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Community
Resilience

* Resilience is the ability of a place
to responds to and rebound from
a shock.

* National examples:
e COVID-19
* The Great Recession of 2008

* Local examples:
* Major Employers Closing
* Natural Disasters
* New Policies

https://www.statista.com/




Rural Natural Resource Dependent
Communities (NRDC) and Resilience

* Highly vulnerable to shocks.
* Lack the human capital of urban places.
e Reliant on one industry.

* This industry has much more uncertainty.

* Examples:
* Drought
* Overfishing
* New Regulations

* If this one industry fails or falls, this can
cause a shock.

* Rural places have a stronger sense of
community and are more self reliant, can
outweigh negatives related to human
capital.

Images were taken by Dominik Vanyi and Adam Yod and posted on Unsplash.com



Community
Resilience

Resilience is the ability of a place
to responds to and rebound from

a shock.

National examples:
 COVID-19
* The Great Recession of 2008
* Local examples:
* Major Employers Closing
* Natural Disasters
* New Policies

Images from MainePublic.org, OPD.org, and Mississippi State Extension.



Measuring Resilience

Two ways to measure resilience:
* Length of recessionary period.
e Historical data.

* Doesn’t predict future resilience,
things can change.

* Only can measure economic
resilience.

* Metrics we believe to be higher correlated
with resilience, to give a resilience score.

* Examples:
* Education attainment.
* Median household income.
* Owner-occupied housing.
* Current level of resilience.
* Can measure diverse aspects of
resilience.

Graph is from Hanz and Goetz 2015 * How well the metrics measure
resilience unknown.



Research Gap

* Historically, US resilience
research has been done at a
county level.

* Mainly due to data
availability and reliability.



Research Gap

* Historically, US resilience
research has been done at a
county level.

* Mainly due to data
availability and reliability.
* County level resilience
metrics measures the
average level of resilience
of communities.



Goal and Objectives

* Goal: Measure resilience at a community level across the United
States and test how it varies across resource dependency and
urban/rural definitions.

* Objectives:

1) Develop a quantitative community level resilience index to measure
a diverse definition of resilience across the United States.

2) Analyze the differences in resilience in natural resource dependent
communities and across the urban/rural divide.



Methods

Literature
Review of
Common
Indicators

Indicators were chosen by:

* Commonality among sources.
\ * Unigueness of indicator.
* Data availability and consistency.

Initial
Resilience
List




Literature
Review of
Common
Indicators

Initial
Resilience
List

Robustness
Checks

Methods

Final
Resilience
List

Robustness checks include:
e Correlation Matrix’s
* Cronbach Alpha

* Expert Review
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Methods

* Does natural resource dependency
impact a community's level of resilience?

* Do urban and rural places have
significantly different levels of resilience?

* What is the larger driver or community St?rtisiica'
oy estls
resilience?




Methods

* Natural resource dependency threshold:

* 8% of employment in Agriculture; forestry;
fishing and hunting; and mining (Economic
Research Service).

* 10% employment (Stedman et al. 2005)
e 20% employment (Bender et al. 1985) Statistical

e Urban/rural threshold: Tests

* County subdivisions with more/less than
2500 people (U.S Census Bureau).

e 20,000 people (USDA Community Facilities)
e 50,000 people (Non-metro).

Threshold
Analysis
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Results — Final Indicator List

q



Results — Score Calculation

Normalization
between 0-1

Average across
category




Results — Final Indicator List

Repeat for
each category,
then average
across the four
categories.

Resilience
scores for each
county
subdivision.




Spatially....

e Data loss mainly from census
data suppression and partially
from ArcGIS errors.






* All samples statistically different.
Urban/rural sample much more so.

* Two-way ANOVA suggests that
urban/rural is the larger
determinant of resilience.

e Relationships stay consistent
across threshold analysis.



* Rural places have significantly
larger social scores.

e Urban places have significantly
larger infrastructure and
environmental scores.

* No statistical differences in
economic scores.
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* Natural resource dependent
places have significantly larger
economic scores.

* When these metrics
? were removed natural
resource dependent
communities have

significantly lower
economic resilience.




SOCIAL

INFRASTRUCTURE

ovome —— Res|ts — Statistical
Tests

t
arger

esource d

pla
IC scores.
 Communities not considered
ENVIRONMENTAL natural resource dependent
have significantly larger social
and infrastructure scores.

* No statistical differences in
environmental scores.



* Lost significantly more rural observations due to census
data suppression of communities with small populations.

|—| M Itatlo NS  Environmental indicators limited at CSD level.

e Resilience is an abstract concept, hard to measure.

Photo from Jerome, AZ



Implications

* Hoping this research opens the door for
more community level resilience research.

* |t allows for municipalities to access their
vulnerabilities to a variety of shocks to
determine their weakness for future
resource allocation.

* Determine the extent at which policy
makers should allocate resources across the
urban/rural threshold.

Image taken from Maine Small Business Development Center (picture
is of Millinocket, Me)
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