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Abstract

Most disaster researchers believe that collective resources can help recovery, but there has
been little quantitative research because data are scarce. We investigate the contribution of
civic engagement and social networks to repopulation in New Orleans after Hurricane
Katrina (2005), also taking into account storm damage and individual resources like
income, race, female-headed households, and age. We conducted a large (N = 5729)
representative survey in Greater New Orleans after Hurricane Katrina that contains
extensive measures of collective resources. We aggregated these data to the census tract
level and merged them with government data on repopulation and demographic factors.
Our analyses show that civic engagement encouraged repopulation, though its effects faded
over time. Social networks had an effect at the zero order, but were insignificant when
damage was controlled. Damage had the largest, negative, effect on repopulation. Indi-
vidual resources affected repopulation at the zero order, but when damage was controlled,
only income and age had an effect.
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1 Introduction

Researchers have paid increasing attention in recent years to the impact of collective
resources on repopulation after a major disaster (Nakagawa and Shaw 2004; Aldrich 2012;
Meyer 2018). Collective resources are the ability of people to work together or cooperate,
and they include social capital (social networks, trust), civic engagement, community
organizations, and the like. Most disaster theorists acknowledge the importance of col-
lective resources, together with the impact of damage, which slows recovery, and indi-
vidual resources like money and individual attributes like race, gender, age, or disability
that give people advantages or disadvantages (McLeman 2014; Tierney 2007).
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Theorists argue that collective resources can aid disaster recovery because survivors
work together, engaging in mutual assistance, altruistic behaviors, and cooperative
strategies (Quarantelli 2008; Dynes 2006; Solnit 2009). Residents may help each other
clear debris or rebuild; they may buy building materials in bulk or stage them in strategic
locations; they may cook for each other; they may provide each other with information
about sources of assistance; they may help coordinate incoming aid; and community- and
faith-based organizations often take a lead in developing and coordinating such activities.
These actions may not directly add more money to recovery efforts, but they may help
leverage existing resources so they can be used more effectively.

Most research on the impact of collective resources on repopulation is qualitative. Such
studies have shown how leaders influenced expectations in an effort to create a positive
tipping effect or mobilized volunteer efforts at rebuilding, or how residents engaged in
marathon neighborhood planning efforts (Chamlee-Wright 2008; Weil 2011; Seidman
2013; Wooten 2012; Olshansky and Johnson 2010).

Quantitative research on collective resources has proved more challenging due to the
scarcity of data. The best approach would be a tracking survey that follows people after a
disaster wherever they move (Deryugina et al. 2017; Groen et al. 2016). As an alternative,
a survey large enough to aggregate to fine-grained areas like census tracts could provide
useful data. Yet such data sources rarely include information on collective resources.
Rather, most quantitative studies must employ less satisfactory proxy measures like voting
turnout, nonprofit organizations, or even homeownership (Rupasingha et al. 2006; Dillard
et al. 2013).

In this paper, we seek to advance this research by collecting a representative survey of
New Orleans residents after Hurricane Katrina that is large enough to aggregate to small
neighborhood units. Our survey measured collective resources including residents’ civic
engagement and social networks. We aggregated the survey responses to the census tract
level and then merged the results with tract-level data on storm damage, income, race, age,
female-headed households, and population size. Using the resulting merged dataset, we
evaluated models that assess the impact of collective resources on neighborhood repopu-
lation, controlling for individual resources and disaster damage.

After reviewing the theoretical and methodological literature and previous findings, we
proceed by presenting our hypotheses, describing our survey and other data, and analyzing
our models. Our results show that census tracts with greater civic engagement repopulated
more quickly and fully, even after accounting for the effects of storm damage and indi-
vidual resources. Bridging social networks also helped repopulation, and bonding social
networks hindered repopulation, though to lesser degrees, and the effect is reduced to
nonsignificance after damage is taken into account. We also find that census tracts with
higher income and a larger portion of young adult residents had better repopulation, but
that when income is controlled, race and percent female-headed households had no sig-
nificant effect. The extent of damage had the greatest (negative) effect on repopulation. In
our conclusion, we discuss some of the reasons why collective resources helped repopu-
lation, why the effect of individual resources was more uneven than expected, the limi-
tations of our analysis and what future research can do to improve on it, and what
challenges lie ahead for policy-makers in New Orleans as the city moves through its
second decade after the storm.
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2 Disaster recovery and repopulation: theory

Broadly speaking, three general theories of disaster recovery address questions of col-
lective resources, individual resources, and damage. The first generation of theorists argued
that altruism and social solidarity emerge after disasters as residents help each other
respond and recover (Quarantelli and Dynes 1977; Quarantelli 2008; Rodriguez et al. 2006;
Solnit 2009). As recovery proceeds and a new normalcy emerges, this heightened altruism
and solidarity may decline and return to a state of latency.

The second paradigm criticizes the altruism theory and stresses that disasters may
magnify inequality because damage and recovery efforts disproportionately favor advan-
taged people and harm vulnerable or disadvantaged people (Bolin and Kurtz 2018; Phillips
et al. 2010; Fothergill et al. 1999; Fothergill and Peek 2004). Furthermore, building on
theories of environmental justice, second-wave analysts argue that less powerful people are
often forced into more hazardous locations before or after disasters and may receive less
favorable assistance after disasters, as when homeowners are helped, but renters are not
(Pais and Elliott 2008; Elliott and Pais 2010; Schultz and Elliott 2013).

A third theoretical approach, highlighting social capital, returns the focus to the
importance of social solidarity for recovery (Dynes 2006; Hurlbert et al. 2001; Nakagawa
and Shaw 2004; Chamlee-Wright and Storr 2009; Aldrich 2012; Patterson et al. 2010;
Meyer 2018). And while much social capital research stresses the importance of social
networks, civic engagement may be an equally or more relevant form of collective
resource for repopulation after a disaster. Returning evacuees often have deep roots and
organizational resources in their place of return. Indeed, accounts of civic engagement and
citizen organizing are prominent in many accounts of post-Katrina New Orleans (Aldrich
2012; Seidman 2013; Solnit 2009; Weil 2011; Wooten 2012). This third paradigm has also
re-emphasized the first wave’s ideas of latency and emergence, because certain forms of
cooperation may prove transient, even if important: they are latent prior to the disaster,
emerge in the course of recovery, have an important impact, and then fade again as
ordinary conditions reassert themselves as recovery winds down.

Broadly speaking, the altruism and social capital theories stress collective resources,
while the vulnerability theory stresses individual resources.

Our review of theory suggests several patterns that may help guide our investigation.
First, damage is likely to have the strongest, negative, impact on repopulation following a
disaster. Second, collective and individual resources are both likely to assist repopulation,
but there is debate about which is more influential. Third, some forms of collective
resources may be more important than others in disaster recovery, including civic
engagement and social networks. And fourth, the effect of collective resources may not be
permanent: collective resources may emerge for a time after a disaster and then revert to
latency as conditions develop to a new normal.

3 Disaster recovery and repopulation: previous research

3.1 Collective resources and repopulation: methods and findings in the general
literature

Quantitative research on collective resources and repopulation has been limited by the

shortage of appropriate data. Data collection and acquisition are difficult in general after a
major disaster (Buttenheim 2010), and data on collective resources are especially scarce.
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Ideally, data would measure collective resources before the disaster and would track
individuals wherever they move. Yet tracking datasets with representative samples seldom
measure collective resources (Frankenberg et al. 2012; Sastry 2009b; Deryugina et al.
2017; Groen et al. 2016; Gallagher and Hartley 2014).

As a second strategy, collective resource data might be measured in small geographical
areas like counties, neighborhoods, or census tracts and correlated with recovery. But
again, direct measures of collective resource at this detailed level are rare, even in non-
disaster settings (Prewitt et al. 2014; Auspos 2012; Sampson et al. 2002). Researchers are
generally compelled to employ proxy measures like voting turnout, cooperation with the
census, nonprofit organizations, household composition, or even homeownership and
residential mobility. And most of these are measured at the county level (Rupasingha and
Goetz 2007; Rupasingha et al. 2006; Dillard et al. 2013), though a few are measured at the
neighborhood, zip code, or census tract level (Aldrich 2012; Doucet and Lee 2015). When
direct, survey-based measures have been used, most could only be aggregated to the fairly
broad county level (Sherrieb et al. 2010). Yet when a disaster occurs in one or a small
number of counties, finer-grained geographical units like neighborhoods or census tracts
are needed to conduct aggregate analysis.

Most quantitative research on collective resources has had to work with less satisfactory
data. Rare tracking surveys of certain subpopulations show how collective resources can
aid recovery and repopulation (Paxson et al. 2012; Rhodes et al. 2010). And cross-sectional
representative surveys that are not large enough to aggregate to neighborhoods (Adeola
and Picou 2012, 2014) as well as surveys that cover a few neighborhoods (Elliott et al.
2009, 2010) show some effects, though the results are mixed. Yet most such data do not
allow researchers to assess the return of individuals or the repopulation of neighborhoods.
Rather, researchers must generally focus on individual outcomes like psychological dis-
tress, health issues, or economic difficulties (Galea et al. 2005; Norris et al.
2002a, b, 2008).

3.2 Collective resources after Hurricane Katrina

Quantitative research on collective resources after Hurricane Katrina is likewise limited,
and most of it again focuses on outcomes like mental and physical health, rather than
repopulation. Researchers mostly found support for the importance of collective resources
on individual-level outcomes in a variety of study designs including: larger samples that
attempted to assess the whole population of the impacted region (Adeola and Picou
2012, 2014; Galea et al. 2007; Sastry and VanLandingham 2009; L et al. 2013); samples
of mostly lower-income evacuees in shelters or trailer parks (Abramson et al. 2008); a
sample of young lower-income minority mothers enrolled in a community college (Paxson
et al. 2012; Rhodes et al. 2010); and samples from the Vietnamese community (Norris
et al. 2009; Sastry and VanLandingham 2009; Vu et al. 2009), among others (cf. Servick
2018).

Scholars have tried to work around these data limitations mainly by examining
repopulation in a few selected neighborhoods or communities. Elliott and colleagues
(Elliott et al. 2009, 2010) argued that lower-status people soon exhausted the resources
contained in their social networks and that any apparent effect of social capital on recovery
is spurious because social status explains both. By contrast, Chamlee-Wright and col-
leagues (Chamlee-Wright and Storr 2009, 2011) argued that social cooperation assisted
return and rebuilding even in lower-income communities. Seidman (2013) and Storr and
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Haeffele-Balch (2012) argued for the importance of effective leadership and community
organization, as well as civic engagement among the residents as key to repopulation,
regardless of demographic advantages or disadvantages (see Wooten 2012 and Olshansky
and Johnson 2010 for similar accounts). And Weil (2011) compared several ethnic and
cultural communities and residents of FEMA evacuee trailer parks and argued that the
solidaristic groups returned and rebuilt at above average rates. Thus, these neighborhood
and community studies come to a range of sometimes inconsistent conclusions: most feel
that collective resources help repopulation, but Elliott and colleagues dissent from that
judgment. Still, since the real unit of analysis in these studies is neighborhood or com-
munity, they are mostly working with effective Ns of not more than about a half dozen.

3.3 Individual resources and repopulation: inequality and vulnerability

Quantitative data are more plentiful on the impact of individual resources on repopulation
after a disaster. However, while much of the research supports vulnerability theory, it is far
from universal. In literature reviews, Naik (2009) and McLeman (2014) each note that
vulnerable groups like minorities and the poor are sometimes more, and sometimes less,
likely to migrate after a disaster (also see Hunter et al. 2015). And while Elliott (2015) and
Elliott and Howell (2017) show that US disasters increase residential instability, especially
for minorities, Logan and Xu (2015), in an analysis of population shifts after hurricanes in
the Gulf of Mexico, show that the most vulnerable people may be “trapped in place,”
while more advantaged people move away. Other observers suggest that disasters simply
accelerate pre-disaster population and economic trajectories, independent of vulnerability.
Thus, Cross (2014) shows that pre-disaster population decline in American cities is the
strongest predictor of post-disaster population loss, while ethnicity and age are not related
to population change (also see Fussell et al. 2017).

3.4 Individual resources after Hurricane Katrina

Most studies of recovery from Hurricane Katrina after 2005 emphasize the importance of
individual resources and damage (Fussell 2015). Yet, as in the general case, not all results
support the vulnerability theory.

A number of high-quality tracking surveys are available for New Orleans after Hurri-
cane Katrina that measure individual resources. Early surveys showed that most differ-
ences in vulnerability could be explained by the amount of storm damage suffered (Groen
and Polivka 2008, 2010; Sastry 2009a; Fussell et al. 2010; Elliott and Pais 2006). And
when damages were not measured, some studies found that class matters more than race
(Stringfield 2010), while others found that race matters more than class (Sastry and Gre-
gory 2014). Longer-term tracking studies show a similar pattern (Deryugina et al. 2017; cf.
Groen et al. 2016; Gallagher and Hartley 2014; Gregory 2014). Damage played a major
role, and while lower-income and African-American survivors initially lagged in returning,
they closed the gap after the first few years.

These findings are echoed in demographic reviews and aggregate analyses. Annual
reports by the Data Center (2018) show the African-American population did not so much
decline in the decade after the storm as shift from the city to the inner suburbs. Similarly,
income, poverty, and homeownership rates did not change greatly from pre-storm levels,
although rents rose sharply. Finer-grain analyses of census tracts or block groups come to
similar conclusions. Watkins and Hagelman (2011) show that African-Americans were
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four times more likely to be flooded, but higher-income people were also twice as likely to
be flooded. And since flood damage was the strongest barrier to repopulation, this mixed
pattern of exposure accounted for much of the potential correlation between social vul-
nerability and repopulation. Finch et al. (2010) show across New Orleans census tracts that
while flood damage hindered repopulation, flood damage was not correlated with social
vulnerability, and social vulnerability only had a modest effect on repopulation. Thus,
socially vulnerable groups were sometimes, but not always, more exposed to environ-
mental risk and damage, and this affected their ability to return and rebuild.

The weakness of social vulnerability effects in post-Katrina New Orleans corresponds,
in part, to historical settlement patterns. While lower-status people in most Southern cities
were pushed to the less desirable and more flood-prone “bottom” lands (Ueland and Warf
2006), higher-status people in New Orleans moved to lower elevation areas at certain
historical junctures due to the shortage of higher ground (Campanella 2006; Colten 2002).
These low-lying middle-class areas, both black and white, flooded badly after Hurricane
Katrina, and the damage cut across the usual lines of class and race vulnerability. Thus,
repopulation corresponds strongly with damage, but less so with social vulnerability, in
part, because, against environmental justice theories, historical settlement patterns put
many advantaged people in hazardous areas.

3.5 Summary

Taken together, our review of the empirical and methodological literature on the factors
affecting repopulation after a disaster shows that collective resources, individual resources,
and damage all play a role, both in comparative research and in New Orleans after Hur-
ricane Katrina. Damage is generally the most important factor: the greater the damage, the
more difficult the recovery. While most researchers suggest that collective resources help
repopulation, there are little quantitative data available. We know of no representative
tracking surveys of individuals that include collective resource variables; most surveys that
do contain collective resource variables are not large enough to aggregate to county,
neighborhood, or tract levels. And while vulnerability theorists suggest that disadvantaged
people have more difficulty returning and rebuilding after a disaster, the empirical findings
are mixed. In New Orleans in particular, the impact of vulnerability is dampened due to
historical settlement patterns that also placed many advantaged people in hazardous areas
that suffered great damage and made return difficult.

4 Hypotheses

Based on the theories and findings we reviewed, we propose three main, and several
subordinate, hypotheses about New Orleans’ repopulation after Hurricane Katrina. These
hypotheses correspond to the three central factors proposed in the disaster theories we
reviewed: collective resources, individual resources, and damage. For collective resources,
we examine civic engagement, two types of social networks, and the possibility that these
effects fade into latency over time. For individual resources, we examine differential
vulnerability across four demographic characteristics: income, race, gender/family, and
age. We propose one simple hypothesis for damage. We test these hypotheses at the census
tract level and describe our data in the following section.
H1 Collective Resources will help recovery.
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Hla The stronger the Civic Engagement in a census tract, the higher the rate of
repopulation.

H1b The stronger the Bonding and Bridging Social Networks in a census tract, the
higher the rate of repopulation.

H1c The effect of collective resources on repopulation may fade over time because post-
disaster altruism or emergent organization may not persist beyond the earlier stages of
recovery.

H2 Individual Resources: Disadvantage and Vulnerability will slow recovery.

H2a Class. The higher the Income of a census tract, the higher the rate of repopulation.
H2b Race. The larger the percentage of African-Americans in a census tract, the lower
the rate of repopulation.

H2c Gender/Family. The larger the percentage of Single Female-Headed Households in
a census tract, the lower the rate of repopulation.

H2d Age. The larger the percentage of Young Adults in a census tract, the higher the rate
of repopulation.

H3 Damage will slow recovery. The greater the Damage in a census tract, the lower the
level of repopulation.

5 Data

We test our hypotheses with a major survey we conducted and merged with government
data from several sources. We conducted a large (N = 7000) survey of Hurricane Katrina
survivors in Greater New Orleans beginning in June 2006, with most data collected from
mid-2007 to April 2011, which measured collective resources, damage, and other factors in
depth. The sample was representative of the population living in New Orleans after
Hurricane Katrina, both demographically and geographically by neighborhood. The data
do not deviate greatly from the joint age—gender—race/ethnic distributions for each parish
(county) as reported in census population estimates for the year of the interview, and we
weighted our sample according to these census estimates. We focused on Orleans and St.
Bernard parishes—the city of New Orleans proper and a mostly white working-class
suburb, respectively—which were the areas hardest hit by the storm and flooding.
Respondents who lived in these two parishes before the storm constitute ninety percent of
the sample, and the present analyses are restricted to them. The sample size for these two
parishes is 5729. We were not able to sample the pre-storm population or track evacuees
wherever they went. However, there are evacuees in our sample: eighteen percent of
respondents were still evacuees at the time of their interview. The evacuee sample is
demographically diverse, and the respondents came from almost all neighborhoods prior to
the storm, but we had no sampling frame with which to compare our evacuee sample.
The survey was conducted under difficult circumstances. During the first years, landline
telephones were mostly not in service, and most cell phone plans still charged by the
minute, making it difficult to interview lower-income respondents. With telephone inter-
viewing mostly impractical, we adopted a multi-method approach. First, we conducted the
survey through community and faith organizations, either on paper or on a website. Sec-
ond, the New Orleans Times-Picayune, the major newspaper at the time, posted notices on
their very active neighborhood discussion forums, and respondents could follow a link and
complete the survey online. Third, we conducted interviews door to door and face to face,
throughout New Orleans neighborhoods. We chose routes through the different sections of
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neighborhoods and transects across flooded and non-flooded areas to obtain representa-
tiveness. This third method was important inasmuch as some population groups had trouble
filling in a questionnaire themselves, whether on paper or online. The door-to-door
interviewing accounted for about a third of the sample. All three methods covered most
neighborhoods and most demographic groups, except that the door-to-door interviews
helped bring up representation of less well-educated respondents.

Our sampling and interviewing procedures made it difficult to collect such a large
sample quickly, and it took us several years to complete our interviewing, going neigh-
borhood by neighborhood. Without the use of telephone interviewing, two main factors
slowed our data collection time. First, we had to find ways of locating and contacting
respondents efficiently. We established partnerships with over two hundred neighborhood
associations, community groups, and faith-based organizations and employed a range of
data collection strategies with them. For instance, some neighborhood associations pub-
licized and endorsed the survey, distributed questionnaires to every nth residence in their
neighborhoods, and received back completed questionnaires for us to pick up; some
organizations with good membership email lists did the same with the online version of the
survey. Since we all had an interest in obtaining representative samples, data collection
usually went well, except where lack of literacy prevented some populations from filling
out questionnaires without assistance. Still, it took time to work with a diverse set of
organizations.

Second, our door-to-door sampling, which addressed the issue of literacy, was slowed
by a requirement set by our funders. As a condition of our research funding, we were
required to use undergraduate interviewers from our own university, which is located an
almost 4-h round-trip drive from New Orleans. We could only make the trip on weekend
days; the trips were long and strenuous; and the outdoor interviewing was often hot and
rainy. As a result, it was hard to recruit and retain a large team of undergraduate inter-
viewers. On an exceptional day, we might bring fifteen student interviewers and collect
over 100 interviews, and on a slow day, we might bring three or four interviewers and
collect a dozen interviews. Our target became about thirty or forty interviews per trip, but
we could not always achieve that. Often, we could only persuade interviewers to go on one
or two or three trips a month. If we had had the flexibility to hire local interviewers, while
providing our own supervision, we could have cut the data collection time very substan-
tially. Indeed, while we were in the field, several well-resourced organizations like the
Kaiser Family Foundation (2007) and the Nielson Company (Palutis 2008) each conducted
door-to-door surveys of about 1500 respondents in a few months, so we believe that this is
a feasible method, if given the flexibility to hire locally based interviewers.

We aggregated our survey data by census tract, with a mean of 21 respondents per tract,
which is within a range commonly reported in aggregate neighborhood studies (Sampson
et al. 2002; Auspos 2012). We then merged the aggregated survey data with tract-level data
from government sources so that we could use collective resources as a predictor of
neighborhood repopulation and assess its impact as compared to damage and individual
resources.

Our variables are taken from our survey and from government sources, all at the census
tract level. Income, race, female-headed households, and age are measured by the
American Community Survey (ACS) for 2005-2009. Storm damage is a principal com-
ponents factor computed from questions on our survey: “How much physical damage did
your residence suffer as a result of hurricane Katrina and the subsequent flooding? [If
apartment or condo: your own unit.] None or almost none, Some physical damage, Major
physical damage, Complete destruction, unsalvageable;” and “About how deep were any
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flood waters in your residence? No flood damage, Less than 2 feet, 2—4 feet, 4-8 feet, 8—12
feet, Over 12 feet.” When we aggregate our survey measure of residential storm damage
by census tract, it correlates at .854** with a house-by-house damage survey conducted by
the city of New Orleans shortly after the storm. However, since the latter was conducted
only in Orleans Parish, but not in St. Bernard Parish, we used our survey measure to assess
residential damage in both parishes.

We computed three scales of collective resources: civic engagement, bonding (or in-
group) social networks, and bridging (or out-group) social networks. Our Civic Engage-
ment scale is composed of questions replicated from Putnam’s 2000 Social Capital
Benchmark Survey (Saguaro Seminar 2000). Our civic engagement scale is a principal
components factor from: “Have you taken part in activities with the following groups and
organizations in the past 12 months (Yes, No)? ‘A neighborhood association, like a block
association, a homeowner or tenant association, or a crime watch group;’ ‘A charity or
social welfare organization that provides services in such fields as health or service to the
needy;’ ‘A professional, trade, farm, or business association’”; “About how often have you
done the following? (Every week or more often, Almost every week, Once or twice a
month, A few times per year, Less often than that, Never)? ‘Attended any public meeting
in which there was discussion of town or school affairs,” ‘Attended a club meeting’”; and
“In the past 12 months, have you served as an officer or served on a committee of any local
club or organization? (Yes, No).”

Our bonding and bridging social network scales are principal components factors from:
“About how many family and close friends do you have in each of these groups? (People
you’re close enough to, that you’d visit each other at home.) About 0-5, About 5-15,
About 15-50, About 50-100, About 100 or more.” Bonding social networks: “Family and
friends who live in your New Orleans neighborhood,” “Family and friends of your faith
who live in Greater New Orleans,” “Family and friends of your race who live in Greater
New Orleans.” Bridging social networks: “Family and friends who live in a different
neighborhood in Greater New Orleans,” “Family and friends of a different faith who live
in Greater New Orleans,” “Family and friends of a different race who live in Greater New
Orleans.”

To measure repopulation, we use US Postal Service (USPS) data, made available by the
Department of Housing and Urban Development on a quarterly basis by census tract at
http://www.huduser.org/portal/datasets/usps.html. These data are considered to be some-
what less precise or accurate than census data, but they are available more frequently.
Hurricane Katrina occurred exactly between two decennial censuses (in 2005), and the
Census’s American Community Survey (ACS) must be aggregated into 5-year moving
averages for New Orleans census tracts, making it imprecise. Thus, Plyer and colleagues
(Plyer, Bonaguro, and Hodges 2010) argue that USPS data may be the most appropriate to
measure population change after a disaster, at least until Census data become available (see
also Finch et al. 2010). However, they also note that USPS data may not be reliable
immediately after the disaster, if the Postal Service’s operations themselves have been
disrupted, as occurred after Katrina. We follow Plyer’s practice of beginning our post-
Katrina USPS time series with the March, 2008, data point. The first available USPS data
point is late 2005, which is after the storm. However, both Plyer and a HUD data manager
(personal communication) note that this 2005 data point for New Orleans is actually from
July 2005, before the storm, because the USPS did not recover sufficiently to update its
estimates following the storm and is thus a plausible measure of the pre-storm population.
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6 Methods of analysis

Pre-Katrina population levels are used to compute the percent of repopulation in each tract
in New Orleans after Katrina. OLS regression is used to predict the percentage of
repopulation compared to the pre-Katrina population over time. The percentage increase/
decrease in the pre-Katrina population is predicted every 3 months from March 2008 until
March 2012. Therefore, there are 18 observations per tract (pre-Katrina, March, June,
September, and December of 2008-2011, and our final observation in March 2012). We
predict percent of the pre-Katrina population in each tract in the waves after Katrina and
use indicator variables to control for time and cluster standard errors to take into account
multiple observations for each tract.

In the following, we first present bivariate analysis comparing tracts that repopulated at
a high level (greater than or equal to the 75th percentile of repopulation for all tracts in the
final observation) and those that repopulated at a low level (less than or equal to the 25th
percentile of repopulation for all tracts in the final observation). Next, using OLS
regression, we predict repopulation over time using indicators of civic engagement,
bonding and bridging social networks, and time period. In subsequent models, damage and
individual resources are taken into account to understand how these factors are related to
repopulation. In all analysis, except for the bivariate analysis, we control for indicator
variables representing time period and a continuous measure of how long after Katrina
interviews were collected; additionally, standard errors are clustered to account for mul-
tiple observations of tracts. Also, tracts exclusively representing housing projects are
excluded because these tracts are subject to government/administrative decisions, rather
than social or market forces, as are tracts without data on all covariates (6.5% or 13 tracts
in total are excluded). Our sample consists of 3162 observations of 186 tracts in New
Orleans and Saint Bernard parish in the 17 waves after the disaster.

One potential limitation to our analytic approach is that both our survey data and the
2005-2009 ACS data were collected almost contemporaneously with the USPS repopu-
lation data. The intra-decennial ACS requires 5 years to build up sample for New Orleans
census tracts, but must be treated as a cross section. Likewise, because we had to build up
our survey sample neighborhood by neighborhood, we must also treat it as a cross section
rather than a time series. Yet it could be that if people’s collective resources changed over
time, or people with higher individual or collective resources returned earlier, this could
affect our results. In our analyses below, we perform several tests of endogeneity to assess
these and other questions of causality in our models.

7 Results

Table 1 shows descriptive statistics for all tracts, for those that had the lowest repopulation
(the 25th percentile or lower or 67% or less of their pre-Katrina population) by March 2012
(the last observation), and those that had the highest repopulation (the 75th percentile or
higher or 90% or more of their pre-Katrina population); we show significant differences
between tracts with the highest and lowest repopulation. In this bivariate analysis, we find
that collective resources, individual resources, and damage mostly have the expected effect
on repopulation. However, only one measure of collective resources, civic engagement, is
significantly related to tract-level repopulation: tracts with greater civic engagement had
higher levels of repopulation than tracts with less civic engagement. Bonding and bridging
social networks were not significantly related to tract-level repopulation. Unsurprisingly,
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Table 1 Descriptive statistics

All Lowest repopulation®  Highest repopulation®  Sig. diff.c
Mean SD Mean SD Mean SD
Collective resources
Bonding networks —0.05 (0.38) — 0.05 (0.35) — 0.04 (0.43)
Bridging networks —0.02 (041) —0.05 (0.37) 0.03 0.47)
Civic engagement 0.02 (045) -—0.15 (0.33) 0.20 (0.52) ok

Individual resources
Median income (1000 s)  40.07 (24.07)  31.97 (13.41) 53.16 (30.92) Aok

% Black 5572 (36.20) 57.84 (41.96) 43.22 (30.23) +

% Female-headed 13.43  (10.47) 15.29 (12.41) 10.82 (8.73) *

%Young (15-34) 30.16 (8.06)  27.81 (7.29) 32.26 (8.83) wE
Damage

Damage 0.01  (0.73) 0.63 (0.61) - 0.59 (0.54) oAk

N 186 46 47

Less than or equal to the 25th percentile in repopulation by the final observation (March 2012)
"Greater than or equal to the 75th percentile by the final observation (March 2012)

“Significant difference between the lowest repopulation and highest repopulation

Tp <.10; *p < .05; *¥p < .01; #*¥p < .001

Standard errors in parentheses

tracts with most damage had the lowest levels of repopulation. And tracts that had the
highest repopulation were more advantaged than tracts with the lowest repopulation; the
tracts with the highest repopulation had higher incomes, marginally fewer Blacks, fewer
female-headed households, and more young adults.

We next turn to our regression analysis to see how these factors are associated with
repopulation after controlling on other factors.

Our first hypotheses examine the impact of collective resources on repopulation. Model
1 in Table 2 shows that results for civic engagement were consistent with hypothesis 1a—
tracts with higher levels of civic engagement repopulate more rapidly, while areas with
lower civic engagement recover more slowly. However, contrary to expectations presented
in hypothesis 1b neither bonding nor bridging ties had a statistically significant impact on
repopulation in either bivariate or regression analysis.

Model 2 adds interaction effects between collective resources and time. Consistent with
hypothesis 1c, the impact of civic engagement is largest early in disaster recovery, but
declines over time. This interaction is statistically significant in Model 2 in the early years,
but becomes insignificant as time goes on, as predicted. Adding the time interaction also
reveals significant interactions of social networks. Yet, while bridging networks act as
predicted in hypothesis 1c, bonding social networks operate in the opposite direction. Thus,
in earlier time periods, stronger bridging networks were associated with significantly
greater repopulation, while stronger bonding networks were associated with significantly
lower repopulation. Nevertheless, in both cases, these effects diminished to nonsignifi-
cance over time. Figure la, c, e shows these interactions graphically.
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Table 2 Predicting percent repopulated by individual resources, damage, and collective resources

Model 1 Model 2 Model 3 Model 4
Collective Add time Add damage Add individual
resources interactions resources
Civic engagement 12.327%#%%* 12.643%%* 7.822%% 5.101%
(2.844) (3.835) (2.672) (2.835)
Bonding networks — 6.386 — 14.353* — 2.842 — 3423
(5.441) (7.009) (5.260) (5419
Bridging networks 4.273 12.255% 5.041 5.885
(5.259) (6.854) (5.338) (5.431)
Time since Katrina (ref. Mar08)
June08 —0.073 — 0.022 0.017 0.017
(0.234) (0.233) (0.231) (0.231)
Sep08 0.396 0.486 0.562 0.562
(0.377) (0.362) (0.352) (0.352)
Dec08 0.923* 1.102* 1.240%* 1.240%*
(0.451) (0.428) (0.392) (0.392)
Mar(09 1.833%k% 2.053 %% 2.2207%#% 2.2207%#%
(0.494) (0.470) (0.420) (0.420)
June09 3.307%%* 3.558 3,773k 3.773%%%
(0.556) (0.539) (0.460) (0.460)
Sep09 4.295%** 4.567%** 4.801%** 4.801%**
(0.633) (0.608) (0.530) (0.530)
Decl0 5.258 sk 5.565% % 5.823%s#k 5.823%sk*
(0.689) (0.671) (0.583) (0.583)
Marl0 6.435%#% 6.761%** 7.041%%* 7.041%%*
(0.797) (0.775) (0.691) (0.692)
JunelO 6.499%#* 6.828%##* 7.137%%* 7.137%%*
(0.926) (0.896) (0.812) (0.812)
Sepl0 6.982%#* 7.287#%* 7.609%** 7.609%**
(0.986) (0.956) (0.871) (0.872)
Decl0 8.961*** 9.279%#* 9.606%** 9.606%**
(1.081) (1.047) (0.976) (0.976)
Marll 9.636%#* 9.97 %% 10.323%#* 10.323%#%*
(1.105) (1.073) (0.989) (0.990)
Junell 9.873%** 10.236%** 10.604%** 10.604%**
(1.133) (1.099) (1.008) (1.008)
Sepl1 10.416%** 10.790%%** 11.165%** 11.165%%**
(1.144) (1.110) (1.014) (1.015)
Decl1 10.824 %+ 11.208%*#* 11.594#%%* 11.594%%%*
(1.169) (1.139) (1.038) (1.039)
Marl2 11.262%%** 11.657%%* 12.053%%* 12.053***
(1.180) (1.150) (1.045) (1.045)
Civ. engage x Time
Civ. engage x JuneO8 0.902" 1.103* 1.103*
(0.493) (0.461) (0.461)
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Table 2 continued

Model 1 Model 2 Model 3 Model 4
Collective Add time Add damage Add individual
resources interactions resources
Civ. engage x Sep08 1.242% 1.632% 1.632%*
(0.740) (0.694) (0.695)
Civ. engage x Dec08 1.850% 2.565%* 2.565%*
(0.937) (0.802) (0.803)
Civ. engage x Mar09 1.721 2.584%* 2.584%**
(1.063) (0.875) (0.876)
Civ. engage x June09 1.287 2.399% 2.399%*
(1.354) (1.051) (1.051)
Civ. engage x Sep09 1.119 2.333% 2.333%
(1.401) (1.077) (1.077)
Civ. engage x Decl0 0.499 1.835 1.835
(1.519) (1.193) (1.194)
Civ. engage x Marl0 0.273 1.724 1.724
(1.800) (1.443) (1.443)
Civ. engage x JunelO 0.069 1.669 1.669
(1.958) (1.564) (1.565)
Civ. engage x Sepl0 — 0.736 0.932 0.932
(2.220) (1.882) (1.884)
Civ. engage x Decl0 — 1.691 0.007 0.007
(2.524) (2.271) (2.273)
Civ. engage x Marll — 1971 — 0.150 — 0.150
(2.573) (2.297) (2.298)
Civ. engage x Junell —2.228 —0.325 —0.325
(2.661) (2.368) (2.369)
Civ. engage x Sepll — 2.355 — 0410 — 0410
(2.682) (2.385) (2.387)
Civ. engage x Decll —2.529 — 0.528 — 0.528
(2.772) (2.470) (2.472)
Civ. engage x Marl2 —2.822 - 0.775 - 0.775
(2.771) (2.464) (2.466)
Bonding ties x Time
Bonding ties x June08 1.873% 1.448 1.448
(0.986) (1.010) (1.010)
Bonding ties x Sep08 3.281%* 2.456 2.456
(1.533) (1.511) (1.512)
Bonding ties x Dec08 6.287%*%* 4.776%* 4.776%*
(1.814) (1.660) (1.661)
Bonding ties x Mar09 7.412%%% 5.587%%* 5.587**
(1.993) (1.779) (1.780)
Bonding ties x June09 7.992%%* 5.640%* 5.640%*
(2.329) (1.919) (1.920)
Bonding ties x Sep09 8.751%** 6.186%* 6.186%*
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Table 2 continued

Model 1 Model 2 Model 3 Model 4
Collective Add time Add damage Add individual
resources interactions resources
(2.413) (1.998) (1.999)
Bonding ties x Decl0 9.415%#* 6.589%* 6.589%*
(2.641) (2.147) (2.148)
Bonding ties x Marl0 9.792%* 6.722%* 6.722%*
(3.014) (2.494) (2.496)
Bonding ties x JunelO 9.982%* 6.598%* 6.598%*
(3.334) (2.764) (2.766)
Bonding ties x Sepl0 9.192% 5.665% 5.665"
(3.640) (3.108) (3.110)
Bonding ties x Decl0 9.507* 5.919" 5.919"
(3.869) (3.332) (3.334)
Bonding ties x Marl1 9.725% 5.873% 5.873%
(3.958) (3.367) (3.369)
Bonding ties x Junell 10.234% 6.210% 6.210%
(4.108) (3.473) (3.476)
Bonding ties x Sepll 10.409* 6.297" 6.297"
(4.167) (3.511) (3.513)
Bonding ties x Decll 10.713* 6.484" 6.484"
(4.311) (3.613) (3.616)
Bonding ties x Marl2 10.860* 6.532% 6.532"
(4.386) (3.636) (3.639)
Bridging ties x Time
Bridging ties x June08 — 1.513 —1.232 —1.232
(0.954) (0.974) (0.975)
Bridging ties x Sep08 —3.051*% —2.506" —2.506"
(1.494) (1.494) (1.495)
Bridging ties x Dec08 — 5.947%* — 4.949%* — 4.949%%*
(1.791) (1.615) (1.616)
Bridging ties x Mar(09 — 6.938%** — 5.733%* — 5.733%%*
(1.960) (1.740) (1.741)
Bridging ties x June09 — 7.233%* — 5.680%** — 5.680%*
(2.263) (1.838) (1.839)
Bridging ties x Sep09 — 8.415%** — 6.721%#%  — 6.72]%**
(2.322) (1.892) (1.893)
Bridging ties x Dec10 — 8.889%** — 7.023%%%  — 7,023%**
(2.545) (2.064) (2.065)
Bridging ties x Marl0 — 9.131%* — 7.104%%* — 7.104%%*
(2.940) (2.423) (2.424)
Bridging ties x JunelO — 9.683** — 7.449%* — 7.449%*
(3.294) (2.717) (2.719)
Bridging ties x Sepl0 — 9.630%* — 7.301* — 7.301*
(3.659) (3.177) (3.179)
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Table 2 continued

Model 1 Model 2 Model 3 Model 4
Collective Add time Add damage Add individual
resources interactions resources
Bridging ties x Dec10 — 10.788%** — 8.418* — 8.418*
(3.943) (3.526) (3.528)
Bridging ties x Marll — 10.624%** — 8.080%* — 8.080%*
(4.049) (3.585) (3.588)
Bridging ties x Junell — 10.735% — 8.077* — 8.077*
(4.220) (3.730) (3.732)
Bridging ties x Sepll — 10.701* — 7.985% — 7.985%
(4.287) (3.772) (3.774)
Bridging ties x Decl1 — 11.194* — 8.401* — 8.401*
(4.459) (3.925) (3.928)
Bridging ties x Marl2 — 11.229%* — 8.371* — 8.371%*
(4.557) (3.981) (3.983)
Damage — 24.549%%%  — 23.24]%**
(1.541) (1.616)
Damage x Time
Damage x June0O8 0.984#%*%* 0.984#*%*
(0.262) (0.262)
Damage x Sep08 1.912%** 1.912%*%*
(0.396) (0.396)
Damage x Dec08 3.5071%#** 3.5071*%**
(0.459) (0.459)
Damage x Mar09 4.220%%% 4.220%%%
(0.489) (0.489)
Damage x June09 5.450%** 5.450%**
(0.550) (0.550)
Damage x Sep09 5.943%%% 5.943%%%
(0.618) (0.619)
Damage x Decl0 6.547 %% 6.547 %%
(0.680) (0.680)
Damage x Marl0 T A11%%* T 111%%*
(0.857) (0.857)
Damage x JunelO 7.839% %% 7.839%**
(0.943) (0.943)
Damage x Sepl0 8.171%** 8.171%**
0.977) (0.978)
Damage x Decl0 8.314%** 8.314%**
(1.061) (1.062)
Damage x Marll 8.924 %% 8.924#*
(1.089) (1.090)
Damage x Junell 9.324 %% 9.324 %%
(1.101) (1.102)
Damage x Sepll 9.527%*%* 9.527#%%*
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Table 2 continued

Model 1 Model 2 Model 3 Model 4
Collective Add time Add damage Add individual
resources interactions resources
(1.108) (1.109)
Damage x Decl1 9.799%*%* 9.799%#*
(1.144) (1.145)
Damage x Marl2 10.028%*%*%* 10.028%*%*%*
(1.144) (1.145)
% Black 0.016
(0.047)
% Female-headed HH 0.112
(0.163)
Median income (1000 s) 0.178%*
(0.058)
%Young (15-34) 0.395%*
(0.198)
Time of interview since 0.012* 0.012* 0.019%* 0.018%#
Katrina
(0.007) (0.007) (0.006) (0.005)
Constant 48.783%%* 48.518%** 39.936%** 19.158*
(9.666) (9.733) (7.306) (11.030)
N 3162 3162 3162 3162

p < .10; *p < .05; #¥p < .01; #*¥p < 001

Standard errors in parentheses

In Model 3 we add damage, and because more damaged tracts may have caught up with
less damaged tracts over time, we included an interaction between damage and time. First,
we note that controlling for damage reduces the strength of the collective resource effects.
The base effect for civic engagement remains significant, but the base effects of bridging
and bonding social networks become insignificant. The time interactions of all three col-
lective resource variables remain significant, but are weakened. Figure 1b, d, f shows these
interactions graphically. As these graphs and Table 2 suggest, once we take damage into
account, the impact of social networks changes directions compared to the earliest time
period (as shown by the significant interactions), but neither bonding nor bridging social
networks predict repopulation in any given time period. For instance, after damage is taken
into account, in March 2008 (the first time period), bonding ties had a small and non-
significant negative effect on predicted repopulation, but by the end of 2008 until the end
of our study period bonding ties had a small nonsignificant positive effect on predicted
repopulation. As expected in hypothesis 3, damage is quite important for repopulation.
Figure 2, generated from the final model (results for damage were the same in Models 3
and 4), shows that in the first observation after Katrina (i.e., March 2008) there are vast
differences between highly damaged and less damaged tracts. This gap is reduced over
time, but remains large and significant.

Model 4 in Table 2 adds individual resources. First, after controlling for individual
resources, the base effect of civic engagement weakens further, but remains significant.
And consistent with hypotheses 2a and 2d, we find that tracts with higher average income
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Fig. 1 a-f Predicted percent returned by civic engagement, bonding social networks, and bridging social
networks over time, from Table 2, models 2 and 3
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by damage over time, from
Table 2, model 3
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and more young adults have higher levels of repopulation. Yet contrary to expectations, the
percent of Blacks and female-headed household in census tracts did not significantly
influence repopulation over time after controlling on income, young adults, damage, and
collective resources in each tract. Further analysis (available upon request) showed that the
percentage of Blacks and female-headed households was related to repopulation, but was
explained by including income.

7.1 Tests of endogeneity

Since our survey data were collected at roughly the same time frame as our dependent
variable, repopulation, the possibility of endogeneity exists. That is, since our measures of
collective resources were not measured prior to repopulation, there is a chance that, (a) the
causation could be the reverse of what we posit, and/or (b) that respondents could be
selected due to repopulation. For instance, if people with high collective resources came
back earlier, then respondents we interviewed earlier might have higher collective
resources. Or, people might have been more attracted to move back to tracts with higher
collective resources, and those tracts might have repopulated faster as a result. We cannot
exclude such possibilities entirely, but we can test their plausibility to some extent.

First, we tested whether the levels of collective resources changed over time during our
data collection. To do this, we regressed the collective resources variables by the number
of years (days divided by 365) since the storm. At the tract level, civic engagement,
bonding networks, and bridging networks declined by — .05, — .14, and — .13 standard
deviations per year, respectively. The civic engagement trend was not significant, but the
social network trends were significant. These changes seem small or moderate. By contrast,
respondents who felt the city was recovering rose significantly by .35 standard deviations
per year during this period. As an external point of comparison, changes in levels of
collective resources were similarly moderate in annual surveys we conducted in Baton
Rouge from 2001 to 2016. Half the items there showed no statistically significant linear
trend, and the remaining significant trends went in both directions. Thus, there is some
reason to believe that collective resource levels may be fairly stable. Still, to account for
potential changes during our data collection, we controlled for the mean date of the survey
interviews per tract, but models were substantially the same with or without these controls.
Also, our models indicate that civic engagement (which did not change significantly over
our sampling period) had a significant effect on tract repopulation, but social networks
(which declined over our sampling period) had weaker effects on tract repopulation. Thus,
we do not find evidence of endogeneity in this test for civic engagement, but we cannot
rule it out for social networks.

Second, we leveraged the fact that we asked respondents where they lived before the
storm and at the time of the interview. We then aggregated our collective resource vari-
ables by respondents’ pre-storm locations, as well as their current locations. The pre-storm
aggregations might provide some evidence of the tract’s aggregate collective resources
from before the storm. We then computed models using either the pre-storm or current
aggregate collective resource variables. However, there were no substantial differences
between the models (not shown, but available on request). This result reinforces our
impression (and one we test explicitly in the next paragraph) that most people who moved
to a different neighborhood, moved to one that was socially similar. That is, our finding
suggests that the rank order of tracts by collective resources remained fairly stable from
before to after the storm. In fact, the pre-storm and post-storm aggregations of the
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collective resource variables correlate at a mean of .78, all statistically significant. Our
finding seems consistent with the hypothesis that New Orleans neighborhoods were quite
stable in their ranking on collective resources and that those neighborhoods that had
stronger collective resources repopulated at higher rates. Thus, we do not find evidence of
endogeneity on this count.

Third, if respondents were attracted to move back to tracts with higher collective
resources, that might mean that causation was the reverse of what we posited. To test this
possibility, we again took advantage of our data on pre-storm and current respondent
residence. Seventeen percent of our sample moved back to a different tract within our
sampling frame. We then compared current aggregate levels of civic engagement and
social networks in respondents’ pre-storm and current tracts. This should indicate whether
respondents who moved, moved to tracts with greater collective resources. However, in
bivariate and multiple regressions we found that respondents who moved, moved to tracts
with significantly lower collective resources; this effect generally could not be explained
by controlling for respondents’ individual levels of damage, their income, race, age, or
gender, or even their own individual level of collective resources (models not shown, but
available on request). Moreover, the fact that 83 percent of our sample remained in the
same tract after the storm, reinforces our impression that people with greater collective
resources were not simply moving back to growing neighborhoods. Thus, we again do not
find evidence of endogeneity on this count.

Finally, if people moved back to a more cohesive tract, their new neighborhood envi-
ronment might have increased their own level of collective resources.' In neighborhood
research, this is sometimes called a contextual effect, in distinction to a compositional
effect, where the characteristics of the residents determine the neighborhood’s character-
istics (Mayer and Jencks 1989). In this respect, our central hypothesis is a compositional
effect, namely that residents’ civic engagement and networks helped their neighborhood
repopulate. We cannot test the contextual model directly, because it would require panel
data and possibly an experimental study design to measure individual change; our data are
not structured this way. However, even in principle, the contextual model might be circular
in the present case, because it states that people moved into tracts that were already
cohesive, and thus, the correlation between collective resources and repopulation was
already present. Also, empirically under such a contextual model, we might expect the
repopulation gap between cohesive and non-cohesive neighborhoods to widen, but our
results show that it narrowed. Second, as we saw in the last paragraph, the seventeen
percent of our sample who did move to a different tract, moved to one that had lower
collective resources. This means that any explanation based on the contextual model would
have to be quite complex. Third, the contextual model in this case must posit that movers
would be influenced fairly quickly by the characteristics of their new tract. However, much
research in political sociology suggests that context influences collective resources rather
slowly, say, through socialization (Verba et al. 1995). For these reasons, we would argue
that our compositional hypothesis—that residents with stronger collective resources helped
spur repopulation—is more parsimonious and plausible in the present case. As before,
while we cannot entirely rule out endogeneity, we argue that it seems unlikely on this count
as well.

' We are grateful to an anonymous reviewer for raising this possibility.
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7.2 Summary

In sum, collective resources played an important role in repopulation in New Orleans after
Hurricane Katrina. Civic engagement had a significant effect: tracts with higher levels of
civic engagement had higher levels of repopulation. Yet, while civic engagement promoted
repopulation early in the recovery process, its effect faded as recovery proceeded, as our
hypothesis 1c predicted. The effects of bridging and bonding social networks are more
complex. Bridging social networks promoted repopulation, while bonding social networks
reduced repopulation. Both these effects were weaker than the effects of civic engagement,
and the effects faded over time, and once damage was taken into account they had no
substantive effect. Secondly, damage had large effects across the study period, but its
impact declined as the more damaged tracts slowly reduced the gap with the less damaged
tracts as recovery proceeded after the disaster. Third, as hypothesized, individual resources
were important for recovery, but their effects were not uniformly strong. Income and
percent young adults both significantly affected repopulation, but the inclusion of income
reduced the impact of percent black and percent female-headed households to nonsignif-
icance. Finally, we found no evidence of endogeneity in most of our tests, although our
tests cannot entirely exclude this possibility. Thus, our findings augment the theoretical and
empirical literature on disaster recovery by finding new evidence for the impact of col-
lective resources, reconfirming the overwhelming negative impact of damage, and
demonstrating the mixed effects of vulnerability.

8 Discussion and conclusion

In this article, we focus on the impact of collective resources on repopulation in New
Orleans after Hurricane Katrina. Most theories of disaster recovery stress the importance of
three factors—greater collective resources, greater individual resources, and lower levels
of damage—but disagree in their emphasis on the relative importance of collective and
individual resources (McLeman 2014; Tierney 2007). Some theories stress the importance
of collective resources, and sometimes posit that they emerge after a disaster and then fade
as recovery proceeds (Nakagawa and Shaw 2004; Aldrich 2012; Solnit 2009). However,
not much quantitative data are available to test those theories. These theories sometimes
also distinguish among different types of collective resources. Most disaster research
focuses on social networks, but accounts from post-disaster New Orleans suggest that civic
engagement was also likely to be important for recovery (Chamlee-Wright and Storr 2009;
Weil 2011; Wooten 2012; Seidman 2013). Other theories stress the importance of
inequality and vulnerability of disadvantaged groups (Bolin and Kurtz 2018; Elliott and
Pais 2010; Schultz and Elliott 2013), yet empirical research has given uneven support to
these propositions, and the evidence in New Orleans is also mixed.

We conducted a large survey in Greater New Orleans, shortly after Hurricane Katrina,
that included measures of collective resources, damage, and other factors. The survey was
large enough that we could aggregate the data to the census tract level for Orleans and St.
Bernard Parishes and merge the results with government data on individual resources and
repopulation. The new survey provides a valuable data resource for testing central theories
about disaster recovery, and the merged dataset allowed us to test the importance of the
three components of disaster recovery—collective and individual resources and damage—
in ways that have seldom been possible.
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The results of our analysis reaffirm the primary importance of damage in reducing
disaster recovery, show new evidence for the importance of collective resources, and
reflect the mixed importance of individual resources after other factors are taken into
account. We found that civic engagement encouraged repopulation, though as predicted, its
effects faded as recovery proceeded. Social networks also had an impact, but not entirely as
expected. Bridging social networks encouraged repopulation, while bonding networks
discouraged repopulation, and both factors faded over time. But the impacts of social
networks became unimportant for repopulation once damage was taken into account. We
also found that income, race, female-headed households, and youth (age 15-34) all had the
expected zero-order impacts. Yet when collective resources and damage were taken into
account, their impacts were much reduced, and only income and youth remained statis-
tically significant. Indeed, controlling for income alone reduced the effects of race and
female-headed households to insignificance. We argue that disadvantage and vulnerability
had less impact in New Orleans than otherwise might be expected, in part, because his-
torical settlement patterns put both advantaged and disadvantaged people in hazardous
areas. While damage generally mediates the effects of individual disadvantage on repop-
ulation, income already accounts for the effect of race and female-headed households.

Qualitative research on collective resources, including our own, parallel and help
explain our quantitative findings. Qualitative researchers have shown the importance of
civic engagement and, importantly, have suggested causal mechanisms by which it oper-
ates (Solnit 2009; Olshansky and Johnson 2010; Weil 2011; Seidman 2013; Wooten 2012;
Chamlee-Wright and Storr 2009, 2011; Storr and Haeffele-Balch 2012). These researchers
documented numerous pathways by which civic engagement aided repopulation: com-
munity leaders persuaded both local retailers and local residents to return in an effort to
create a positive critical mass and a tipping effect. Neighborhood and faith leaders helped
mobilize and direct the national outpouring of volunteer efforts at rebuilding. Citizens took
part in marathon neighborhood planning efforts. Neighborhood and faith leaders organized
their own case management programs to help residents access recovery assistance.
Neighborhood leaders and residents located neighbors who had not returned, to offer
assistance in rebuilding, and if that failed, to pressure them to repair or sell their houses.
Residents in some neighborhoods mutually helped each other to make house repairs.
Neighborhood associations, rather than competing with each other for scarce resources,
pooled their efforts and created umbrella organizations to learn from each other and work
together in recovery. Thus, qualitative research comes to much the same conclusion about
the importance of civic engagement and helps fill out causal mechanisms more fully than
our quantitative approach can do.

The effects of social networks, while not entirely as predicted, and weaker than the
effects of civic engagement, also have precedent in the literature. As Aldrich (2012) and
Cope and colleagues (Cope et al. 2018) argue, bridging or linking ties to actors outside an
affected community can provide access to resources and promote disaster recovery better
than simply ties to others in the affected community (cf. Weil 2011 on “Outside-Inside”
effects). However, the effects of social networks in our analysis are not as strong to begin
with as those of civic engagement, and they become statistically insignificant when
damage is taken into account. Thus, one should not overestimate their effect.

A few methodological observations are in order. The optimal data for investigating the
contributions of damage, collective and individual resources to disaster recovery would be
a large, representative tracking survey of the pre-disaster population, surveying residents
whether they returned or wherever they may have resettled. To our knowledge, such data
do not exist for post-Katrina New Orleans. Researchers have assembled several impressive
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tracking datasets, as we have seen, but these surveys did not ask about collective resources.
A second choice would be a general-population survey that measures collective resources
and is large enough to aggregate to neighborhood or tract levels. It is important to keep in
mind that such data are not common even in ordinary times (Prewitt et al. 2014), and it is
hard to imagine successfully planning such a survey prior to a disaster, which is notori-
ously hard to predict. Going forward, we probably cannot assume that such data will be
available on a regular basis; in fact, we are not aware of any such dataset at present
(Servick 2018). This is likely to remain a challenge for disaster research. In the absence of
such pre-existing data, our approach—a sample of the post-disaster population large
enough to aggregate to small geographical units—may be the most viable compromise.2

A second potential limitation to our analysis is that our survey data and the 2005-2009
ACS were collected almost contemporaneously with the USPS repopulation data. If people
with higher collective resources returned earlier, tracts sampled earlier could include
higher percentages of them. Nevertheless, in all models we controlled on how long after
Katrina data were collected in each tract and the results were nearly the same with or
without this control. Second, when we regressed collective resources by the passage of
time since the storm, there was no significant trend over time for civic engagement at the
tract level, but significant trends for social networks. Third, we leveraged a question on our
survey which asked respondents where they lived before the storm and about their col-
lective resources at their pre-storm residence. We aggregated the data into respondents’
pre-Katrina tracts and re-ran our models. Yet models tested with pre-Katrina aggregations
of tract data were virtually the same as the models we present here, with responses
aggregated by present address. Fourth, it might be that returnees were simply attracted to
high solidarity neighborhoods, and this accounts for their growth. We tested this possibility
at the individual level on respondents who moved to different neighborhoods and found no
support for it. Finally, it could be that people who moved back to growing neighborhoods
acquired stronger collective resources in their new neighborhoods. We presented several
arguments why we believe this is not the most likely account. Of course, a full solution to
this limitation would require prior data, and perhaps panel data, but to our knowledge, such
data do not exist. Thus, when we could test our data, the tests show few indications of
endogeneity in our modeling design.

A final potential limitation in our analysis concerns the nature of collective resources.
We have seen that we can usefully distinguish among, at least, civic engagement and social
networks. We did not try to analyze the impact of several other types of collective
resources that may have had an impact, including social support or embeddedness, sense of
community or attachment to place, collective efficacy, collective action or social move-
ments. Perhaps more importantly, considering the importance of civic engagement, we did
not attempt to investigate the impact of social organizations like neighborhood associa-
tions, churches or faith-based organizations, nonprofit or non-governmental organizations,
or social movement organizations. These organizations are sometimes considered to be a
form of collective resources, the organizational part, and they have the virtue of offering
citizens an accessible way to influence outcomes. Weil (2012) showed that both neigh-
borhood associations and civic engagement in the population contributed to the reduction
of blight in New Orleans neighborhoods after Hurricane Katrina. Such an analysis, which
examines both individual and organizational forms of collective resources, when applied to

2 It is not yet known whether private “big data” (online social networks, consumer data, cellphone records)
will provide an alternative at some point. See Aldrich and Metaxa (2018) for an early effort.
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the question of repopulation, might deepen our understanding of the role of collective
resources in disaster recovery.

In this paper, we sought to contribute to the scarce quantitative research that shows how
collective resources can help stricken areas repopulate after a major disaster. We outlined
the challenges of previous research, given existing data, and described how our approach
addressed these difficulties, as well as its limitations. We also made a suggestion for
improving on our method of data collection. Our funder required that we employ our
university’s undergraduate students, whom we used as interviewers. While well inten-
tioned, we think this requirement greatly lengthened the time needed for data collection,
especially since our university is a 4-h round-trip drive from the disaster site. We suggest
that funders relax this requirement in future cases and allow investigators more flexibility
in which interviewers to hire.

More substantively, our results show that civic engagement helped repopulation, net of
other factors. Our findings suggest that disaster survivors, at all levels of social status, can
improve their recovery chances by working together. In this respect, collective resources
are not an alternative to individual or material resources, but rather, can augment them.
Cooperative activity is accessible to both advantaged and disadvantaged survivors in a way
that material resources may not be. On the policy level, our findings support a bottom-up,
rather than a top-down, approach (Patterson et al. 2010; Aldrich 2012). This is not an
argument against material assistance. Rather, it suggests that decision-makers and
administrators should partner with community groups and support cooperative community
initiatives, rather than trying to direct recovery efforts mainly from a centralized level.

Funding Funding was provided by National Science Foundation (Grant Nos. SES-0554572, SES-0753742),
College of Humanities and Social Sciences, Louisiana State University (Faculty Research Grant), Jewish
Federation of Greater New Orleans, Jewish Federation of Greater Baton Rouge.
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