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Objective:
An analysis of the performance of a widely accepted set of indicators used for the
measurement and evaluation of community resilience.

NIST Community Resilience Program
https://www.nist.gov/topics/community-resilience

Community Engagement: Outreach, Collaboration,
and Input
•
•

Resilience needs of communities – planning, data,
tools, guidance
Data and decision ‘levers’ – being used or needed

Overview

Science-Based Tools: Assess resilience and support
informed decision making
•
•
•
•
•

Guidance and best practices – social, economic,
built systems
Modeling – pre- and post-event performance
assessment, generation of alternative actions
Metrics – quantitative and qualitative resilience
and recovery indicators
Economics – Small business continuity, quantifying
net co-benefits, improved BCA guidance
Codes and standards – Improved design and
assessment methods

Disaster and Failure Studies: Metrology for field
studies and data collection
•
•
•

Improved field tools and methods
Integrated and longitudinal data collection
Focus on damage and loss of function/service
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NIST Community Resilience Tools
https://www.nist.gov/topics/community-resilience

Community Resilience Planning Guide
•

Planning at the community scale – local govt
matters

•

Links social needs and building and
infrastructure performance

Volume 1 Methodology

Volume 2 –
Reference

Community Resilience Assessment Methods
•
•
•

Measurement and Assessment of Resilience
Validation and internal and external consistency checks
Development of CR assessment tools

Economic Decision Guide & EDGe$ Online Tool
• Tool to assist decision-makers with resilience planning choices,
using the EDG approach
• Version 1.0 available at https://edges.nist.gov/
• User Guide with example planning scenarios: NIST.SP.1214.pdf
• Standard approach for consistently evaluating investment
decisions (ASTM Standard E3130)
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Establish a conceptual foundation
# full
time
staff
$ annual
revenues

Proactive
government

Well
resourced
government

Good
governance

Overview

# plans in
place
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Measures:

Indicators:

How can we measure
the critical elements?

What are critical
elements of this
concept?

Composite indicator:
What is the big concept

Support baseline assessment and monitoring
&
Enable smarter decision making

Overview

Develop a theoretical framework

The Inventory is accompanied by two items (both published in FY21):
●

An annotated bibliography that outlines each framework in terms of goals
and scope of the framework or assessment method, how the framework
or assessment method was developed, and who created the tool.

●
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A data article which describes the data associated with each framework
and presents summary descriptive statistics for the Inventory.

Framework Analysis

Results of analysis of
indicator inventory
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Commonality Across Frameworks

Identify consensus regarding resilience indicators
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Methods:
●

●

●

Selected 7 frameworks (from the
56) based on this set of criteria:
●
Generalizability
●
Implementation
●
Quantification
●
Ease of use
●
Relevance
Examined each indicator and
measure used in the 7
frameworks for commonality
18 indicators and 32 measures
within at least 4 frameworks

Framework
…

Framework
1

Framework
56

7 Frameworks

18
indicators

32 measures

Commonality Across Frameworks

18 commonly used indicators and measures
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Indicators

# of
frameworks

Measures

Voting
Educational attainment

Voter participation rate in Presidential election, proportion registered voters

6

Proportion of population with secondary education attainment, Proportion of population with tertiary
education attainment, Tertiary/secondary ratio

6

Health system labor force
Civic organizations
Regional economic vulnerability
Housing tenure
Healthcare infrastructure
Housing cost
Age-based susceptibility
Vehicle access
Unemployment
Labor force participation
Poverty
Income
Inequality
Telephone service
Flood exposure *
Health insurance

Number of physicians

6

Number of non-profit organizations, Number of civic organizations

5

Sector diversity index, concentration of vulnerable sectors

5

Proportion of all housing units owner-occupied, Proportion of all housing units renter-occupied

5

Number of hospitals, Number of hospital beds

4

Median monthly housing cost, Median monthly rent

4

Proportion of population over 65 yrs of age, Proportion of population under 18 yrs of age (or under 5 yrs of age)

4

Proportion of households with a vehicle, Proportion of households without a vehicle

4

Unemployment rate

4

Laborforce participation rate

4

Proportion of population living at or below poverty, level, Proportion of children living at or below poverty level

4

Income per capita, Median household income

4

Gini index, Gender income inequality index, Proportion of households with incomes above $200K

4

Proportion of households with telephone service

4

Population in flood zone, population close to dam/levee

4

Population with health insurance, population without health insurance

4

* Revised measures for analysis: expected annual loss (FEMA NRI); average
number of events (NCDC); and average property damage per capita (SHELDUS)

Database Development

Build a database for testing
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TraCR (Tracking Community Resilience) Database Development
● Database of existing and new data/indicators for social, economic, and physical systems
(e.g., energy, water, communications, etc.)
● Foundational source for developing analytical methods for indicators
● Web-based tool TraCR v0.2; automation scripts for data updates in progress
● Systems-based indicator additions to the database

Part One Method

Research Method
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TraCR

Stata

Collecting
County Data
(2000-2016)

Data
Cleaning

Data
Merging

Crosssectional
Data

TraCR
OpenFEMA
FEMA RAPT
SHELDUS

Unmatched
counties over
time

U.S. Census Geo.
Identifiers

Maximize data
coverage

Data

Subset

Analysis

Commonly used
indicators:
18 concepts and
32 measures

Set 1

Cronbach’s Alpha
& Correlation

Factor Analysis
7 test
measurements

Standardize
Data

Grouping
Data

Visualizing
Data Coverage

Descriptive
Statistics

Converting
variables & using
normalized value
(z-score)

US Census
Region, state,
and coastal
counties
identifiers

Clustered missing
data

By counties and
geographical
groups

GIS

Set 2

•
•
•

Set 3

Cluster Analysis &
Classification Tree

Cross-sectional data
Unit of analysis: counties (N = 3,108)*
Geographic Coverage: conterminous United States

* There are 3,242 counties and county equivalent administrative units
in the U.S. territories. (96% coverage).

Conclusion of Part One

Summary
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• Reliability (internal consistency) issues within
some commonly used indicator concepts and
measures
• Selection of measures can change the cluster
analysis outcomes

Next Steps for Both

Next Steps
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• Validating commonly used indicators
based on disaster events
• Explore the appropriateness of indicator
selections by comparing different arrays of
variables
• Structural equation modeling (SEM)
• Quality of evidence analysis

Conclusion of Part One

Questions for the attendees
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• Are there any specific adaptation frameworks/websites/guides you
found particularly useful in your M&E work?
• Put answer in the question tab

• Have you found any adaptation frameworks for M&E that you wish
were better suited for your needs?
• Put answer in the question tab

Thank you!
Questions?

