses is whether disaster migration 

transfers economic hardship from one location to another.   Many homeowners and 

workers that permanently relocated because of Katrina were living in poverty prior to 

the storm.  Half of the individuals re-located to a shelter in Houston, Texas did not 

graduate from high school and had a yearly income of less than $15,000 (Landry, 

2007).  The pre-Katrina poverty, unemployment, and high school drop-out rate among 

Katrina victims with the most structurally damaged homes was well above the national 

                                                                                                                                                                                                                                                                                                             

1
 October 2006.    Many evacuees were living in hotels, shelters, and other temporary group 

housing environments.  Therefore it is difficult to get comprehensive estimates of Katrina evacuees in a 

particular area because the basic monthly Current Population Survey (CPS) of the U.S. Census surveys 

individual households only; however this data can still be used to identify migration trends. 
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average (McIntosh, 2008).  Based on this information, further investigation of the local 

low-wage labor markets where Katrina migrants relocated is warranted.   

Katrina evacuees did not have long-term relocation plans in mind when 

selecting an evacuation site.  Certainly, individuals that were evacuated by the federal 

government in the wake of the aftermath did not choose their relocation site.  These 

individuals were unable to evacuate themselves so it is reasonable to suspect they 

would face difficulty in returning to New Orleans after the storm.   A survey done on a 

sample of evacuees in various locations across the United States found that higher 

income households were more likely than others to return home and rebuild (Landry, 

2007).   The sheer magnitude of unplanned migration as a result of Hurricane Katrina 

for disadvantaged workers creates a natural experiment to examine the impact of 

disaster migration on low-wage labor market outcomes.   

Mayor Bill White of Houston, TX had the foresight to know that many 

evacuees would not be returning home.  He coordinated permanent housing for 

120,000 evacuees in addition to temporary shelter for others (Gwynne, 2009).  Mayor 

White’s housing program has been adopted as a federal model for disaster response.  

His initiative involved a calculated risk that a large influx of new residents would not 

harm the interests of native Houstonians and the overall Houston labor market.   He 

assumed what most immigration studies have concluded:  an influx of less skilled 
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workers has little or no negative effects on the labor market outcomes of similarly 

skilled natives and the local economy may benefit from an increased demand for local 

goods and services.  

Hurricane landfall trends and climate change predictions indicate that large-

scale natural disasters such as Hurricane Katrina are will continue to occur (Hayden, 

2006).  The purpose of my study is to examine the impact of Katrina on local low-

wage labor markets where a large number of evacuees relocated (including changes in 

labor market outcomes in the short and long term).   

My study aims to shed light on labor market outcomes resulting from Mayor 

White’s policy decision to welcome a large number of Katrina evacuees.  In the least, 

my study can inform future disaster migration studies.   My findings might inform 

policymakers on whether the Houston relocation model should be adopted by other 

jurisdictions in response to future disasters.  In addition to Houston, Texas, I also 

examined Baton Rouge, Louisiana because both areas had a significantly large increase 

in population as a result of Katrina.  I included an additional treatment area because in 

the case of a natural experiment this can strengthen estimates (Belasen & Polachek, 

2009). 

This paper is organized into seven chapters.   Chapter two expands on some 

background information key to understanding Katrina migration with respect to this 
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study.  Previous immigration and hurricane literature also provided a framework for 

this analysis.  These prior studies are summarized in chapter three.  Next, chapter four 

explains my conceptual model and hypothesis on employment levels and wages.  

Chapter five details the data and methodology I used.  Chapter six provides an analysis 

of the summary statistics and regression results for the employment and wage 

specifications.  Chapter seven includes a discussion of these results and the policy 

implications for my findings.  
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Chapter 2.  Background 

A mandatory evacuation order for New Orleans, LA and other areas in the Gulf 

Coast was issued before Katrina made landfall, so most residents evacuated prior to the 

storm.  However, Katrina was a unique disaster for the United States because, 

unfortunately, thousands of low-income people were unable to evacuate themselves.  

In the aftermath of Katrina, the federal government relocated 25,000 people who had 

been stranded in New Orleans, LA to Houston, TX, about 350 miles from their home.  

This was in addition to the 120,000 individuals that evacuated themselves to the 

Houston area, many of whom were offered shelter in more permanent dwellings 

(Gwynne, 2009).
2
  In addition to Houston, a large number of individuals evacuated to 

Baton Rouge, LA.  Although this is the largest metropolitan area immediately 

northwest of the New Orleans metro, Baton Rouge only sustained minor wind damage 

and power outages. 

When federal and local governments determined it was safe to allow citizens 

back into Katrina affected areas, most Gulf Coast residents who returned home did so 

within a month (Groen & Polivka, 2008).  However, evacuation due to Katrina turned 

into long-term relocation for a sizeable number of evacuees (Groen & Polivka, 2008). 

Estimates of Katrina migration vary, however several sources helped inform this study 

                                                                                                                                                                                                                                                                                                             

2
 This count is from Houston Mayor Bill White’s administration. Evacuees paid rent through a 

voucher system, and their landlords were eventually reimbursed by the federal government.  Therefore, I 

assumed these individuals could not afford housing and did not have familial ties in the area.   
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about trends in Katrina migration.   Somewhere between 100,000 to 150,000 people 

evacuated to Houston (McIntosh, 2008).  Based on the basic monthly Current 

Population Survey (CPS) of the U.S. Census, 74,596 Katrina evacuees were living at 

Houston at some point within the year following Katrina.    Baton Rouge had 

thousands of former New Orleans residents still living there at least a year after the 

storm (Haygood, 2006).  Based on these migration estimates, it appears that many 

Katrina evacuees relocated on a more permanent basis to Houston and Baton Rouge.   

Even if an individual could afford to move back to their pre-Katrina residence, 

they might have a multitude of reasons for not doing so.  For example, the disaster 

displaced many individuals from their employment and/or their home, particularly 

many minority and low-income Gulf Coast residents (McIntosh, 2008).  For 

individuals lacking the resources to return and for those without a job waiting or a 

place to live, staying at their evacuation site might have been their only option—or 

their best option.  The relocation labor markets where a large number of evacuees took 

refuge experienced an increase in labor supply as a result of many evacuees’ decision 

not to return or an inability to return. 

Individuals displaced from their homes and employment due to Katrina faced 

many difficulties, especially if they were already struggling financially.  Of 

approximately 1.1 million adults ages 16 and up that evacuated due to Katrina, 58.7 
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percent were in the labor force at the time of Katrina.
3
   These workers had an 

unemployment rate of 15.4 percent based on 2005-06 data from the Bureau of Labor 

Statistics.  Gulf residents experiencing long-term relocation found themselves in an 

unfamiliar labor market looking for a new job.    

The unemployment spell of workers displaced by a hurricane may be 

differentiated from unemployed natives, especially those less qualified than Katrina 

migrants.  Disaster migrants employed prior to Katrina had established work histories 

but they were involuntarily separated from their employment for reasons other than 

poor job performance (Kletzer, 1998).  Therefore, Katrina migrants displaced from 

their jobs may have the skills to secure employment, but it takes time to establish 

social networks and identify job opportunities.   In fact, job displacement literature 

suggests that disaster migrants will experience some period of unemployment (Groen 

& Polivka, 2008).  This is especially true if disaster migrants’ relocation labor market 

has different industries than what workers are accustomed, and if the transient 

population lacks the required job skills (Holzer & Lerman, 2006).    

Employment barriers existed for some Gulf Coast residents, and Katrina caused 

further complications.  For example, service occupations represented 26 percent of all 
                                                                                                                                                                                                                                                                                                             

3
 There is a discrepancy between the 1.5 million Katrina evacuees estimated using the 

American Community Survey (ACS)  October 2006 data (Groen & Polivka, 2008) and the 1.1 million 

evacuees estimated using CPS monthly data from 2005-2006 (Monthly Labor Review, August 2006).  

However, the CPS data does indicate many evacuees remained in their relocation areas on a long-term 

basis. Considering both sources, the data suggest that significant migration occurred as a result of 

Katrina in Baton Rouge and Houston. 
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jobs in New Orleans prior to Katrina.  The average pay for these positions was only 

$8.30 per hour because the workforce tended to be less-educated and less skilled 

(Holzer & Lerman, 2006).  Within the month of August 2005 (when Katrina hit the 

Gulf Coast) and within the following two months, 40,000 jobs were lost in Louisiana 

industries that employ a large number of less skilled workers: education, health, leisure 

& hospitality services (Monthly Labor Review, August 2006). 

Katrina evacuees with few or no job skills had difficulties finding a new job, 

regardless of where they relocated (Miller, 2005).  Given that many were less educated 

and previously living in poverty, Katrina migrants may not have been a serious threat 

to the employment prospects and wages of native residents of Houston or Baton Rouge 

when they first arrived.   This of course depends on how the qualifications of evacuees 

compared to native residents.   Regardless, as Katrina evacuees became increasingly 

familiar with their relocation labor market, more would enter the labor market and the 

labor supply would continue to increase over time.  In the long run, the entry of 

Katrina evacuees into their relocation labor markets created a labor supply increase that 

may have affected competition over jobs and changes in the wages firms were willing 

to offer.  However, the literature review in the next section provides an overview of 

studies that suggest there is little evidence this was likely to occur. 
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Chapter 3.  Literature Review 

  

There are important research questions in considering disaster migration within 

the United States with respect to immigration studies.   Do U.S. migration patterns 

similarly impact labor market outcomes as immigration?  Do natural disasters like 

hurricanes create consistent migration effects, and are local labor markets the 

appropriate unit of analysis?     

Empirical analysis on immigration and hurricanes provided a framework for 

my paper, and these typically use a difference-in-difference (DD) model
4
.  First, I 

examined immigration studies on labor market outcomes, focusing mainly on the 

analysis of David Card (1990; 2001; 2004) and George Borjas (2003; 2006).  My study 

is modeled after Card’s use of natural experiments to examine local labor markets.    

Next I reviewed studies that, as a result of a hurricane, used an exogenous local 

labor shock as their methodology to examine labor market outcomes.  I also reviewed 

studies on Hurricane Katrina’s impact on local labor markets.  My study closely 

mirrors one such study (McIntosh, 2008).   However, there are some important 

distinctions between my paper and previous studies.  I will outline these in order to 

                                                                                                                                                                                                                                                                                                             

44
 Immigration and hurricane migration studies examining labor market outcomes that did not 

use a DD model used a more sophisticated model (e.g. a difference-in-difference-in-difference model). 



 

10 

distinguish my study from previous ones as well as to frame the potential contributions 

of this paper to literature on Katrina, despite the limitations of my analysis. 

Prior Studies 

Based on sufficient evidence, most scholars conclude that immigration studies 

have found little or no evidence of negative effects on native employment and wages in 

local labor markets within the United States (Holzer, 2006; McIntosh, 2006; Card, 

2004).  A few studies found stronger negative effects in the national labor market 

(Borjas, 2003; 2006) but this unit of analysis and the methodology for these studies are 

not widely accepted.  In fact, Card (2004) concluded these studies overstate the effects 

of immigration, and draw ―overly pessimistic‖ conclusions that lack sufficient 

evidence about immigrants taking jobs away from native residents. 

This disagreement is part of a broader discussion amongst scholars on the best 

methodology to capture the real impact of immigration or U.S. migration, unbiased by 

seasonal changes within labor markets or changes that otherwise would have occurred.  

Studying the impact of an exogenous labor supply shock is widely considered the best 

strategy to examine local labor market outcomes, and many studies takes advantage of 
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this natural experiment.
5
  David Card (1990) and Molly McIntosh (2008) argue that a 

natural experiment allows for a pure analysis of the labor market because it eliminates 

biases that would exist if immigration were the result of perceived economic 

opportunities.    

Based on multi-year decennial Census data from 1960-1990 and pooled data 

from the basic CPS for 1999-2001, Borjas (2003) finds that a ten percent increase in 

the labor supply due to immigration declined wages of male workers between three to 

four percent, on average. When examining differences in education levels, he finds that 

high school dropouts fared far worse than more educated workers.  Wages for high 

school dropouts fell by 8.9 percent whereas wages for high school graduates fell by 

only 2.6 percent (Borjas, 2003).   

Borjas (2003) argues that discrepancies between studies that found no effects 

among local labor markets and his findings—of substantial effects at the national 

level—can be explained by interstate and intrastate migration.  Borjas (2003; 2006) 

cautions against focusing on a local labor market because he believes this creates a 

downward bias on the estimates of immigration effect on wages and employment.  He 

argues that the net effect of immigration on wages won’t be captured at the local level 
                                                                                                                                                                                                                                                                                                             

5
 These following empirical studies used exogenous shocks to examine labor market outcomes. 

These studies found little or no evidence of negative effects, unless stated otherwise. [Card (1990), 

employment and wages of Miami natives in the 1980s; Carrington and deLima (1996), labor force 

participation in Portugal in the 1970s, mixed evidence; Hunt (1992) employment and wage of French 

natives in the 1960s; Friedberg (2001) employment and wages effects of Israeli natives in the early 

1990s, little employment effects and stronger but moderate wage effects.]     
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because natives may respond to increased job competition by moving to areas with job 

opportunities; thus only a national analysis will capture net effects on labor outcomes 

(2006). 

Borjas’ argument for the national unit of analysis assumes that workers have 

the resources to move in addition to the social network and ability to identify job 

opportunities in an unfamiliar labor market.   When it comes to low educated and less 

skilled workers this is most likely not the case.  The federal government’s intervention 

in the evacuation of over 250,000 Katrina victims is a prime example of displaced 

workers being unable to relocate themselves during an emergency, much less for better 

economic opportunities.  The evacuation site became the long-term relocation 

residence for some evacuees and the choice to move, again, for better economic 

opportunities most likely was not an option. 

To further support my analysis of Borjas (2003), Card finds sufficient evidence 

that examining local labor market outcomes is well founded.  Card (1990; 2001; 2004) 

concludes that immigration has little or no effect on local labor markets.  He also finds 

ample evidence from his and other studies that natives are not harmed by an influx of 

less-skilled immigrants (Card, 2004).  Card has proven how immigration is good for 

the United States; even the profit margins of businesses benefit from the increased 

demand in goods and services that follows (Card, 2004). 
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For example, his study on Cuban immigration to Miami during the Mariel Boat 

lift  indicates that a 3 percent increase in the labor supply due to immigration would 

likely decrease wages by a maximum of 1.5 percent and employment by a maximum of 

1 percentage point. Card (1990) determined the influx of Cuban immigrants had 

―virtually‖ no effect on low-skilled workers in the Miami labor market as compared to 

four other cities with a similar breakdown of demographics.  

Card (2001) argues that a negative impact on wages will be most evident (and 

isolated mostly) to the occupations for which both natives and immigrants are equally 

qualified.   Other studies and Card (1990) find evidence that, on average, immigrants 

have slightly lower skills than the native population. Therefore, most immigration 

literature would provide insight on the impact of a large magnitude of migration of low 

skilled and low educated U.S. residents within the United States. 

Much like the Mariel Boat lift that affected the Miami labor market, hurricanes 

offer a natural experiment to examine labor market outcomes.  Two previous hurricane 

studies found evidence of adverse effects on labor markets outside of the most severely 

damaged areas and long-term effects within the damaged areas.   Belasen and Polachek 

(2009) examined Florida counties neighboring ones affected by 19 different hurricanes 

that made landfall between 1988 and 2005 to determine if natural disasters affect 

wages.  They found that the counties directly hit by a storm experienced an increase in 
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wages immediately following the storm, with effects lasting even 2 years after the 

storm.   Neighboring counties experienced a decrease in wages.   

Another study examined an influx of low-skilled immigrants to southern ports 

in the U.S. from Central America after Hurricane Mitch in 1998. Using the 1980-2000 

decennial Census and pooled ACS data from 2003-2005, they examined areas across 

the 50 states and accounted for the distance from which migrants originated.   They 

found evidence that immigrants significantly increased job competition for similarly 

skilled U.S. residents (Kugler &Yuksel, 2006).   

Previous Katrina studies have revealed similar labor market outcomes as these 

hurricane studies.   These studies have examined the impact Katrina migration on labor 

markets outcomes for native Houstonians, for evacuees that relocated to Houston, and 

for individuals who returned to New Orleans after Katrina.   These studies found a 

marginally significant decline in wages and the likelihood of employment for low 

skilled native Houstonians, and they found no evidence of negative effects on higher-

skilled natives. (McIntosh, 2008; Silva et al, 2009; Groen & Polivka, 2008).   

Molly McIntosh (2008) examined the impact of Katrina on labor market 

outcomes of native Houstonians.  She found a 1.8 percent decline in wages and a 0.5 

percentage point decline in the probability of being employed for non-evacuees living 

in Houston as compared to 210 other metro areas that were not impacted by Katrina.   



 

15 

McIntosh analyzed twelve months prior and twelve months following the storm using 

data from the basic monthly CPS.   Contrary to most immigration or hurricane studies, 

she found that more educated and non-minorities were, on average, more adversely 

affected than the less-educated workers and minorities, respectively.  Therefore, higher 

skilled workers faced more job competition as a result of Katrina migration compared 

to less skilled workers (McIntosh, 2008).  She suggests the types of jobs that evacuees 

and native Houstonians had may explain these differences.   

As I mentioned, other studies found that labor market outcomes of higher 

skilled natives were not negatively impacted by Katrina migration.  Silva, et al. (2009) 

used 2004-2007 payroll data.  She found evidence that the average payroll in low-skill 

non-tradable goods industries decreased by 3 percent in Houston as compared to the 

Dallas-Fort Worth.   Silva et al. also found no evidence of effects on high-skilled, non-

tradable industries.   

Groen & Polivka (2008) used monthly basic CPS data from October 2005 thru 

October 2006.  They found evidence that New Orleans residents displaced as a result 

of Katrina did not fare as well in labor market outcomes as New Orleans residents who 

were able to return.  They found that individual characteristics accounted for some 

differences.  They controlled for extent of damage to an area, and found evidence that 

the location of one’s residence prior to Katrina played a substantial role in the labor 
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these market outcomes persisted 18 months following the storm.  However, this effect 

diminished over time. 

According to Vigdor (2008), Katrina migrants might not have been able to find 

similar opportunities to their former employment.  This would extend their 

unemployment spell (Vigdor, 2008).  Depending on the industry and qualifications 

required, learning new skills or transitioning to a new industry can be time consuming.  

This might be one of the reasons that previous Katrina studies examining no more than 

12 months after Katrina found negative labor market outcomes for migrants.    

Distinctions 

There are some important distinctions between my paper and previous studies. 

Building from the current literature, these distinctions determined how I selected the 

sample, years of data, and treatment areas for my analysis.  This section will provide 

the justification for these selections, however the conceptual model and detailed 

methodology follow in the next chapters. 

Immigration studies examined the effect of introducing foreign-born 

immigrants into a new labor market.  Unlike these immigration studies, Hurricane 

Katrina occurred within the United States and invoked massive migration of fellow 

U.S. residents.   Katrina evacuees are more similar to native residents of Houston and 

Baton Rouge than typical immigrants who may have limited English language skills.   
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Katrina evacuees were educated in U.S. schools and a part of the U.S. culture, 

especially cultures specific to the southern region of the United States.  This should 

reduce some of the unobservable differences between native residents and Katrina 

migrants that can otherwise cause bias in immigration studies. 

Unlike previous immigration and Katrina studies, my analysis does not isolate 

native residents in the labor force to examine their outcomes specifically.   This 

practice has limited previous Katrina studies using cross-sectional data to examine only 

one year after Katrina.
6
   Residents living in Houston and Baton Rouge prior to Katrina 

do represent the pre-Katrina labor force.  However, the post-Katrina labor force in this 

study includes native residents and individuals that migrated to Houston and Baton 

Rouge following Katrina.   However, effects on a labor market may take time as well 

as change in magnitude and/or direction over time, so it is advantageous to examine 

longer-term data.   

Therefore, I will not be limiting my study by only examining native residents of 

Houston and Baton Rouge (i.e. I will not isolate non-evacuees as a part of my 

methodology).   I do not want to be restricted by up to one year of data following the 

storm because Katrina evacuees may have delayed their re-entry into the labor market.  

                                                                                                                                                                                                                                                                                                             

6
 The basic Monthly CPS from November 2005-August 2006 and the Special Gulf Products of 

the ACS had additional questions to identify Katrina evacuees for a limited time period following the 

storm.  This has allowed researchers to isolate non-evacuees from Katrina evacuees in order to identify 

native residents and conduct a traditional migration analysis.    
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By the time evacuees determined they would not return to New Orleans several months 

may have already passed.   Thereafter, it still may have taken evacuees several months 

or longer to learn how to identify job opportunities and establish social networks in 

their relocation labor market.   Once they activated their job search, it still would have 

taken time to find jobs for which they are qualified and to secure employment. 

Massive migration from Katrina was isolated to the southern states.  Previous 

Katrina studies have focused on Houston, Texas when examining its migration labor 

market effects.  Rather than limiting my study to this area, I utilized previous Katrina 

studies that analyzed trends in migration to identify appropriate treatment areas.  In 

fact, using only one treatment group in a difference in difference model, according to 

Belasen et al. (2009) can limit your findings to the uniqueness of that location.   

Including other targets will address the issue of results being atypical can help isolate 

the true effects (Belasen & Polachek 2009). 
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Chapter 4.  Conceptual Framework and Hypothesis  

I used a simple model of supply and demand for unskilled local labor markets 

for this study, shown in Figure 1.  Less-educated individuals supply the unskilled labor 

while employers offering low-skilled jobs comprise the labor demand. I assumed that 

employers did not distinguish between less skilled Katrina evacuees and less skilled 

residents native to Houston or Baton Rouge when making hiring decisions.   I also 

assumed that the supply and demand curves of these local labor markets were elastic, 

but not perfectly elastic.  As a result, the labor supply and demand were both relatively 

sensitive to market changes. 

Regardless of their employment status prior to Katrina, I assumed that workers 

who relocated to Houston or Baton Rouge were in the labor force.  Katrina evacuees 

may have experienced a delayed entry into the labor market, thus it will be important 

to examine multiple years of data in order to capture the short- and long-term effects of 

Katrina on local low-wage labor markets that experienced a labor supply shock.  I did 

assume that evacuees were actively seeking employment within six months (the short- 

run) after Katrina.
7
   

Therefore, the influx of Katrina evacuees into Houston and Baton Rouge 

resulted in an increased labor supply of low-skilled workers in these local labor 

                                                                                                                                                                                                                                                                                                             

7
 If evacuees were actively seeking employment within six months after Katrina, then their 

post-Katrina labor participation and outcomes will be captured in the 2006 March CPS. 
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markets, shifting the labor supply curve to the right.   The equilibrium wage and 

employment shifted from their pre-Katrina levels (point A) to point B in the short-run.  

Based on my assumptions, the new equilibrium wage (point B) is lower than the 

equilibrium wage prior to Katrina (point A).  In contrast, the new equilibrium 

employment level is higher than it was prior to Katrina.    

The impact a labor supply shock can have on a labor market may differ in the 

short-run and the long-run.  In the short-run, the labor demand curve (or the 

employers) cannot immediately respond to changes in the demand for goods and 

services as a result of a population increase.  This is because capital is fixed in the 

short-run.    

In the long-run, employers have the flexibility to make adjustments to meet an 

increased demand for goods and services.  In this case, employers may hire more 

workers to meet the increased demand for their goods and services.  When labor 

demanded increases in the long run, the labor demand curve shifts to the right.  This 

results in a new equilibrium, depicted as point C.  Figure 1 illustrates how the increase 

in labor demanded in the longer run will continue to increase employment levels.  It 

will also cause wages to rise from point B to point C resulting in wage levels slightly 

higher than wages prior to the impact of migration (point A).    
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I would like to address some additional assumptions for my model.  Although 

some studies account for this, I did not include changes to the demand for goods and 

services due to migration in my model.  Instead, I assumed an increased demand for 

goods and services due to Katrina migration which led to a longer run increase in labor 

demanded by employers.   

I also assumed that less skilled workers located in the treatment areas did not 

have the means to move to another labor market in order to avoid increased job 

competition.  Therefore, I assumed typical frictional migration did not influence the 

significance of net migration due to Katrina.
8
 

Based on the demographics of Katrina victims, trends in Katrina migration, and 

contrary to the framework for Borjas’ studies on immigration, I believe it is a well-

founded assumption that disadvantaged workers (in this case, evacuees and natives of 

Houston and Baton Rouge) would be unable to move for better economic 

opportunities.  This would be especially true for evacuees relocated to Houston by the 

federal government since return migration was not coordinated by the federal 

government. 

 

                                                                                                                                                                                                                                                                                                             

8
 The U.S. labor market is dynamic and ever changing.  There will always be some level of 

unemployment due to voluntary job changes and business changes (e.g. closures or relocations), and for 

similar reasons there will always be some level of migration in and out of a labor market. 
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My conceptual model and hypothesis suggests that the impact of Katrina 

migration may differ in the short- and long-run.  Employment will increase in the 

short-run to point B, and will increase more in the long-run to point C.   Furthermore, 

the influx of Katrina evacuees is associated with a small decrease in wages in the short 

run (point B) but in the long-run wages will rise above the pre-Katrina level (point A) 

to point C.  In summary, my conceptual model and hypothesis suggest that Katrina 

migration did not harm local labor market outcomes in the long run, despite a 

temporary decline in wages in the short-run.   
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Chapter 5.  Data and Methods 

The March CPS data over the 2003-2008 period includes demographic, labor 

market, and geographic characteristics of 99,000 households interviewed across the 

United States.
 9

  I limited the sample to individuals aged 16-64 in the civilian labor 

force.   In addition to the military, I also excluded individuals who were self-employed, 

unpaid family workers, and those unable to participate in the labor force because of 

poor health.  In order to examine unskilled local labor markets, my sample only 

includes individuals who earned a high school diploma or GED certificate and 

individuals who did not complete high school.    

As discussed in greater detail previously, Hurricane Katrina offers a natural 

experiment to effectively study labor market outcomes. To take advantage of this 

natural experiment, I utilized a difference-in-difference (DD) model to isolate the 

impact of Katrina.  When using a DD model, properly selecting treatment and control 

groups can better isolate the exogenous effects on the relocation labor markets 

(Belasen & Polachek, 2009).  I limited my sample so that it only included the treatment 

and control groups.  

The treatment group in this study includes areas that experienced a large influx 

of Katrina evacuees that resulted in a significant population increase.   Houston, TX 

                                                                                                                                                                                                                                                                                                             

9
 My study is based on publically available data drawn from the Integrated Public Use 

Microdata Series, Current Population Survey (IPUMS-CPS) of the U.S. Census.  http://cps.ipums.org 

http://cps.ipums.org/cps
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and Baton Rouge, LA were the best candidates for my treatment group because of the 

magnitude and significance associated with their population increase due to Katrina 

migration.
10

 

Finding areas similar to the treatment group in the pre-event period but where 

similar Katrina migration patterns did not occur is the key to isolating the exogenous 

effects on labor market outcomes.  William Falk et al. (2006) identified Atlanta, 

Memphis, Houston, and New Orleans as comparable in terms of social demographics.  

These southern cities, according to Falk, helped instill Katrina evacuees with a sense of 

place after being displaced from their homes.  Falk et al (2006) further justified using 

other southern cities with similar demographics for comparison.   

Houston and Baton Rouge are located in the Southern region of the United 

States, therefore I compared these treatment areas to 138 other areas in Alabama, 

Arkansas, Florida, Georgia, Louisiana, Mississippi, Oklahoma, North Carolina, South 

Carolina, Tennessee, and Texas where the population increased by no more than one 

percent due to Katrina migration. This should control for some unobservable 

characteristics, such as culture. Some examples of the comparison areas are: Atlanta-

                                                                                                                                                                                                                                                                                                             

10
 The population in the Houston metropolitan area rose by 3.8 percent as a result of Katrina 

migration; Baton Rouge experienced an increase of 5.8 percent (McIntosh, 2008).  The Houston 

metropolitan area was redefined in the CPS during the period I studied, so I defined the area as Houston-

Brazoria (excluding Brazoria data) for 2003-2004 and as Houston-Baytown-Sugarland for 2005-2008.  

Baton Rouge data was consistently defined from 2003-2008.   
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Sandy Springs-Marietta (GA), Dallas-Ft. Worth-Arlington (TX), Memphis (TN-MS-

AR), and Miami-Ft. Lauderdale-Miami Beach (FL).   

For my sample, I removed areas where a majority of Katrina migrants 

originated.  The most severely damaged by Hurricane Katrina, as designated by 

FEMA, and dropped from this study were:  New Orleans-Metairie-Kenner, LA; 

Mobile, AL; and Gulfport-Biloxi.   

I also removed other areas that did not meet the criteria for my treatment or 

control group.  If an area had more than 1 percent of Katrina evacuees in their 

population (but of a less magnitude than Houston and Baton Rouge), I removed them 

from the comparison areas so this would not biased my results; I dropped Jackson, MS; 

Lafayette and Monroe, LA; Huntsville, AL; Pensacola-Ferry Pass-Brent and Ft. 

Walton Beach–Crestview Destin, FL.   

I also dropped Lake Charles, LA and Naples, FL because analysis on Katrina 

did not confirm both the magnitude and significance of migration in these areas as the 

findings for Houston and Baton Rouge suggested (Koerber, 2006; McIntosh, 2008).
11

  

Daphne-Fairhope, AL experienced a 16 percent population increase due to Katrina 

                                                                                                                                                                                                                                                                                                             

11
 I utilized two sources to identify Katrina migration trends.   1) Molly McIntosh (2008) 

analyzed Katrina data from the November 2005-August 2006 basic monthly CPS.  2) Kin Koerber 

(2006) analyzed data from the 2005 ACS Gulf Coast Area Special Product. According to these analyses, 

the exogenous increase in population shifts occurred shortly following the storm and lasting migration 

effects were most likely captured within a year (Koerber, 2006; McIntosh, 2008). 
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migration but data collected on this area was not publically available in IPUMS-CPS 

so it was not included with my treatment areas (McIntosh, 2008). 

Empirical Specifications 

With balanced multi-year cross-sectional data, I used a difference-in-difference 

(DD) model to examine whether Katrina migration impacted employment and wages in 

local low-wage labor markets that received an influx of Katrina evacuees: 

imtitmtm imt  Controls Post*Treatment Katrina Post Treatment  StatusEmployment    32  

imtitmtm imt  Controls Post*Treatment Katrina Post Treatment (wage) Log    32  

where individual i, living in metro area m,  in year t is from the sample of adults 

aged 16-64 that earned a high school diploma or less education and is living in 

Houston, Baton Rouge, or other areas in the Southern region of the United States. The 

sample for wage specifications was further limited to employed individuals.   

For each specification, standard errors were clustered by metro area to reduce 

correlation (within the same metro area) in the error term.  Regressions were also 

weighted using the March CPS person supplemental weight.
12

  There may be other 

measurement issues to capture the true effects of the impact of Katrina migration.   

This may have been addressed by increasing the sample size.  By focusing my study on 

                                                                                                                                                                                                                                                                                                             

12
 The U.S. Census Bureau utilizes data on age, race, gender, and Hispanic ancestry to develop 

weighting estimates for users of CPS data.   This corrects for bias caused by under sampling.  However, 

if characteristics unique to the individuals that could not be reached are non-random, for example if they 

are an evacuee living in a shelter with no home phone, this could be a source of bias in the 2006 data.   
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examining the total population of the treatment areas (not just natives), this might 

minimize this potential source of bias.  In addition, my specifications include three 

years of data prior to and following Katrina.  However, any measurement issues caused 

by under sampling Katrina evacuees may bias the regression estimates.   

The dependent variables in the DD regressions represent my outcomes of 

interest.  Employment status is a dummy variable that represents a value of one for 

employed or zero for unemployed.  For the wage outcome, I used the natural logarithm 

of hourly wage data. Hourly wages were calculated differently depending on if the 

worker was paid hourly. If not paid by the hour, hourly wages were calculated based 

on the salary reported divided by the total number of hours worked per year (or the 

average number of hours they worked per week multiplied by 52 weeks a year).  

Workers paid by the hour had already reported their wages as such, so no additional 

calculations were necessary.  All wages were deflated using the Consumer Price Index, 

with the base year of 2003. 

The key independent variables are Treatmentm, Post-Katrinat and 

Treatmentm*Post-Katrinat.  The Treatmentm dummy variable was replaced by the value 

one if an individual lived in Houston or Baton Rouge.   The dummy variable Post-

Katrinat is representative of time, valued as one if the time period is March 2006, 

March 2007, or March 2008.  The reference group for this dummy is the pre-Katrina 
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period or March 2003, March 2004, and March 2005.    The interaction of these 

variables (Treatment * Post) is my primary DD estimator, and this reveals if Katrina 

migration had a multi-year impact on employment and wages.   In addition to this DD 

estimate, I replaced Post-Katrina with individual years for additional specifications—

creating a new DD estimate (Treatment*Year) —to estimate short (2006) and long-

term effects. Katrina first made landfall in the United States on August 25, 2005, 

therefore 2006 is the first time the March CPS would capture Katrina effects.  This is 

my reference group for the alternate DD (Treatment*Year) estimate.   I predicted the 

estimates for changes among individual years may differ in magnitude and direction, 

e.g. 2007 and 2008 may differ from 2006.   

The controls include individual-level covariates (age, race, ethnicity, education 

level, marital status, gender, number of young children) and some specifications 

include various combinations of fixed effects (state, year, and industry).  Some wage 

specifications also control for service occupation using a dummy variable.   

Dummy variables capture adults aged 16-64 into separate categories: ages 16-

24, 25-34, 35-44, and 46-54.  Age might be considered an indicator of how long 

someone has been in the workforce.  This may influence their set of skills, and 

therefore their employability.  However, firms might be more attracted to hire the 
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youngest age categories (16-24) because this group may be willing to work for lower 

wages than the other age groups.   

For race, I used a dummy variable where a value of one represents black.  Other 

races were valued at zero.  This black dummy variable was predicted to be negative 

since black is typically associated with lower wages and less likelihood of employment 

than other races.  Considering this sample includes the less-educated workforce, race 

may be more of a factor in predicting labor outcomes.  Black individuals with a high 

school diploma or less education are probably less likely to get a job than other races.   

A dummy for Hispanic ancestry was also included.  It was important to control 

for this because of the typically large Hispanic population in Houston.  A strong social 

network will most likely help Hispanics in labor market outcomes. 

Earning a high school diploma or GED certificate should play an important role 

in the specifications on employment and wages.  A high school diploma is a good 

proxy for individuals who have more motivation to find employment (and maybe with 

a higher wage) relative to those who did not graduate from high school or did not earn 

a GED certificate.  The dummy variable on education was a value of one if an 

individual did not earn a high school diploma; therefore I predicted this would have a 

negative effect on employment and wages. 
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In addition, I controlled for gender by creating a female dummy variable.  

Females are more than likely to earn lower wages than similarly skilled men.  Females 

in the workforce might also be less likely to secure unskilled employment because 

these jobs may require physical labor.  Therefore, being female may have a negative 

effect, but my prediction was that it would be small in magnitude.   

 I also controlled for young children (aged 5 or less).  For adults that are parents 

to young children, I predicted this would have a small yet negative effect on labor 

outcomes.  Parenting young children can create barriers to securing and maintaining 

employment, especially for less skilled workers.   The presence of young children is 

typically associated with a reduced labor supply since they require supervision 

throughout the day. Just as it would have taken time for Katrina evacuees to become 

familiar with the labor market, it might have taken time for parents of young children 

to become familiar with child care resources.
13

  Familial ties or strong community ties 

would expedite this process. 

In addition to individual covariates, I included state, year, and industry fixed 

effects in some specifications.   The state and year fixed effects, I assumed, would 

control for unique state and year characteristics.  I re-coded industries reported in the 

                                                                                                                                                                                                                                                                                                             

13
Mayor Bill White offered assistance with child care and after school care for Katrina evacuees in 

Houston (Gwynne 2009). 
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CPS into categories, in order to control for industry fixed effects.  These categories are 

as follows:  

 Mining 

 Manufacturing 

 Wholesale Trade 

 Retail Trade  

 Transportation and Warehousing 

 Utilities 

 Information and Communication 

 Finance, Insurance, Real Estate, Rental & Leasing 

 Legal, Administrative/Professional, & Waste Management 

 Education, Health, and Social Sciences 

 Arts, Entertainment, Recreational and Food Services 

 Other Service Industries (e.g. dry cleaning and electrical repair) 

 Public Administration/Government Services 

 

Some industries (and occupations) might be less sensitive to changes in the labor 

market than others, especially when looking at individuals with a high school diploma 

or less education.   I predicted that when I controlled for industry fixed effects, the DD 

estimate would become smaller. 

I included a dummy variable for service occupation in some of the wage 

specifications.  Any occupation not listed in the management or professional categories 

was coded with the value one to represent service occupations.  A few examples of 

service occupations are restaurant server, grocery store cashier, and construction 

laborer.  These jobs may be more sensitive to market shifts.  We do not know if the 
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impact on labor market outcomes will be stratified by occupation, so it is important to 

control for the occupations for which less-skilled migrants are most qualified. 
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Chapter 6.  Results 

Descriptive Statistics 

Summary statistics for the employment and wage models are presented in 

Tables 1 and 2, respectively. The sample for the employment outcomes include adults 

aged 16-64 with a high school degree or less education while the sample for the wage 

outcome is  limited to employed individuals. In both models, I defined the treatment 

group as those living in Houston and Baton Rouge because these areas received a large 

influx of Katrina evacuees. Individuals residing in other areas in the southern region of 

the United States, excluding ones directly hit by Hurricane Katrina, are defined as the 

control group and these areas will be referred to as the comparison areas. 

Employment 

The first dependent variable of interest is employment.  The average 

employment levels prior to Katrina were very similar in the treatment and comparison 

areas. The probability of employment in the treatment areas was 63 percent.  The 

probability of employment for the comparison areas prior to Hurricane Katrina was 65 

percent.  After Katrina, the probability of employment in the treatment areas decreased 

by one percentage point.  In contrast, employment in the comparison areas rose by one 

percentage point.  Regardless of this dissimilarity, the employment levels following 

Katrina in the treatment and comparison areas were still relatively the same. 
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Examining observable characteristics prior to Katrina will demonstrate that 

individuals residing in the comparison areas serve as an appropriate control group.  

The age distribution of individuals in the treatment and comparison areas were not 

statistically significantly different, except the treatment areas have a slightly higher 

proportion of individuals aged 25-34 and slightly fewer aged 55-64.  However, the 

difference in magnitude is not large.  

Similarly, the areas are roughly comparable in their racial and ethnic 

composition. The average number of blacks in the treatment areas was 20 percent and 

the average number in the comparison areas was 21 percent; this is only a one 

percentage point difference.  The average number of people with Hispanic ancestry in 

the treatment areas, 43 percent, is significantly higher than the proportion in the 

comparison areas (which is 19 percent). This is most likely because Houston 

historically has a large Hispanic population.  

Continuing to examine observable differences shown in Table 1, we find that 

individuals in the treatment areas were less educated than the comparison areas, on 

average.  Before Katrina, there is a ten percentage point difference in educational 

attainment.  An average 43 percent of adults did not complete high school in the 

treatment areas as opposed to those who graduated but did not continue their formal 

education. Despite this difference in education levels, the difference in poverty rates is 
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not large. The average number of individuals living in poverty in the treatment areas 

was 17percent.  This is extremely similar to the average number of individuals living in 

poverty in the comparison areas before Katrina, which was 16 percent. 

In comparing other demographic characteristics of these areas, both the portion 

of single adults (49 percent) and females (50 percent) were similar before Katrina to 

the comparison areas. Prior to Katrina, however, the average number of children ages 5 

and under was significantly higher in the treatment areas than the comparison areas.  

This difference may be due to the large Hispanic population in the treatment areas, 

who may have larger families. 

Comparing the areas across time in the treatment areas, the most important 

differences to note are the proportion of single adults, the average number of young 

children, and poverty rates.  The average number of single adults increased by five 

percentage points after Katrina. Changes in marital status could be due to 

circumstances that, in large part, may not influence labor participation rates.  A 

reduction in the average number of young children could mean that, on average, 

families were having fewer children.  It is also expected that children considered young 

prior to Katrina simply got older.   Although the three percentage point increase might 

be the result of lower income adults migrating to the treatment areas, there are not 

large changes in employment levels. Evidence that these observables did not change 
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dramatically over time in the treatment areas provides justification that other temporal 

changes will not bias my results on my outcomes of interest.    

Based on this discussion, I can conclude there are minimal differences over 

time in the treatment areas.  There are also no distinct differences in observable 

characteristics before and after Katrina in the comparison areas.  In summary, this 

absence of change in observables over time shows that other portions of the Southern 

United States are a reasonable control group for the treatment areas.   We can use these 

treatment and comparison areas to examine the influence of Katrina on the difference-

in-difference in employment levels over time, because other things were relatively 

stable. 

Wage 

The second outcome I considered is the wages of employed individuals. I 

provide the descriptive statistics for this sample in Table 2.  The average hourly wage 

prior to Katrina in the treatment areas was $12.37, which is higher than the average 

hourly wage of $11.34 in the comparison areas.  Following Katrina, the average hourly 

wage in both areas decreased but average wages in the treatment areas was still higher 

than wages in the comparison areas.  However, the difference in wages after Katrina 

was smaller in magnitude.   The average hourly wage decreased by $1.35 in the 

treatment areas to $11.02 per hour.  Wages decreased by $0.63 to an average of $10.71 
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per hour in the comparison areas.   In summary, the average hourly wage in the target 

and comparison areas, both before and after the storm, indicate notable pre-period 

differences as well as changes over time. 

In order to determine if the treatment and comparison areas selected are 

sufficient for examining wages, it is important to consider the pre-period observable 

characteristics.  The age distribution of individuals in the treatment and comparison 

areas were not statistically significantly different.   The percent of employed 

individuals in both areas that were black, on average, was statistically different before 

Katrina.  However, this difference is small in magnitude.  The average number of 

blacks in the treatment areas is 17 percent and the average number is 20 percent in the 

comparison areas.  The average number of employed adults with Hispanic ancestry in 

the treatment areas, 45 percent, is higher than 20 percent in the comparison areas. This 

would be for the same reason as the sample of the employment model, a traditionally 

large Hispanic population in one of the treatment areas.  Ethnicity is an observable 

characteristic, so this and other pre-period differences will be controlled for in the 

specifications on wage. 

Continuing to examine observable differences in Table 2, we find that 

employed individuals in the treatment areas are less educated than employed 

individuals in the comparison areas, on average.  Before Katrina, there is a ten 
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percentage point difference in educational attainment.  An average 40 percent of adults 

did not complete high school in the treatment areas as opposed to those who graduated 

but did not further their formal education.  Educational attainment is included in the 

specifications on wages in order to control for these differences.   

There are some observable characteristics that are statistically different in the 

treatment and comparison areas before Katrina; however these differences are 

relatively small in magnitude.  The proportion of single individuals in both areas is 

statistically different before Katrina.  This is the same case for the average number of 

females.  However, these differences are relatively small in magnitude, five and four 

percentage points respectively.  Prior to Katrina, the average number of young children 

is five percentage points significantly higher in the treatment areas than the comparison 

areas.  This difference may be due to the large proportion of Hispanics in one of the 

treatment areas because this ethnicity group may have larger families compared to 

others. 

There are minimal changes over time, in both the treatment and comparison 

areas.  The only noteworthy differences over time in the treatment areas are 

educational attainment and marital status.  The average number of employed adults 

who did not graduate from high school decreased three percentage points in the 

treatment areas over time.  This means that after Katrina, employed workers in the 
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treatment areas were slightly more educated.   The average number of single adults 

increased by four percentage points after Katrina. Changes in marital status could be 

due to circumstances that, in large part, may not influence labor participation rates.  

Evidence that observable characteristics did not change over time (or were small in 

magnitude) provides justification that the comparison areas were an appropriate control 

group.    

An additional independent variable of interest was included in the wage 

specifications in order to control for type of occupation.   On average, there are no pre-

period differences or changes over time for the proportion of employed individuals 

who have a service-related occupation rather than another occupation type.  On 

average, 89 percent of employed individuals in the sample have a service-related 

occupation. 

Based on the observables characteristics of employed workers, we can conclude 

there are minimal or no pre-period differences or differences over time in the treatment 

and comparison areas.  Therefore, the comparison areas were a reasonable control 

group for my wages model.    This is justification for using these treatment and 

comparison areas to examine the influence of Katrina on the difference-in-difference of 

wages over time because other things were relatively stable. 
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Descriptive Statistics Summary 

The summary statistics, in Tables 1 and 2, show that the treatment and 

comparison areas were quite similar before Katrina.  Additionally, changes of 

characteristics observed over time were either non-existent or small in magnitude.  Any 

differences will be controlled for by including observable characteristics in the 

employment and the logarithm (wage) specifications.  This provides evidence that the 

difference-in-difference in labor market outcomes due to Hurricane Katrina can be 

examined. 

Regression Analysis 

The regression results for employment are reported in Tables 3-9.  The raw DD 

(Treatment* Post) estimate for employment is reported in Table 3, followed by 

estimates with the full set of controls in Table 4.  Estimates for employment that use 

the alternative DD (Treatment* Year) and the full set of controls is shown in Table 5.   

For wages, the raw DD (Treatment* Post) estimate using the sample of employed 

workers is reported in Table 6.  Estimates for wage with the full set of controls are 

shown in Table 7, and similarly for Table 8 using the alternative DD 

(Treatment*Year). 
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Employment 

The raw DD (Treatment*Post) estimate on employment is shown in Table 3.  

Without controlling for observable characteristics, Hurricane Katrina migration is 

associated with a statistically significant 1.6 percentage point decline in the probability 

of employment.  This estimate suggests that the probability of employment in the 

treatment areas after Katrina (2006-2008) is significantly lower than if Katrina 

migration did not occur, however this is by a relatively small magnitude.  

A specification with a DD (Treatment*Post) estimate and that controls for 

individual covariates is shown in column 1 of Table 4.  The controls included were 

age, race, ethnicity, education level, marital status, gender, and the number of young 

children.  By accounting for these observable characteristics, Hurricane Katrina 

Migration is associated with a statistically significant1.5 percentage point decline in 

the probability of employment.  Compared to the raw DD estimate, controlling for 

these characteristics reduced the DD (Treatment*Post) coefficient by 0.1 percentage 

point.  Although this only slightly reduced a potential upward bias on the impact of 

Katrina, these characteristics should account for any pre-period differences.
14

 

Examining the effect of age on employment, I found that individuals twenty-

five years of age and older have a higher probability of employment than younger 

adults (aged 16-24) of statistical significance.  The probability of employment for 
                                                                                                                                                                                                                                                                                                             

14
 Controlling for individual covariates did not reduce the standard error. 
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individuals ages 25-34 is 22.4 percentage points significantly greater than for 

individuals ages 16-24. Thirty-five to 44 year olds have a 28.1 percentage point 

significantly greater chance of being employed.  Forty-five to 54 year olds have a 27.5 

percentage point significantly better chance of being employed than the youngest 

group.  Considering age as a proxy for experience, these results are not surprising 

because older adults most likely have a competitive edge over less experienced, 

younger adults.    

Finally, the probability of employment for the oldest age group in my sample, 

55-64 year olds, is 8.2 percentage points greater than for the youngest adults.  This is 

still far less than the probability for 25-54 year olds.  This result is also not surprising 

because the older group may have higher salary requirements, whereas younger 

workers aged 25-54 years old would be willing to do the same work for lower wages.  

As a result, the oldest age group may have more difficulty transitioning to a new labor 

market than 25-54 year olds if displaced by Katrina (especially that meets their wage 

demands).  However, the oldest age group will still have a better chance than the 

youngest working adults. 

Additional controls for individual characteristics were race and ethnicity.  The 

estimate on the black dummy suggests a statistically significant decline in the 

probability of employment by 2.8 percentage points when compared to other races.  
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Studies predicting employment typically find a negative coefficient on black, so my 

results are consistent with this.  However, this magnitude suggests age is a much more 

important factor in predicting employment than race.  In another contrast to the 

estimate for the black dummy, the effect of Hispanic ancestry increased the chance of 

being employed by 5.1 percentage points.  It was important to control for this given the 

traditionally large Hispanic population in Houston.  Strong social networks are linked 

to employment search success, as suggested by job displacement literature, so a strong 

base of similar ethnicity and culture is influencing the Hispanic effect on employment. 

I also controlled for educational attainment in this specification (Table 4, 

column 1).   Not graduating from high school significantly decreased the probability of 

employment by 18.5 percentage points compared to someone that earned a high school 

diploma or GED certificate.   This suggests that high school completion plays a very 

large role in predicting employment status in these low-wage labor markets.   A large 

number of employers may be using this factor as a minimum job qualification. If there 

a large portion of the native labor supply is lacking this credential then Katrina 

migrants might be fiercer competition when securing a job.
15

    

Gender is another control for the specifications shown in column one of Table 

4.  Gender does play a significant role in predicting employment.  Being female has a 

                                                                                                                                                                                                                                                                                                             

15
 The younger age group may include individuals that are not yet eligible to graduate, however 

none of the individuals in the sample indicated they were unable to work because they were a student.    
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statistically significant effect on the probability of employment.  On average, a 

female’s chance of employment is16.3 percentage points less than a male.  The 

direction is consistent with other labor market studies; the magnitude of this coefficient 

is as large as the effect of education when predicting employment.   

The effect of working adults parenting young children is not large, but this is 

still statistically significant.  The probability of employment declines by 1.9 percentage 

points when you are responsible for the care of young children who are not yet eligible 

to enroll in primary school.  This negative effect is typical for labor market studies, but 

the small magnitude suggests this effect may have diminished over the past decades.  

This is most likely due to the implementation of public pre-kindergarten.  Texas has 

the largest enrollment of public pre-K than any other state and Louisiana offers public 

pre-K to all four year olds, should parents/guardians choose to enroll their child (Pew 

Center on the States, 2009). 

The DD (Treatment*Post) estimate was the same in the specification with state 

fixed effects (column 2, Table 4) as before when only controlling for individual 

covariates .  However, the primary DD estimate in the specification that included state 

and year fixed effects increased by one percentage point as shown in column 3. The 

statistical significance, magnitude, and direction of estimated coefficients for 

individual covariates were consistent in both of these specifications.   



 

45 

When controlling for industry fixed effects as well, the DD (Treatment*Post) 

estimate is no longer significant and largely diminished to 0.1 percentage point (Table 

4, column 4).  The directions of the estimated effects for the individual covariates are 

consistent with the previous specifications in Table 4.  There is however one exception.  

The dummy variable for marital status changes direction and becomes negative as well 

as statistically significant.   On average, being single is associated with a 3.7 

percentage point decline in the likelihood of employment, compared to married 

individuals, when controlling for industry.   Another noteworthy change is the estimate 

on the black dummy grew in magnitude.  On average, the estimated effect of being 

black decreases the likelihood of employment by 5.1 percentage points when 

controlling for industry.   

The results in Table 4 (column 4) also show the magnitude of the estimated 

effects for the other covariates (age, Hispanic ancestry, education, gender, and young 

children) were smaller when controlling for industry fixed effects.   Relative to 

previous specifications, the effect of age is miniscule (between 3 and 6.4 percentage 

points); the older the age group, the larger the effect.  Not graduating from high school 

accounts for a significant 3.7 percentage point decline on average with industry fixed 

effects.  Compared to previous specifications, this is a very large change in the effect 

of not completing high school.  This suggests that shifts in employment probability 
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between industries account for a large portion of the estimated impact of Katrina 

migration.  Therefore, when considering industry effects, there is no evidence that 

Katrina had an impact on employment levels in Houston and Baton Rouge labor 

markets. 

For further analysis of employment, the alternate DD (Treatment* Year) 

estimates with the full set of controls are shown in Table 5.  The alternate DD 

estimates for 2003-2005, 2007, and 2008 are each significantly different from 2006. 

These alternate DD estimates suggest an increase in the probability of employment 

ranging from 2.1 to 4.5 percentage points compared to 2006.   These coefficients are 

larger in magnitude and the opposite directional effect of my primary DD 

(Treatment*Post) estimates.    

When controlling for individual covariates and state fixed effects (column 1 

and 2 in Table 5), the alternate DD (Treatment*Year) estimates for 2003, 2004 and 

2008 are similar and almost double the magnitude of 2005 and 2007.  The alternate DD 

estimates for each year are significantly different from 2006.  This infers that in the 

short run (2006), the likelihood of employment for residents of treatment areas had a 

setback.  By 2007, the average employment probability was almost back to the pre-

Katrina level in 2005.  In 2005 before Katrina and in 2007, the probability of 

employment was 2.5 and 2.3 percentage points more than 2006, respectively.  By 
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2008, things were back to the range of employment likelihood in 2003 and 2004, on 

average this was 4.5 and 4.3 percentage points more than 2006, respectively.   In the 

longer run (or the year 2008), Katrina migration is associated with a 4.5 percentage 

point increase in the probability of employment.  Most likely, other unobservable 

characteristics unduly influenced employment in 2005, and these factors continued to 

do so until 2008.  In summary, employment declined somewhat in the short run (2006) 

after Katrina but not in the long run. 

Controlling for industry fixed effects revealed an upward bias on the alternate 

DD (Treatment* Year) estimates for 2003 and 2004.  Since these alternate DD 

coefficients are almost half the estimates when not controlling for industry, this 

suggests a statistically significant 2.1-2.3 percentage point higher probability of 

employment than in the short-run following Katrina (2006).  The alternate DD 

estimates also suggest a statistically significantly larger increase in the probability of 

employment in the long-run, 2.5 percentage points for 2007 and 3.8 percentage points 

for 2008.  This suggests that the initial impact of Katrina migration was decreased 

employment (since pre-Katrina DD estimates are of statistical significance when 

compared to 2006). Therefore, my findings suggest that Katrina migration had a 

negative impact on employment in the short run (2006).  In the long run (2007 and 

2008), my findings suggest that Katrina migration did not have a negative impact on 
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employment. The 2008 DD estimate (a 2.8 percentage point increase) is slightly bigger 

than the pre-period DD estimates for 2003-2005 (which range from 2.1-2.3 percentage 

points higher than 2006).  

Wage 

The raw DD (Treatment*Post) estimate for wage is shown in Table 6.  

Specifications using the primary DD with the full set of controls are reported in Table 

7; however these specifications did not yield significant DD estimates.  Using the 

alternate DD (Treatment*Year) did yield some statistically significant DD estimates, 

which are reported in Table 8.  Only employed workers were included in specifications 

for wage. 

Hurricane Katrina migration is associated with a 0.9 percent decline in wage 

and, as mentioned previously, the raw DD (Treatment*Post) estimate is not significant 

at conventional levels.  This remained the case when adding controls for individual 

covariates, state, year, and industry fixed effects, and a service occupation dummy.   

When controlling for individual covariates only, the DD (Treatment*Post) 

estimate was not significant but suggests that Katrina migration decreased wages 0.7 

percent, on average.  Using the full set of controls, the alternate DD estimates were not 

significant but suggested a decline in wages by 0.9 percent, on average.  Most 

estimates on the individual covariates became smaller with the full set of controls.  Still 
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the individual covariate estimates were highly significant and are reported in column 4 

(Table 7). 

In this same specification with the full set of controls, employed older adults 

have higher average wages than16-24 year olds.  Employed adults aged 25-34 are 

estimated to have a 34.7 percent increase in wages, on average, from Katrina migration 

as compared to 16-24 year olds.  Those 35-44 had an average increase of 46.6 percent 

from Katrina migration, and 45-54 year olds are estimated to have an average increase 

of 51.4 percent.  The oldest age group, 55-64 year olds, would experience an average 

51.2 percent, compared to 16-24 year olds.  The magnitude of these estimates is very 

large, in fact bigger than the coefficients on education and gender.  The large 

magnitude for older age groups is most likely explained by their additional years of 

experience.  This suggests age is a good proxy for experience level or job applicant 

qualifications. 

Race, ethnicity, and education have a statistically significant negative influence 

on wages in this same specification (Table 7, column 4).  The estimate for the black 

dummy covariate was an average decline in wages by 8.8 percent compared to other 

races.  The estimate for Hispanic ancestry was an average 11.5 percent decrease in 

wages compared to those without Hispanic ancestry.  If someone did not graduate from 
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high school, the average decrease in wages was 25.9 percent.  Similar to the age 

categories, the coefficient for education is very large.   

 The estimate for the single and female dummies are negative and significant for 

this specification (Table 7, column 4), and young children is significant as well. In 

comparison to other specifications, the full set of controls reduced the estimate on the 

single dummy covariate.  Being single reduces predicted average wages by 12.8 

percent.  Wages decrease by 22.8 percent, on average, based on the female dummy 

estimates.  If someone has young children, wages decreased by only 2.1 percent, on 

average.   

A service occupation dummy was also in the Treatment*Post DD specification 

for wage with the full set of controls (Table 7, column 4).  The estimate for this 

dummy was a decrease in wages by 25.6 percent, on average.  This is similar in 

magnitude to gender and education but all of these estimates are still not as large as 

estimates for the older age groups.  The estimate for service occupation is not 

surprising because low educated individuals may be well qualified for these positions 

(and may not be qualified for other positions).    

Recalling that 89 percent of employed individuals had a service occupation, 

little variation in this independent variable means we should be cautious when 

interpreting results that included this covariate in the same specification.  However, the 
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estimates for other controls in this specification with the service dummy (column 4) are 

not much different from previous estimates (columns 1-3).   However, a relative 

correlation between wage and service occupation did increase the DD estimate by 0.2 

percentage points. Standard errors on the black dummy and those aged 55-64 rose by 

0.002 and 0.001 units respectively.  The standard error for the DD estimate and other 

controls did not change when the service dummy was added. 

Before discussing Post-Katrina wages in the specifications using the alternate 

DD (Treatment*Year) shown in Table 8, we need to consider what was going on prior 

to Katrina.  I estimated a significantly large increase by 11.1 percent in wages, on 

average, in 2003 and a statistically significant decrease in wages by 1.6 percent, on 

average, in 2004.  These estimates are very different from the other DD estimates in 

my wage specifications. 

Shifts in the Houston labor market can help account for differences in my 

alternate DD (Treatment*Year) estimates on wages for 2003 and 2004 compared to 

other DD estimates reported in Table 8.  According to a Hispanic Pew Center report 

which analyzed CPS data in Houston, earnings for blacks, whites, and Asian workers 

overall in this labor market increased significantly in 2003 and decreased slightly from 

this peak in 2004. In contrast, low-skilled Hispanic workers experienced a decrease in 
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their average wages in both 2003 and 2004 as a result of high growth in low-skilled 

industries such as construction (Kochhar, 2005).   

Estimates for the alternate DD (Treatment*Year) with the full set of controls is 

shown in Table 8 using three specifications.  The alternate DD estimates on wages for 

2005 and 2007 are relatively similar.  Using controls for individual covariates listed in 

column 1, an average increase of 3.9 percent for 2005 and 4.2 percent for 2007 were 

the average differences from 2006.  The alternate DD estimate for 2008 is the highest 

of the period 2003-2008 in all three specifications, including the full set of controls in 

column 3.  The significant DD estimate for Treatment*2008 suggests that in the long 

run wages increased between 6.4-6.8 percent, on average, when compared to 2006 (as 

listed in columns 1-3).   

Estimated coefficients for the individual covariates are similar in magnitude 

using the alternate DD (Treatment* Year) when compared to these same estimated 

coefficients in the specifications with the primary DD (Treatment*Year). 
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Chapter 7.  Discussion 

What distinguishes this analysis with previous studies is the use of an 

additional treatment area and multiple years of post-Katrina data.  My conceptual 

model and hypothesis were based on previous immigration and hurricane literature, 

however I examined short and long term effects (in addition to overall effects).  In 

order for my results to be considered consistent with previous studies,  my employment 

and wage DD estimates should suggest a decline of approximately one percentage 

point in employment and a one to two percent decline in wages.
16

  These estimates are 

a starting point for comparing the direction and magnitude of results but do not take 

more detailed analysis and conclusions of previous studies into account.  More 

specifically, Card (1990) found ―no evidence‖ in terms of a decrease of employment 

and ―virtually no effect‖ on wages. 

My primary (Treatment*Post) and alternate (Treatment*Year) DD coefficients 

estimated the change in employment status and wage for less-educated workers living 

in Houston and Baton Rouge, compared to other areas in the southern region of the 

United States.   In examining the effects of Katrina on local labor markets where a 

large number of evacuees relocated, my hypothesis suggests the effects of Katrina 

migration may differ in the short- and long-run.   As a part of my assumption of a 

                                                                                                                                                                                                                                                                                                             

16
 This conclusion is based on targets established by McIntosh (2008) in her study of the impact 

of Katrina migration on the Houston labor market.  She scaled the estimated effects of Card (2001) and 

Borjas (2006) based on the size of the labor supply increase in the treatment areas.   
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simple supply-demand model in Figure 1, I predicted employment rates would not 

decrease in the short and long run.   My hypothesis also suggests that wages may 

decrease in the short run but would not decrease in the long run.   

My primary DD (Treatment*Post) estimates in the various specifications for 

employment are not consistent with my hypothesis. I found that, for the three-year 

period following the storm, Hurricane Katrina migration is associated with a 

statistically significant 1.4 percentage point decline, on average, for the probability of 

employment (when controlling for individual covariates as well as state and industry 

fixed effects).  This direction is consistent with previous literature but the magnitude is 

slightly higher than the scaled effects of other studies (McIntosh, 2008). 

The alternate DD (Treatment*Year) estimates by year suggest a statistically 

significant decline in the short run (2006) for employment, but by 2007 employment is 

back within range of the 2005 pre-Katrina level.  By 2008, employment likelihood 

reached comparable levels to 2003 and 2004.  In the long-run there were no negative 

effects for employment. 

 These alternate DD estimates for employment are somewhat consistent with my 

hypothesis and previous literature.  My hypothesis suggested the estimated effects of 

Katrina migration on employment may differ in the short- and long-run and I thought 

the probability of employment may increase in the long run.  I did find no long-term 



 

55 

negative effects.  In the short-run, I did not predict the decline in 2006.  The direction 

and magnitude of my alternate DD estimates are not strictly consistent with previous 

literature, although they can be considered consistent with the conclusions of Card 

since I did not find evidence of a decline in employment in the long run (1990).   

When controlling for industry, the alternate DD (Treatment*Year) coefficients 

suggest results similar in size.  In addition, the DD estimate for 2008 suggests an 

increase in employment in comparison to other years.  The coefficient on 

Treatment*2008 when controlling for industry suggests an increase by 1.5 percentage 

points higher than the highest level before Katrina made landfall (2003-2005).   So the 

specification with the full set of controls and the alternate DD estimates support some 

portion of my hypothesis, that the impact of Katrina migration increases the probability 

of employment in the longer run (2008). 

Based on the DD (Treatment*Post) estimate, I found no statistically significant 

effect on wage in Houston and Baton Rouge due to Katrina migration.  Card (1990) did 

find significant yet very small effects.  Using the alternate DD (Treatment*Year) 

coefficient, I found evidence that Katrina migration increased wages in the long run (in 

2007 and 2008) between 4.2 to 6.8 percent, on average, when using the full set of 

controls.  This represents an increase by 0.6 and 3.6 percentage points from the highest 
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pre-Katrina level, for 2007 and 2008, respectively.  These results are not consistent 

with previous literature however it is consistent with my hypothesis. 

To summarize my results, I used my primary DD (Treatment*Post) coefficient 

to examine employment and wages for 2006-2008 overall.  I found evidence of a 

significant but relatively small decline in employment but no significant effects for 

wages.   Examining post-Katrina by year using the alternate DD (Treatment*Year) 

coefficient, I found a significant decline in the short-run (2006) for both employment 

and wage.  I found no significant long-term (2007-2008) negative effects for 

employment and wages.  When controlling for industry fixed effects, I found evidence 

that suggests a statistically significant increase in employment in 2008 and a 

statistically significant increase in wages in the long-run (in both 2007 and 2008).        

There were some limitations to my analysis that have not been discussed yet but I 

would like to acknowledge.   When the direction of my results were not consistent with 

my supply-demand model in Figure 1,  perhaps my simplistic assumptions of elasticity 

of supply and demand may not accurately capture labor market response to an 

exogenous impact.   

Perhaps three years of data prior to and following Katrina using the March CPS 

was not sufficient to establish a baseline and capture the truest long-run effects.  Using 

the basic monthly CPS to gather additional years, and individual months, of data could 

enhance this study.  The similarities of summary statistics between the treatment areas 
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and comparison areas provided sufficient justification that other portions of the 

Southern United States were an appropriate control group.  In order to properly test my 

treatment areas, I wanted to estimate DD results each for Houston and Baton Rouge.  

However, the sample available for Baton Rouge was not sufficient for analysis. 

Another limitation was the time period in which Katrina evacuees were 

identified in cross-sectional data.  Previously scholars identified evacuees and native 

Houstonians within the data collected in the CPS and ACS following Katrina.  

However, there is no currently available solution to examine longer term effects 

specific to evacuees or non-evacuees.   Continuing to identify evacuees for longer 

periods of time would not be more useful because survey measurement error may 

increase over time; this would not be cost-effective.  Not only because of the additional 

expense, but mainly due to the inconsistency in the response across individuals and it is 

hard to determine if this is non-random. Scholars using the Katrina questions added to 

the CPS and ACS have highlighted this measurement issue.   

This reporting error is partly due to the major hurricanes occurring near the 

time of Katrina.  Some dislocated as a result of any of these storms were reporting 

themselves as a Katrina evacuee.  This raises another important issue in examining the 

labor markets outcomes due to Katrina evacuation.  It is difficult to isolate the effects 
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of Katrina if these additional and concurrent hurricanes caused migration to the 

treatment areas.  For simplicity, I focused this study on Katrina. 

My results were also limited by the number of controls.  Other observable 

characteristics, such as crime, welfare beneficiary funding for evacuees, and the 

demand for goods and services would have provided additional insight. Although I 

included controls, I did choose to focus on alternate DD estimates rather than alternate 

specifications for my primary DD estimate (e.g. additional controls or interactions).  

However, covariates such as crime could have captured the effects of employment 

barriers that low skilled workers already face, aside from increased competition as a 

result of migration e.g. decreased accessibility to low skilled jobs due to 

suburbanization (Holzer, 2006). 

The effects documented in this study do not fully quantify the economic impact 

of indirect disaster costs (or benefits) to relocation labor markets.  The interpretation 

and policy implications of my results require more comprehensive analysis.    

Although my results do not fully support my hypothesis, it does provide some 

evidence that evaluation of the longer term impacts of disaster migration is warranted.   

With hurricane landfall and climate change trends, we know that the United States will 

face future disasters that could cause migration patterns in similar magnitude to 

Katrina.  Therefore, additional evaluation may provide policymakers with sufficient 



 

59 

evidence on whether disaster migration creates a market failure in relocation low-wage 

labor markets that warrant government intervention.  The intervention could take the 

form of employment training, skills development, job search assistance to address 

unfamiliarity with a new labor market.   Government assistance could also include 

relocation housing assistance, as modeled by Mayor White of Houston.  More extreme 

measures would include wage subsidies or tax breaks. 

If future disaster migration studies lead to a more comprehensive analysis by 

including longer-term impact analysis, this may inform policymakers on whether we 

would be warranted in shifting the paradigm of disaster planning to include 

neighboring jurisdictions (where disaster victims would tend to migrate) in addition to 

areas of  high disaster risk.  
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Appendix 

Table 1 

Table 1.  
Characteristics of Individuals with a High School Degree or Less Education 
 

 Pre-Katrina  Post-Katrina 

 

Treatment  

Areas    

Comparison 

Areas   

Treatment 

 Areas    

Comparison 

Areas 

Employment 

0.63  

** 

0.65   

 

0.62   

 

0.66  

(0.48) (0.48) (0.48) (0.47) 

Age 16 - 24 

0.28  

 

0.28  

 

0.30  

 

0.29  

(0.45) (0.45) (0.46) (0.45) 

        25 - 34 

0.22  

*** 

0.19  

 

0.22  

 

0.20  

(0.42) (0.40) (0.41) (0.40) 

        35 - 44 

0.21  

 

0.21  

(0.41)  

0.22  

 

0.19  

(0.41) (0.41) (0.39) 

        45 - 54 

0.18  

 

0.18  

 

0.17  

 

0.19  

(0.38) (0.38) (0.38) (0.39) 

        55 - 64 

0.11  

*** 

0.13  

 

0.09  

 

0.14  

(0.31) (0.34) (0.29) (0.34) 

Black 

0.20  

*** 

0.21  

 

0.22  

 

0.21  

(0.40) (0.41) (0.41) (0.41) 

Hispanic 

0.43  

*** 

0.19  

 

0.41  

 

0.21  

(0.50) (0.40) (0.49) (0.41) 

Below Poverty Level 

0.17  

** 

0.16  

 

0.20  

 

0.16  

(0.38) (0.37) (0.40) (0.37) 

No High School Diploma  

0.48  

*** 

0.38  

 

0.47  

 

0.38  

(0.50) (0.49) (0.50) (0.49) 

Single 

0.49  

*** 

0.52  

 

0.54  

 

0.54  

(0.50) (0.50) (0.50) (0.50) 

Female 

0.50  

 

0.51  

 

0.49  

 

0.50  

(0.50) (0.50) (0.50) (0.50) 

Young Children 

0.22  

*** 

0.17  

 

0.19  

 

0.17  

(0.52) (0.48) (0.49) (0.47) 

Observations 2,187  48,269  2,427  48,597 

Source: March CPS (2003-2008).  
 
*Denotes statistical significance in the difference of means using a two-tailed test  at the .10 level; ** at the .05 level; 
 *** at the .01 level. 
 
Note: Standard deviations are in parentheses.  The target areas are Houston, TX and Baton Rouge, LA. These metropolitan 
areas are compared to similar areas in the southern United States, excluding ones directly hit by Hurricane Katrina.  Young 
children are 5 years old or less.  High school diploma also includes GED certification. 
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Table 2 

Table 2.  
Characteristics of Employed Individuals with a High School Degree or Less Education 
 

 Pre-Katrina  Post-Katrina 

 
Treatment 

 Areas    
Comparison 

Areas   
Treatment 

 Areas    
Comparison 

Areas 

Hourly Wage 

$12.37  

** 

$11.34  

 

$11.02  

 

$10.71  

(15.52) (10.07) (10.11) (10.61) 

Age 16 - 24 

0.19  

 

0.20  

 

0.19  

 

0.19  

(0.39) (0.40) (0.39) (0.40) 

        25 - 34 

0.23  

 

0.22  

 

0.24  

 

0.22  

(0.42) (0.41) (0.43) (0.41) 

        35 - 44 

0.25  

 

0.26  

(0.44)  

0.27  

 

0.24  

(0.43) (0.45) (0.42) 

        45 - 54 

0.23  

 

0.21  

 

0.20  

 

0.23  

(0.42) (0.41) (0.40) (0.42) 

        55 - 64 

0.10  

 

0.12  

 

0.09  

 

0.12  

(0.30) (0.32) (0.29) (0.33) 

Black 

0.17  

*** 

0.20  

 

0.19  

 

0.20  

(0.38) (0.40) (0.39) (0.40) 

Hispanic 

0.45  

*** 

0.20  

 

0.43  

 

0.21  

(0.50) (0.40) (0.49) (0.41) 

Below Poverty Level 

0.11  

* 

0.10  

 

0.12  

 

0.10  

(0.31) (0.29) (0.32) (0.30) 

No High School Diploma 

0.40  

*** 

0.30  

 

0.37  

 

0.29  

(0.49) (0.46) (0.48) (0.45) 

Single 

0.43  

*** 

0.48  

 

0.47  

 

0.49  

(0.50) (0.50) (0.50) (0.50) 

Female 

0.41  

*** 

0.45  

 

0.40  

 

0.44  

(0.49) (0.50) (0.49) (0.50) 

Young Children 

0.21  

*** 

0.16  

 

0.20  

 

0.16  

(0.53) (0.46) (0.50) (0.46) 

Service Occupation  

0.89  

 

0.89  

 

0.89  

 

0.89  

(0.31) (0.31) (0.31) (0.31) 

Observations  1,357  31,030  1,503  31,562 

Source: March CPS (2003-2008).  
 
*Denotes statistical significance in the difference of means using a two-tailed test  at the .10 level; ** at the .05 level; 
 *** at the .01 level. 
 
Note:  Standard deviations are in parentheses.  The treatment areas are Houston, TX and Baton Rouge, LA. These 
metropolitan areas are compared to similar areas in the southern United States, excluding ones directly hit by Hurricane 
Katrina.  Young children are 5 years old or less.  High school diploma also includes GED certification. 
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Table 3 

Table 3.  
Effect of Hurricane Katrina Migration on Low-Wage Labor Markets  
Employment, Raw Difference-in-Difference Results 

 
 Pre Katrina Post Katrina Difference 

Treatment Areas 0.628 
(0.009) 

0.622 
 (0.001) 

-0.006
 

(0.010) 
Comparison Areas 0.649 

 (0.004) 
0.659 

(0.004) 
0.010

 

(0.004) 
 

Difference 
-0.021 
(0.008) 

-0.037 
(0.004) 

-0.016 
(0.009) 

Source: March CPS from 2003-2008 
 
Note: These results represent the difference in means.  The difference-in-difference coefficient of the regression on 
employment is significant at a p value less than .10.  Standard errors are in parenthesis and were clustered at the metro area 
level.  Regressions are weighted using March CPS supplement weights. The specifications on the employment outcome used 
the sample of individuals with a high school diploma or less education. The treatment areas are Houston, TX and Baton Rouge, 
LA.  These metropolitan areas are compared to similar areas in the southern United States, excluding ones directly hit by 
Hurricane Katrina. 
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Table 4 

Table 4.  
Effect of Hurricane Katrina Migration on Employment in Low-Wage Labor Markets 
Results with Primary DD (Treatment Areas*Post-Katrina) 
 
Covariates Individual 

Characteristics 
1 

State  
Fixed Effects 

2 

Year  
Fixed Effects 

3 

Industry  
Fixed Effects 

4 

Treatment Areas -0.021** 
(0.009) 

-0.008 
(0.011) 

-0.008 
(0.011) 

0.005 
(0.005) 

Post-Katrina 0.009** 
(0.004) 

0.008** 
(0.004) 

-0.006 
(0.006) 

0.021*** 
(0.002) 

Treatment Areas*  
Post-Katrina 

-0.015** 
(0.007) 

-0.015** 
(0.007) 

-0.014** 
(0.007) 

-0.001 
(0.004) 

Age 25 - 34 0.224*** 
(0.006) 

0.224*** 
(0.005) 

0.224*** 
(0.006) 

0.030*** 
(0.005) 

 35 - 44 0.281*** 
(0.005) 

0.281*** 
(0.005) 

0.281*** 
(0.005) 

0.049*** 
(0.004) 

 45 - 54 0.275*** 
(0.006) 

0.275*** 
(0.006) 

0.275*** 
(0.006) 

0.056*** 
(0.004) 

 55-64 0.082*** 
(0.008) 

0.082*** 
(0.009) 

0.082*** 
(0.009) 

0.064*** 
(0.004) 

Black -0.028*** 
(0.008) 

-0.034*** 
(0.005) 

-0.034*** 
(0.005) 

-0.051*** 
(0.005) 

Hispanic 0.051*** 
(0.010) 

0.054*** 
(0.008) 

0.055*** 
(0.008) 

0.033*** 
(0.004) 

No High School Diploma -0.185*** 
(0.003) 

-0.185*** 
(0.003) 

-0.185*** 
(0.003) 

-0.037*** 
(0.003) 

Single 0.001 
(0.008) 

0.001 
(0.008) 

0.001 
(0.008) 

-0.037*** 
(0.003) 

Female -0.163*** 
(0.006) 

-0.163*** 
(0.006) 

-0.163*** 
(0.006) 

-0.011*** 
(0.002) 

Young Children -0.019*** 
(0.004) 

-0.019*** 
(0.004) 

-0.019*** 
(0.004) 

-0.008*** 
(0.002) 

State Fixed Effects 
 

____ 
Yes Yes Yes 

Year Fixed Effects ____ ____ 
Yes Yes 

Industry Fixed Effects ____ ____ ____ 
Yes 

Observations 101, 480 101, 480 101, 480 101, 480 

Source: March CPS from 2003-2008 
 
*Denotes statistical significance at the .10 level; ** at the .05 level; *** at the .01 level (two-tailed tests). 
 
Note: Standard errors in parentheses. Standard errors are clustered at the metro area level. Regressions are weighted using 
March CPS supplement weights.  The specifications on the employment outcome used the sample of individuals with a high 
school diploma or less education.  The reference group for age is 16-24 years.  Young children are 5 years old or less.  The 
treatment areas are Houston, TX and Baton Rouge, LA. These metropolitan areas are compared to similar areas in the southern 
United States, excluding ones directly hit by Hurricane Katrina.  
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Table 5 

Table 5.  
Effect of Hurricane Katrina Migration on Employment in Low-Wage Labor Markets 
Results with Alternate DD (Treatment Areas*Year)  
 
Covariates Individual Characteristics 

1 
State Effects 

2 
U.S. Industries 

3 

Treatment Areas -0.058*** 
(0.006) 

-0.044*** 
(0.000) 

-0.016** 
(0.007) 

Treatment Areas* 2003 0.045*** 
(0.005) 

0.045*** 
(0.006) 

0.023** 
(0.011) 

Treatment Areas* 2004 0.043*** 
(0.007) 

0.043*** 
(0.007) 

0.022** 
(0.010) 

Treatment Areas* 2005 0.025*** 
(0.009) 

0.025*** 
(0.009) 

0.021*** 
(0.006) 

Treatment Areas* 2007 0.023** 
(0.010) 

0.023** 
(0.010) 

0.025* 
(0.013) 

Treatment Areas* 2008 0.045*** 
(0.014) 

0.045*** 
(0.014) 

0.038*** 
(0.006) 

Age 25 - 34 0.224*** 
(0.006) 

0.224*** 
(0.006) 

0.030*** 
(0.005) 

 35 - 44 0.281*** 
(0.005) 

0.281*** 
(0.005) 

0.049*** 
(0.004) 

 45 - 54 0.275*** 
(0.006) 

0.275*** 
(0.006) 

0.056*** 
(0.004) 

 55-64 0.082*** 
(0.008) 

0.082*** 
(0.009) 

0.064*** 
(0.004) 

Black -0.028*** 
(0.008) 

-0.034*** 
(0.005) 

-0.051*** 
(0.005) 

Hispanic 0.051*** 
(0.010) 

0.055*** 
(0.008) 

0.033*** 
(0.004) 

No High School Diploma -0.185*** 
(0.003) 

-0.185*** 
(0.003) 

-0.037*** 
(0.003) 

Single 0.001 
(0.008) 

0.001 
(0.008) 

-0.037*** 
(0.003) 

Female -0.163*** 
(0.006) 

-0.163*** 
(0.006) 

-0.011*** 
(0.002) 

Young Children -0.019*** 
(0.004) 

-0.019*** 
(0.004) 

-0.008*** 
(0.002) 

State Fixed Effects 
 

____ 
Yes Yes 

Year Fixed Effects 
Yes

1
 Yes Yes 

Industry Fixed Effects ____ ____ 
Yes 

Observations 101, 480 101, 480 101, 480 

Source: March CPS from 2003-2008 
 
*Denotes statistical significance at the .10 level; ** at the .05 level; *** at the .01 level (two-tailed tests). 
1
 2006 is the reference year.   Years 2003, 2005 and 2008 are significant at a p value of less than 0.001.  2004 is significant a p 

value of less than .05. 
 
Note: Standard errors in parentheses. Standard errors are clustered at the metro area level. Regressions are weighted using 
March CPS supplement weights. The specifications on the employment outcome used the sample of individuals with a high 
school diploma or less education. The reference group for age is 16-24 years.  Young children are 5 years old or less.  The 
treatment areas are Houston, TX and Baton Rouge, LA.  These metropolitan areas are compared to similar areas in the southern 
United States, excluding ones directly hit by Hurricane Katrina.  
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Table 6 

Table 6.  
Effect of Hurricane Katrina Migration on Low-Wage Labor Markets  
Wage, Raw Difference-in-Difference Results 
 

 Pre Katrina Post Katrina Difference 

Treatment Areas 2.266 
(0.007) 

2.238 
 (0.017) 

0.028
 

(0.012) 
Comparison Areas 2.227 

 (0.017) 
2.208 

(0.015) 
0.019

 

(0.010) 
 

Difference 
0.039 

(0.018) 
0.030 

(0.016) 
0.009 

(0.014) 

Source: March CPS from 2003-2008 
 
Note:  These results represent the difference in means.  The difference-in-difference coefficient in the regression on log (wages) 
is negative, and it is not significant at conventional levels.  Standard errors are in parenthesis and were clustered at the metro 
area level.   Regressions are weighted using March CPS supplement weights. Results are based on employment wages of 
workers with a high school degree or less education.  Hourly wages were calculated for salaried employees based on hours 
reported.  Wages deflated using the CPI, base year of 2003. The treatment areas are Houston, TX and Baton Rouge, LA.  These 
metropolitan areas are compared to similar areas in the southern United States, excluding ones directly hit by Hurricane 
Katrina.   
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Table 7 

Table 7.  
Effect of Hurricane Katrina Migration on Wage in Low-Wage Labor Markets 
Results with Primary DD (Treatment Areas*Post-Katrina) 
 
Covariates Individual 

Characteristics 
1 

State and Year  
Fixed Effects 

2 

Industry  
Fixed Effects  

3 

Service Occupation 
Dummy  

4 

Treatment Areas 0.076*** 
(0.025) 

0.100*** 
(0.023) 

0.101*** 
(0.022) 

0.098*** 
(0.022) 

Post-Katrina -0.026*** 
(0.010) 

-0.004 
(0.014) 

-0.005 
(0.012) 

-0.007 
(0.011) 

Treatment Areas *  
Post-Katrina 

-0.007 
(0.013) 

-0.007 
(0.010) 

-0.007 
(0.009) 

-0.009 
(0.009) 

Age 25 - 34 0.397*** 
(0.010) 

0.399*** 
(0.010) 

0.351*** 
(0.010) 

0.347*** 
(0.010) 

 35 - 44 0.531*** 
(0.011) 

0.530*** 
(0.010) 

0.473*** 
(0.010) 

0.466*** 
(0.010) 

 45 - 54 0.582*** 
(0.011) 

0.583*** 
(0.011) 

0.522*** 
(0.011) 

0.514*** 
(0.011) 

 55-64 0.584*** 
(0.014) 

0.584*** 
(0.015) 

0.521*** 
(0.015) 

0.512*** 
(0.017) 

Black -0.096*** 
(0.015) 

-0.113*** 
(0.012) 

-0.102*** 
(0.012) 

-0.088*** 
(0.013) 

Hispanic -0.117*** 
(0.017) 

-0.130*** 
(0.011) 

-0.129*** 
(0.011) 

-0.115** 
(0.010) 

No High School Diploma -0.310*** 
(0.007) 

-0.308*** 
(0.008) 

-0.276*** 
(0.008) 

-0.259*** 
(0.008) 

Single -0.151*** 
(0.012) 

-0.155*** 
(0.011) 

-0.137*** 
(0.010) 

-0.128*** 
(0.010) 

Female -0.290*** 
(0.015) 

-0.290*** 
(0.015) 

-0.223*** 
(0.010) 

-0.228*** 
(0.010) 

 Young Children 0.023*** 
(0.007) 

0.025*** 
(0.007) 

0.020*** 
(0.007) 

0.021*** 
(0.007) 

State Fixed Effects 
 ____ Yes Yes Yes 

Year Fixed Effects 
____ Yes Yes Yes 

Service Occupation 
____ ____ ____ 

-0.256*** 
(0.018) 

Industry Fixed Effects 
____ ____ Yes

1
 Yes

1
 

Observations 
59,947 59,947 59,947 59,947 

Source: March CPS from 2003-2008 
 

*Denotes statistical significance at the .10 level; ** at the .05 level; *** at the .01 level (two-tailed tests). 
1
 For both specifications, each industry category is significant at a p level less than .01. 

 

Note: Standard errors in parentheses. Standard errors are clustered at the metro area level. Regressions are weighted using 
March CPS supplement weights.  Results based on employment wages only.  Hourly wages were calculated for salaried 
employees based on hours reported.  Wages deflated using the CPI, base year of 2003. The reference group for age is 16-24 
years.  Young children are 5 years old or less.  The treatment areas are Houston, TX and Baton Rouge, LA. These metropolitan 
areas are compared to similar areas in the southern United States, excluding ones directly hit by Hurricane Katrina. Young 
children refers to children 5 years of age and younger.  
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Table 8 

Table 8.  
Effect of Hurricane Katrina Migration on Wage  in Low-Wage Labor Markets 
Results with Alternate DD (Treatment Areas*Year)  
 
Covariates Individual  

Characteristics 
1 

State 
 Fixed Effects 

2 

Service Occupation and 
Industry Fixed Effects 

3 

Treatment Areas 0.035 
(0.024) 

0.057** 
(0.004) 

0.053** 
(0.023) 

Treatment Areas* 2003 0.111*** 
(0.022) 

0.111*** 
(0.021) 

0.111*** 
(0.022) 

Treatment Areas* 2004 -0.016 
(0.022) 

-0.017 
(0.020) 

-0.003 
(0.023) 

Treatment Areas* 2005 0.039*** 
(0.015) 

0.040*** 
(0.015) 

0.036*** 
(0.012) 

Treatment Areas* 2007 0.042* 
(0.026) 

0.042 
(0.015) 

0.042* 
(0.024) 

Treatment Areas* 2008 0.064*** 
(0.015) 

0.067*** 
(0.016) 

0.068*** 
(0.015) 

Age 25 - 34 0.397*** 
(0.010) 

0.399*** 
(0.010) 

0.347*** 
(0.010) 

 35 - 44 0.531*** 
(0.011) 

0.531*** 
(0.010) 

0.467*** 
(0.010) 

 45 - 54 0.584*** 
(0.011) 

0.584*** 
(0.011) 

0.515*** 
(0.011) 

 55-64 0.585*** 
(0.014) 

0.584*** 
(0.015) 

0.512*** 
(0.015) 

Black -0.097*** 
(0.015) 

-0.114*** 
(0.012) 

-0.088*** 
(0.013) 

Hispanic -0.117*** 
(0.017) 

-0.130*** 
(0.011) 

-0.115*** 
(0.010) 

No high school diploma -0.310*** 
(0.007) 

-0.308*** 
(0.008) 

-0.259*** 
(0.008) 

Single -0.150*** 
(0.012) 

-0.155*** 
(0.011) 

-0.128*** 
(0.010) 

Female -0.290*** 
(0.015) 

-0.290*** 
(0.015) 

-0.228*** 
(0.010) 

Young Children 0.023*** 
(0.007) 

0.025*** 
(0.007) 

0.021*** 
(0.007) 

State Fixed Effects 
 

____ 
Yes Yes 

Year Fixed Effects 
Yes Yes 

Yes 

Industry Fixed Effects ____ ____ Yes 

Service Occupation Dummy ____ ____ 0.256*** 
(0.018) 

Observations 
59,947 59,947 59,947 

Source: March CPS from 2003-2008 
 

*Denotes statistical significance at the .10 level; ** at the .05 level; *** at the .01 level (two-tailed tests). 
 

Note: Standard errors in parentheses. Standard errors are clustered at the metro area level. Regressions are weighted using 
March CPS supplement weights.  Results based on employment wages only.  Hourly wages were calculated for salaried 
employees based on hours reported.  Wages deflated using the CPI, base year of 2003. The reference group for age is 16-24 
years.  Young children are 5 years old or less.  The treatment areas are Houston, TX and Baton Rouge, LA. These metropolitan 
areas are compared to similar areas in the southern United States, excluding ones directly hit by Hurricane Katrina.  
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