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ABSTRACT

Residents fucing environmental hazards can take
steps to reduce their exposure risks, and these actions
may be considered adaptations that can enhance the
overall resilience of communities. Applying concepts
from social-ecological resilience theory, the authors
examine emergency planning and exposure-reducing
behaviors among residents of the upper Industrial
Corridor of Louisiana and explore the extent to which
the behaviors are associated with key theoretical influ-
ences on community resilience: exposure, vulnerability,
and the “adaptive capacity” of residents. The behaviors
of interest are adoption of a household emergency plan
in the ecase of acute exposure events (like chemical
spills), and limiting outdoor activities in response to
Air Quality Index reports, thus potentially reducing
chronic exposure risks. Statistical analyses indicate
that adaptive behaviors are associated both with
greater exposure to hazards and confidence in one’s
knowledge and ability to reduce exposure risks. Thus,
the study yields evidence that “adaptive capacity” is
particularly relevant to understanding and encourag-
ing household emergency planning. Residents who
believe that they are well-informed about risk-reduc-
ing strategies, regardless of education or income, were
found to be more likely to have adopted these meas-
ures. Evidence that knowledge and confidence levels
are linked to adaptive behaviors is good news for those
working in public education and outreach programs,
as these are attitudes and skills that can be nurtured.
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While factors associated with exposure and vulnera-
bility to hazards are difficult to change, knowledge of
risk-reducing strategies and confidence in one’s abili-
ties to reduce exposure risks can be improved through
well-designed public education efforts.
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INTRODUCTION

The social-ecological resilience literature provides
insight into sources of community resilience in the
face of various environmental hazards and offers a
useful framework for the examination of adaptive
behaviors among residents. Researchers have identi-
fied as attributes of more resilient communities
higher levels of scientific understanding of hazards,
more opportunities for stakeholders to “self-organize”
and share information, and an ability to learn from
past events and to take adaptive measures to reduce
risks in the future.'® Adaptations may be made both
collectively and individually by members of the com-
munity in order to limit or mitigate the impacts likely
to result from future disturbances to the system.
These disturbances may be either abrupt, suddenly
occurring events like an industrial plant explosion or
a hazardous materials spill, resulting in acute expo-
sure risks, or more slow-moving disruptions like
diminished air quality, leading to potentially chronic
exposure risks.
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Limiting environmental exposure risks is a
relevant topic to residents and policy makers of
Louisiana’s upper Industrial Corridor, where the post-
WWII years brought rapid growth in oil and gas
extracting, refining, and transporting, and in chemical
manufacturing activities. Located along the Mississippi
River, the Baton Rouge area is home to numerous petro-
chemical manufacturing plants, two Superfund sites
and multiple hazardous waste treatment, storage, and
disposal facilities,* resulting in the potential for cumu-
lative environmental exposure risks to residents.
Encouraging behaviors to limit exposure to environ-
mental hazards is an important public outreach goal
since risks can be reduced through effective mitigation
practices or they can be amplified by poor or nonexist-
ent efforts and practices.’?

The objectives of this study are to examine patterns
of adoption of exposure-reducing strategies and behav-
iors among Baton Rouge residents. The behaviors of
interest are adoption of a household emergency plan in
the case of acute exposure events (like chemical spills)
and limiting outdoor activities in response to Air
Quality Index (AQI) reports, thus potentially reducing
chronic exposure risks. We apply concepts from the
social-ecological resilience literature to identify and
examine the potential influences of key contextual fac-
tors: indicators of exposure, vulnerability, and the abil-
ity of residents to adapt to hazardous conditions.

Thus, the theoretical framework to be applied
considers resilience to be a function of these three

influences:

Resilience = flexposure, vulnerability, adaptive
capacity)

Exposure refers to the types and intensities of
hazards; vulnerability or sensitivity relates to aspects
of the people, property, and other assets in harms’
way; and adaptive capacity is the ability of the com-
munity to adjust to changing threat levels of future
disturbances or to cope with the consequences of such
events.58

Information related to the nature of local environ-
mental hazards is available to the public from a vari-
ety of sources including local news, state and federal

government agencies, and nongovernmental organi-
zations, These include local air quality forecasts con-
cerning ozone and particulate matter and public serv-
ice announcements encouraging residents to be
prepared during and after environmentally haz-
ardous events to reduce exposure risks.*' However, it
is unclear the extent to which residents in industrial-
ized areas such as Baton Rouge access this informa-
tion and then adopt strategies or change behaviors to
reduce their exposure risks. A framework to better
understand the conditions under which residents
may be more likely to limit exposure risks would aid
in the design of more effective emergency planning
and environmental health outreach programs.

RELATED RESEARCH

An examination of recent related research from
the community resilience literature and other studies
concerning potential influences on individual or
household-level adaptations to environmental expo-
sure risks is informative.

Environmental conditions within communities pro-
vide an important context to residents’ actions to
reduce their exposure risks. Nelson et al.!! propose that
exposure to prior environmental emergencies and dis-
asters may encourage adaptations among residents fae-
ing risks of similar events in the future. After experi-
encing such occurrences, residents may be more likely
to remember the past emergencies and consequences
and, therefore, tend to perceive possible future events in
less abstract terms, Other researchers point to a simi-
lar adaptive capacity among residents facing more
chronic exposure risks, such as those associated with
poor air quality. For example, Wakefield and her associ-
ates determined that residents of communities with
lower air quality will tend to modify their behavior in
numerous ways including avoiding outdoor activities to
reduce chronic exposure risks linked to air pollution.!?

Socioeconomic attributes of residents and com-
munities also are relevant considerations. Several
studies have yielded evidence of an inverse relation-
ship between the socioeconomic vulnerability of resi-
dents and their ability to adapt to better withstand
environmental threats. Socioeconomic vulnerability
may be thought to include two elements: the degree to
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which a population is sensitive to damages associated
with hazards and the ability of the community to
respond to and bounce back or recover from the
effects of the disturbance.® Social vulnerability may
result from many conditions, including lack of eco-
nomic resources, limited access to political power and
representation, the absence of social networks and
connections, and the presence of frail and physically
limited individuals.?1315

Overall community resilience is thought to be
enhanced through stronger social networks, greater
economic resources, and the capacity to identify and
adopt effective strategies to mitigate risks.1620 Access
to technical information concerning exposure risks and
steps that can be taken to reduce those risks may be
particularly useful for lower socioeconomic residents.
These residents may be at greater exposure risks from
a variety of Ssources of hazardous wastes and other tox-
ins within their neighbourhoods.?! Additional research
suggests that socioeconomic conditions may affect the
confidence with which lower income individuals judge
the likely effectiveness of risk-reducing strategies in
the work place.?? Further, researchers examining resi-
dents of the Mississippi Delta region found that less-
educated individuals were less likely to be familiar
with the government agencies and public policies
designed to protect human health and environmental
quality.?? As a result, they were less likely to be aware
of or know how to access the information disseminated
to the public by these state and federal government
agencies.

Several recent studies have found that access to
information concerning hazard levels and higher lev-
els of awareness of environmental risks tend to
encourage adoption of risk-reducing behaviors. 2426
For example, when attempting to encourage expo-
sure-reducing behaviors among farm workers who
use pesticides, Flocks et al.?” found that higher
knowledge levels and access to technical information
were important factors in effective risk-reduction
interventions. Similarly, researchers examining adap-
tive behavior to reduce risks associated with climate
change, including implementing a household emer-
gency plan and maintaining a first-aid kit, found
that residents who reported having the necessary

information concerning the risk and adaptive strate-
gies to deal with potential heat waves and severe
weather events were much more likely to have
adopted the measures.?® Also, researchers examining
public response to media alerts concerning air quality
across six US states found that more than 30 percent
of residents with asthma and 16 percent of those
without asthma reported having changed outdoor
behavior in response to increased information about
local air conditions.?? Other researchers have found
that when residents know more about the risks asso-
ciated with air pollution and hazardous waste and are
more active in their communities, they tend to be less
fatalistic about exposure risks.30

In addition to knowledge and awareness of envi-
ronmental hazards, perceived control over exposure
risks appears to influence adoption of risk-reducing
behaviors.®'# Individuals who perceive that they
have more control over exposure risks have been found
to worry less about the risk and express more confi-
dence about living with the hazard.?

Related research also includes several models or
explanations of individual behaviors intended to pro-
tect or conserve natural resources or otherwise
address specific environmental problems. Although
we consider household emergency planning and expo-
sure-reducing behaviors as somewhat distinct from
environmental behaviors whose primary objective is
environmental protection or natural resource conser-
vation, some relevant insights are applicable from
this research. Specifically, the extent to which indi-
viduals believe their actions can be effective in
improving an environmental problem has been shown
to be related to their actions®%7 and these attitudes
are relevant to the “adaptive capacity” of residents to
reduce environmental exposure risks. For example,
Ajzen’s theory of planned behavior considers individ-
ual actions to be influenced by the expected likely
consequences of the action, the social value placed on
these consequences, and the perceived ability to carry
out the behavior.??

Other theories of environmental behavior are sum-
marized by Patchen® and include the value-helief-norm
model, introduced by Stern.?® This model assumes that
individuals will implement proenvironmental practices
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if the action is consistent with his or her personal val-
ues, he or she believes inaction would lead to harm, and
the potential action would be helpful or effective in
avoiding that harm. Also, the “structural model” expla-
nation of environmental behavior proposes that per-
ceived control of the outcomes associated with the
potential action is one determinant of the behavior, in
addition to personal values, emotions, and level of
awareness of the issue or problem.

Additional insights concerning the adaptive capac-
ity of residents are drawn from Heifetz et al.?? research
into the nature of adaptive challenges facing organiza-
tions and communities. They distinguish “technical
challenges,” wherein solutions based on current knowl-
edge can be implemented by authorities, from “adap-
tive challenges,” which require new ways of looking at
problems, with the community residents in this case
being asked to take action to make themselves safer.
The exposure-reducing challenges facing residents in
Louisiana may be considered “adaptive” in nature
because the locus of the work to be done and the respon-
sibility to reduce exposure risks is at the stakeholder
level—with some leadership and information provided
by local government authorities. As Heifetz et al. point
out, adaptive challenges often prompt resistance
because the associated behavior changes require
reconsiderations of established habits, cultural norms,
and values and, also in this case, assumptions about
safety and environmental quality in one’s community.
Moreover, as residents consider assuming more
responsibility for reducing environmental exposure
risks, many may question whether they have the nec-
essary technical knowledge and skills required to
implement risk mitigation measures.

This brief review of selected related research sup-
ports the inclusion and examination in this study of
key contextual factors from the community resilience
and adaptation theoretical framework. Specifically,
exposure to environmental hazards, socioeconomic
vulnerability of residents, and factors related to the
“adaptive capacity” of residents—including access to
information and personal attitudes—are important
influences on the choices and behaviors of residents
as they face environmental exposure risks in their

communities.

EXAMINING HOUSEHOLD EXPOSURE-REDUCING BEHAVIORS
The exposure-reducing actions considered in this
analysis are use of and response to the daily AQI and
the adoption of a household emergency response plan.

Baton Rouge’s AQI

Of the six Environmental Protection Agency (EPA)
air quality standards—carbon monoxide, lead, nitrogen
dioxide, ozone, particle pollution, and sulfur dioxide—
the most persistent challenge in Baton Rouge has been
meeting federal ozone-attainment standards. Through
combined efforts of residents and businesses in Baton
Rouge, the city has been able to improve air quality over
time. For example, in 2011, the area met for the first
time the 1997 8-hour standard, as well as the 1-hour
standard for ozone. Elevated levels of ground-level
ozone present health hazards to residents; inhalation
can cause inflammation of airways, coughing, throat
irritation, shortness of breath, and decrease in lung
function.* These risks are more pronounced in individ-
uals with underlying respiratory problems.

The AQI is disseminated by the Louisiana
Department of Environmental Quality (LDEQ) and
informs the public about the various health risks asso-
ciated with prolonged exposure to air contaminants at
various threat levels. The AQI reports provide daily
forecasts concerning changing local conditions. The
AQI is divided into six categories that correspond to
specific levels of health concerns. The EPA has
assigned a specific color to each AQI category to make
it easier for people to understand quickly whether air
pollution is expected to reach unhealthy levels in their
communities. The AQI categories are shown in Table 1.

The LDEQ provides daily AQT ratings and forecasts,
accessible by internet or telephone. In Baton Rouge,
local television and some radio news programs also
announce the AQI forecast for the next day as a regular
segment of weather reports. The LDEQ recommends
that residents limit outdoor activity on lower air quality
days and for people with respiratory problems to avoid
going outdoors altogether. Reports and forecasts of low
AQI are not unusual in Baton Rouge. For example, the
BPA reports that average AQI ratings during the month
of May from 2006 to 2008 indicated that more than half

of the days were classified as less than “good.”!

110

Journal of Emergency Management
Vol. 11, No. 2, March/April 2013



Table 1. AQI values

Levels of health

r
SRI0L concern

AQI values

Meaning

Air quality is acceptable; however, for some pollutants there may
be a moderate health concern for a very small number of people

who are unusually sensitive to air pollution.

Source: Ref. 9.

iUl 5 LS K i =

Household emergency plans

The East Baton Rouge Mayor’s Office of
Homeland Security and Emergency Preparedness
provides information advising residents about appro-
priate actions to take before, during, and after a pub-
lic emergency event. During emergency events, resi-
dents may be ordered to evacuate the area or to
remain in their houses or work places and “shelter in
place.” The Office also provides guidelines and
encourages residents to implement a family or house-
hold emergency plan in the case of a hazardous event.
The suggested elements of such a household emer-
gency plan are listed in Table 2. Environmental emer-
gencies are not uncommon in the Baton Rouge area;
for example, the US Department of Transportation
lists more than 2,400 incidents involving hazardous-
material spills from transportation accidents and
pipeline breaks in the state between 2003 and 2012.42

METHODS
To gain insight into the factors that may influ-
ence adoption of exposure-reducing behaviors among
residents of Baton Rouge, we applied concepts from
the social-ecological resilience theoretical framework

discussed above and compiled indicators of environ-
mental exposure risks, socioeconomic vulnerability,
and ability or capacity for reducing exposure risks.
Sixty-four attendees of three East Baton Rouge
Parish Metropolitan Council meetings* participated
in structured interviews. All elements of the study,
including interview questions, securing of informed
consent, and protection of data, were approved by the
Institutional Review Board of Louisiana State
University. Respondents were selected solely on their
willingness to participate and different public meet-
ings in 2011 were chosen to ensure the inclusion of
individuals from different communities within the
parish (county). The interviewees were drawn from
ten different zip codes within the East Baton Rouge
Parish (county), however, because of the variation in
the number of attendees at the district meetings, the

* According to their Web site, “The Metropolitan Council acts as the gov-
erning authority for the City and Parish of East Baton Rouge. Its author-
ity is exercised over the City and Parish general funds, all districts cre-
ated by the Council, the Greater Baton Rouge Airport District, the Public
Transportation Commission, the East Baton Rogue Parish Sewage
Control Commission, and the Greater Baton Rouge Parking Authority.
The Council acts as the official policy-making board for all of the above.”
For additional information, see: http:/lbrgov.comldepticouncill.
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Table 2. Elements of a househo!ld emergency plan

4 Have a meeting with the members of your household to
discuss the possible emergencies that exist and how to
respond to each.

2. |dentify the safe areas in your home for each type of
emergency.

3. Explain what to do about power outages and personal
injuries.

4. Draw a floor plan of your home and identify two escape
routes from each room.

5. Show household members how to turn off the electricity,
water, and gas at the main switches when necessary.

6. Identify emergency phone numbers and post near
telephones.

7. Teach your children how and when to call 911.

8. Identify one out-of-state and one local contact (relative
or friend) for family members to call if separated during
an emergency.

9. Teach your children the phone numbers for your
contacts.

10. Identify two emergency meeting places: near your
home in case of a fire & outside your neighborhood in
case you cannot return home after an emergency.

11. Take course for CPR and first aid.

12. Family records should be kept in a water and fireproof
container.

13. Instruct family members to monitor local radio and
television stations for emergency information.

source: Ref. 10.

interviewees were not equally distributed throughout
the zip codes. Four researchers interviewed meeting
attendees and each interview lasted approximately
30 minutes, although several interviewees did not
provide responses to all the questions. In general, the
interviewees were older, better educated, and more
affluent than the average residents of the East Baton
Rouge Parish. This is not surprising since the atten-
dees of the monthly Metro Council meetings are by
definition more involved in their communities; these
are individuals with the time and resources to attend

112

meetings and participate in civic affairs. Eighty percent
were of age 50 and older and close to 76 percent
reported having at least an associate college degree,
and 34 percent reported an annual household income
of more than $66,000. Also, women made up 54 per-
cent of the group and more than 80 percent indicated
that they had no children in the household.

The structured interviews included questions
related to specific risk-reducing behaviors. Two depend-
ent variables were derived from two of the questions in
the interview: whether the respondent had adopted a
household emergency plan and whether he or she had
ever limited outdoor activities in response to AQI fore-
casts. These two dependent variables were coded as
either “0” or “1,” indicating a response of either “no” or
“yes” to these questions.

Other variables derived from the interviews indi-
cated potential exposure risks, socioeconomic vulnera-
bility, and capacity to avoid or reduce environmental
exposure risks. The potential exposure risks were indi-
cated by three variables; whether the interviewee had
experienced an environmental emergency within his
or her neighborhood within the past 5 years, the total
Toxic Release Inventory (TRI) emissions, and the
number of facilities permitted to use toxins within the
interviewees’ zip codes. The TRI report and number of
permitted facilities for the participants’ zip codes were
obtained through the Environmental Protection
Agency’s Web site.*? Vulnerability to environmental
risks was indicated by education level and household
income. Individual “adaptive capacity” was indicated
by knowledge and confidence in one’s ability to reduce
exposure risks, length of residency within the zip code
(suggesting knowledge of local environmental haz-
ards), and perceptions of local air quality. The vari-
ables included in the analysis are shown in Table 3.

We conducted a series of exploratory cross-tabula-
tions using the Cramer’s V test statistic to identify asso-
ciations between the dichotomous dependent variables
indicating exposure-reducing behavior adoption, and
the nominal and ordinal-level independent variables
derived from the Likert-scale questions from the inter-
views. Also, we conducted difference-of-means t-tests to
identify significant differences between groups in
terms of the continuous variables, TRI emission totals,
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Table 3. Variables included in analyses

Dependent variables Indicator of ' Measurement Source

Household emergency plan adoption Adaptation Nominal Interview
AQl response Adaptation Nominal Interview
Independent variables

Total TRI discharges within zip code (Ibs.) EXposure Interval EPA
Number facilities permitted to use toxins in zip code Exposure Interval EPA
Experienced environmental emergency within 5 years Exposure Nominal Interview
Educational attainment Vulnerability ordinal Interview
Household income Vulnerability Ordinal Interview
Age Vulnerability Ordinal Interview
Know which agencies to contact in emergency Adaptive capacity Nominal Interview
Feel informed to réspond to emergency Adaptive capacity Ordinal Interview
Frequency of checking AlQ Adaptive capacity ordinal Interview
Perception of air quality Adaptive capacity Ordinal Interview
Length of residence within zip code Adaptive capacity Interval Interview

number of facilities permitted to handle toxins, and
interviewees’ length of residence within their zip code.

RESULTS

Although 55 of the 64 residents interviewed live
in zip codes with facilities permitted to discharge tox-
ins, only nine reside within a zip code that had at
least one regulated facility with toxic discharges large
enough to require annual reports of releases as part
of the TRI. The TRI program exempts from the
annual reporting requirement those permitted facili-
ties manufacturing or processing less than 25,000
pounds of TRI-listed chemicals, or otherwise using
less than 10,000 pounds of these chemicals each year.
Also a facility is exempted if the business employs
less than 10 full-time workers.*® Three interviewees
declined to provide their zip code of residence.

Frequency of adoption of behaviors
Sixty-seven percent of the interviewees reported
being aware of the daily AQIL forecasts and 53.8

percent said that they check the forecasts at least
“sometimes.” Thirty-six percent of the group reported
having limited their outdoor activities on days with
lower air quality. Regarding adoption of a household
emergency response plan, only 24 percent of the inter-
viewees indicated that they have done so. Among the
nine interviewees residing in zip codes with TRI-
reporting facilities, 44.4 percent reported having a
household emergency plan, whereas among those
living in zip codes without TRI-reporting facilities, the
adoption rate was only 20.8 percent. A cross-tabula-
tion analysis indicates that the two exposure-reducing
behaviors of interest—adoption of a household emer-
gency plan and limiting outdoor activities in response
to the AQI forecasts—are not significantly associated
with each other among these residents.

Factors associated with limiting outdoor activities
The analyses yielded several statistically signifi-

cant findings (Table 4). First, applying a difference-of-

means t-test, we found significant differences between
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Table 4. Significant associations between exposure-reducing behaviors and indicators
of exposure, vulnerability, and adaptive capacity

Dependent variables

Independent variables

Adoption of a household
emergency plan

Limit eutdoor activities in respornse
to AQI forecasts

Exposure

Total TRI discharges within zip code (Ibs.)

Diff. of means t-test = —1.70* (n = 56)

Number facilities permitted to use toxins
in zip code

Diff. of means t-test = —1.988* (n = 55)

Experienced environmental emergency
within 5 years

Ccramer's V = 0.223, p = 0.157 (n = 37)

Vulnerability

Educational attainment

Cramer's V = 0.410*** (n = 62)

Household income

Age

Adaptive capacity

Know which agencies to contactin
emergency

Cramer’s V = 0.387*** (n = 60

Feel informed to respond to emergency

Cramer's V = 0.490*** (n = 53)

Frequency of checking AQl

Cramer's V = 0.471*** (n = 54)

Cramer’'s V = .521**** {n = 53)

Perception of local air quality

Cramer's V = 0.461* (n = 48)

Length of residence within zip code

Diff. of means t-test = —1.714 * (n = 53)

*n <010
**p < 0.05
***1y < 0.025
****n < 0.01

the two groups—those who had responded to AQI fore-
casts and those who had not—in terms of the total TRI
emissions within their zip codes of residence (t =
—1.696, p < 0.10; Table 5) and the number of regulated
facilities permitted to use toxins (t = —1.988, p <0.05;
Table 6). Also, not surprisingly, those who reported
more frequent checking of the AQI forecasts each
week, were more likely to adjust their outdoor activi-
ties in response to the information (Cramer’s V=
0.521, p < 0.025; Table 7) as well as those who perceive
local air quality in general to be lower (Cramer’s V =
0.438, p < 0.10; Table 8). Household income, age, and
gender were not found to be significantly associated
with the reported responses to AQI forecasts.

Fuactors associated with adoption of household
emergency plans

The analyses yielded several associations between
household emergency plan adoption and the independ-
ent variables (Table 4). First, the cross-tabs analysis
detected a trend in the data (approaching statistical
significance) suggesting that recent experience with an
environmental emergency within one’s neighborhood
may be associated with adopting a household emer-
gency plan (Cramer’s V = 0.304, p = 0.157; Table 9).
Somewhat surprisingly one measure of vulnerability,
educational attainment, was found to be negatively
associated with household plan adoption (Cramer’s
V = 0.415, p < 0.05; Table 10). Regarding the potential
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influence of the “adaptive capacity” of residents, those
who reported knowing whom to call to obtain instruc-
tions concerning an environmental emergency appear
to be more likely to adopt a household plan (Cramer’s
V = 0.387, p < 0.025; Table 11). Similarly, those who
believe themselves to be better informed in general
concerning how to limit exposure risks during emer-
gencies were found to be more likely to have adopted
household emergency plans (Cramer’s V = 0.490, p <
0.025; Table 12). Also, an association was found
between more frequent checking of the AQI forecasts
and planning for an environmental emergency
(Cramer’s V = 0.514, p < 0.025; Table 13). Finally, res-
idents who have lived in their zip code longer are more
likely to have adopted a household emergency plan
(Cramer’s V= —1.714, p < 0.10; Table 14). As was the

case with limiting outdoor activities on days with
reduced air quality, income, age, and gender were not
found to be significantly associated with the adoption
of the household emergency plan.

DISCUSSION

Comparison of adoption of adaptive behaviors

The analysis indicates that limiting outdoor activ-
ities in response to the chronic exposure hazards con-
veyed through the AQI is a more common practice
among these residents than creating a household
emergency plan to deal with and limit acute exposure
risks. This different rate of adoption may be related to
the fact that the AQI forecasts carry information about

Table 7. Response to AQI forecasts (AirPlan) and
freguency of checking AQI forecasts (CheckAir)

Table 6. Differerice of means: Response to AQI
forecasts (AirPlan) and number of facilities
permitted to use toxins

irpian | n [ mumber | number | £ | Aporox
facilities Facilities

Facilities

0 (no) 34 2.26 1.26 ~1.088 | 0.052

1 (yes) 21 3.43 3.02

t-test indicates statistically significant differences
between the total TRI discharges (although with very
large standard deviations) and the number of facilities
permitted to discharge toxins within the zip code for
those interviewees who have limited outdoor activities in
response to AQl forecasts. On an average, interviewees
who have used the AQl information and adjusted their
activities live in zip codes with more pounds of TRI

Table 5. Difference of means: Response to checkAir
AQI foreeasts (AirPlan) and total TRI
discharges within zip code 1 2 3 4 5 Total
. Mean Std. t-test | Approx. AirPlan
Rlekian N TRl |Deviation TRI| value | p value
0 13 6 9 1 2 3
Total TRI
1 3 2 5 8 3 21
0 (no) 35 84,308 279,367 -1.70 0.096
Total 16 8 14 9 5 52
1 (yes) 21 714,423 2,181,700
Values are in count.

Cramer's V = 0.512, p < 0.01.
“CheckAir” was measured on a scale from 1 (never) to 5
(always).

Table 8. Response to AQI forecasts (AirPlan) and
perception of loeal air guality (Air)

Air
1 2 3 ] 5 Total
AirPlan
0 3 3 13 7 4 30
1 1 4 1 5 7 18
Total 4 7 14 12 " 48

Values are in count.

Cramer's V = 0.461, p < 0.05.

“Perception of air quality” was measured on a scale of 1
(excellent) to 5 (very poor); seven interviewees answered

discharges and more facilities permitted to use toxins.

“not sure.”
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Table 9. Household plan adoption (Plan) and
environmental emergency within one's
neighborhood within the past 5 years (FiveYears)

Table 11. Household plan adoption (Plan) and
knowledge of which ageney to contact in case of

an environmental emergency (Contact)

FiveYears
0 1 Total
Plan
0 22 a 26
1 7 a 11
Total 29 8 37

Contact
0 1 Total
Plan
0 36 10 46
1 5 9 14
Total a1 19 60

Cramer's V = 0.233, (p value approaching significance at
0.157).

“FiveYears" Question Coded as 0 = “no,” 1 = "yes,"” 25
interviewees were “not sure” whether there had been an
environmental emergency within their neighborhood
within the past 5 years.

Table 10. Household plan adoption (Plan) and
education level (Ed)

For each variable, 0 = “No,” 1 = "Yes."
Cramer's V = 0.387, p < 0.025.

Table 12. Household plan adoption (Plan) and feel
informed to respond to emergency (Informed)

Informed
1 2 3 4 5 Total
Plan
0 18 1 8 2 a1
1 1 2 5 4 12
Total 19 13 13 6 53

Cramer's V = 0.490; p < 0.025.
"Informed” was measured on a scale from 1 (“not at all

Ed
1 2 3 4 Total
Plan
0 0 7 18 21 46
1 2 4 7 2 15
Total 2 1 25 23 61

Cramer's VV = 0.410; p < 0.025.

“Ed” was measured as: 1 = Some high school, 2 = GED/HS
diploma, 3 = college/associate degree, 4 = some graduate
study or degree.

potential exposures that affect residents throughout
the Parish (county). This exposure hazard is chronic
and more widespread across the entire Baton Rouge
metropolitan area (as opposed to localized chemical
spills, for example) and as such may attract the atten-
tion of a larger group of residents. Also, the decision
simply to limit outdoor exposure for a few hours or to
change plans is relatively simple and may not require
the time, thought, or resources needed to develop a
household emergency response plan, complete with
emergency food and water and designation of a safe
meeting place for family members.

informed”) to 5 (“fully informed").

Exposure to environmental hazards

The results of the analyses lend support to the
resilience theoretical framework that considers exposure
to hazards as an important component in understanding
or anticipating the adaptations communities may make
to become more resilient to future disturbances. A trend
in the data suggests that interviewees who had experi-
enced an environmental emergency within their neigh-
borhoods, such as a chemical leak, plant explosion, or
hazardous materials spill, within the past five years may
be more likely to have adopted a pre-emergency house-
hold response plan to help them cope more effectively
with this type of acute environmental exposure event.
This finding is consistent with those of Nelson et al.!* and
Wakefield et al.'? and suggests that the idea of a similar
event happening again is not abstract or hypothetical to
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Table 15. Household plan adoption (Plan) and
freduency checking air gquality index forecasts

(CheckAir)
CheckaAir
1 2 3 ) 5 Total
Plan
0 16 7 10 5 2 40
1 0 1 5 q 3 13
Total 16 8 15 9 5 53

Cramer's V= 0.471, p < 0.025.
“CheckAir” was measured on a scale from 1 ("never”) to 5
(“always").

e

Table 14. Difference of means: Household plan
adoption (Plan) and years of residence within zip
cade (YRS at Zip)

IR
YRS at Zip

0 (no) 39 2395 | 2163 | —4.714 | 0.009
1 (yes) 14 3457 | 19.22

t-test indicates statistically significant difference in length
of residence within zip code among those interviewees
with and without a household emergency response plan.
Interviewees with a household plan on average have lived
in the same zip code for more years than those
interviewees without a household plan.

these residents. The emergency events may have what
Slovic* referred to as a “signal value” for residents of the
upper Industrial Corridor. These events may serve to
raise awareness of other similar hazards within the com-
munity, and that awareness may encourage adoption of
household emergency plans,

Also, although no significant association was found
through the cross-tabs between total TRI emissions
within the interviewees’ zip codes and plan adoption, a
trend in the data is apparent. About 44 percent of the
individuals residing in zip codes with TRI facilities had
adopted the plans, compared to roughly 21 percent of

the interviewees from zip codes with no TRI-veporting
facilities. Future examination based on a larger, ran-
dom sample of residents living nearer the regulated
facilities should help determine the relationship
between proximity to the larger regulated manufactur-
ing plants, waste disposal sites, and other noxious facil-
ities and adoption of household emergency plans.
Regarding respondents’ response to the AQI
reports, the potential influence of local environmental
conditions is clearer. Both of the TRI variables indi-
cating potential environmental exposure conditions
within the respondents’ zip codes were found to be
significantly associated with the choice to limit
outdoor activities in response to the AQI forecasts.
Residents of more industrialized communities as
indicated by higher TRI releases and the presence of
more regulated facilities that handle toxic materials,
appear to be more likely to limit outdoor activities
and even change plans based on AQI information.

Vulnerability to hazard exposure

The resilience framework considers the vulnera-
bility of residents as a factor in understanding or pre-
dicting the overall resilience of communities to adapt
to changing risks. The presence of more socioeconom-
ically vulnerable elements is presumed to make it
harder for communities to bounce back or cope with
either slow-moving or fast-moving, abrupt distur-
bances. However, in this study, only one measure of
socioeconomic vulnerability, lower level of educational
attainment, was found to be associated with one of
the adaptive behaviors, adoption of a household emer-
gency plan. Somewhat surprisingly, among this group
of interviewees, those with less education were more
likely to have conducted proactive household-level
planning for potential emergency events. This
counter-intuitive finding may be related to the small
sample size, the large number of well-educated inter-
viewees in the study, and the possibility that less-
educated interviewees may tend to reside in neigh-
borhoods where environmental emergencies have
occurred in recent years. Further analysis based on a
larger number of survey respondents and inclusion of
the number and location of recent emergency events,
along with a multivariate statistical analysis should
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yield more insight into possible associations between
education and adoption of risk-reducing behaviors.
Other indicators of social or economic vulnerability
were not found to be associated with adoption of a
household emergency plan or changing outdoor activi-
ties in response to the AQI reports. While some previous
research suggests that demographic and socioeconomic
attributes of residents may be related to awareness of
environmental hazards and adoption of risk-reducing
adaptations?; this preliminary study found that factors
such as age and income did not appear to be associated
with risk-reducing behaviors among these interview
participants. Instead, residents’ proximity to TRI facili-
ties, that is, a location factor, may have played a more
important role in influencing risk-reducing behaviors.

Adaptive capacity of residents

A third component of community resilience
relates to the ability or capacity of residents to under-
stand changing threat levels and respond in such a
manner as to avoid or mitigate damages associated
with future disturbances. The results of this study
support the importance of this dimension of resilience.
Three indicators of the capacity, or ability of residents
to take steps to reduce exposure risks, were found to
be associated with adoption of the household emer-
gency plans and two were found to be linked to limit-
ing outdoor exposure risks during days with lower air
quality. First, interviewees who were familiar with
the daily air quality forecasts and who reported
checking the forecasts more frequently were more
likely to have established a household emergency
plan and, not surprisingly, also reported having lim-
ited outdoor activities in response to this information.
This link suggests some possible crossover effect from
one adaptive capacity-building activity to another.
Second, longer length of residence within the same
zip code was found to be associated with household
emergency plan adoption. This finding is logical as
those who have lived in the community longer may be
better informed about overall environmental risk con-
ditions in the area. They probably are more estab-
lished in the community, have a better understanding
of the local environmental history, and are more
likely to anticipate future chemical spills or plant
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explosions. Also, longer-term residents may have
derived some of the same benefits of group member-
ship identified by Bonniface and Henley®’ through
the increased social interactions and economic com-
mitments that may be built over time.

Third, those who report being better informed
about environmental hazards in their community, know
whom to call in the case of an emergency, and are clear
on what steps to take to reduce exposure risks were
found to be more likely to have adopted a household
emergency plan. This link is not surprising as keeping
emergency phone numbers readily accessible is a sug-
gested element of a household emergency response
plan. (See Table 2 for suggested plan elements.)

These findings are consistent with previous
research suggesting that access to technical informa-
tion concerning risks, along with confidence in one’s
ability to affect environmental conditions, encourage
adoption of a household emergency plan?® and discour-
age a more fatalistic view of environmental prob-
lems.?7 Also, the findings are consistent with elements
of other models of environmental behavior, specifically
concerning the importance of confidence in the likely
offectiveness of one’s actions.?3% Confidence and more
knowledge about risk-reducing strategies appear to
help residents overcome the natural tendency to resist
change when confronting this type of adaptive chal-
lenge as identified by Heitfetz et al®

The results bode well for the potential positive
offects of environmental health outreach programs,
as information concerning threat levels and specific
actions to reduce exposure risks can be communi-
cated to residents. These communication methods are
readily available and include Web sites, public service
announcements, and presentations to neighborhood
associations and organizations. Also, “adaptive lead-
ership”®4 within public safety and environmental
health outreach programs can help to reduce commu-
nity resistance not only by disseminating specific
strategies for risk reduction, but by involving stake-
holders in assessing exposure risks, developing com-
munication strategies, and even building coalitions
among residents to enhance information sharing
before, during, and after environmental exposure
events.
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SUNMNMARY AND CONCLUSIONS

One central objective of the study was to demon-
strate the utility of applying concepts from the social-
ecological resilience theoretical framework to better
understand the exposure-reducing behaviors of resi-
dents living with chronic and acute environmental
exposure risks. The findings support the applicability
of this framework, as key theoretical elements of
more resilient communities were found to be associ-
ated with Baton Rouge residents’ adaptations to envi-
ronmental hazards.

The study addressed two specific questions: to
what extent are residents of Louisiana’s Upper
Industrial Corridor taking steps to reduce environ-
mental exposure risks? and what factors may influ-
ence adoption of exposure-reducing behaviors? The
“adaptive behaviors” considered were the adoption of
a household emergency plan, more frequent checking
of daily air-quality ratings, and limiting outdoor
activities on lower air quality days. Potential influ-
ences included indicators of the three elements of
resilience: exposure to environmental hazards, vul-
nerability, and the capacity to adapt to environmental
exposure risks.

The findings suggest that adoption of risk-reduc-
ing behaviors among these residents is far from uni-
versal, and, therefore, opportunities exist for more vig-
orous public education and environmental health
outreach efforts. The analysis found a greater adop-
tion rate among interviewees of exposure-reducing
actions in response to the chronic risk of reduced air
quality, as communicated through the daily AQI. Also,
the two adaptive behaviors—limiting outdoor activi-
ties in response to the AQI and adoption of a house-
hold emergency plan—were not found to be signifi-
cantly associated with each other. In other words,
there was variation among the interviewees regarding
the adaptive measures, with some adopting one meas-
ure and not the other, This may suggest a difference in
how residents view chronic, widespread environmen-
tal exposure problems such as air quality, versus more
acute, localized events such as chemical spills and
other environmental emergencies. Additional research
based on a larger, randomly selected sample of resi-
dents would be useful to explore this question.
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The study yielded evidence that “adaptive capac-
ity” is particularly relevant to understanding and
encouraging exposure-reducing behaviors. Residents
who believe that they are well informed about risk-
reducing strategies, regardless of their own level of
educational attainment, were found to be more likely
to have adopted one or both of these measures.
Evidence that knowledge and confidence levels
among residents may be linked to adaptive behaviors
is good news for those working in public education
and community outreach programs, as these are atti-
tudes and skills that can be nurtured and probably
improved. While factors associated with “exposure”
and “vulnerability” to hazards are difficult to change
in communities like those of Louisiana’s Industrial
Corridor, knowledge of risk-reducing strategies and
confidence in one’s abilities to reduce exposure risks
should be able to be improved through well-designed
public education efforts. Applying the social ecological
resilience conceptual framework, environmental
health educational outreach programs that deliver
information about sources of hazards within the com-
munity, including changing threat levels, and the spe-
cific strategies and mitigation tools for reducing risks
should raise knowledge and confidence, and, thus,
enhance the adaptive abilities of residents living with
acute and chronic environmental exposure risks.
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