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Abstract

In 2020, there were 22 natural disasters with losses exceeding $1 billion eacb$ the

(NOAA NCEI, 2021). Economic effects on the areas impacted directly were significant;

Swiss Re estimated insured losses to be $83 billion, making 2020 the fifthstgstie on

record since 1970 (Swiss Re, 2028mall and Mediumsized EnterpriseSSMES in areas

vulnerable to these natural disasters and other extreme weather events (EWES) are

particularly noteworthy in the context of COU®. As COVID-19 conditiongersist, the

chances are high thpopulations around the US and the walcady have andill

continue toexperience natural disasters (e.g., heat waves, floods, hurricanes, fire, and

drought) during the period of virus transmission and into the peficecovery | n t he A SN
Compl ex Event Resilience Survey: Wave 10 Sur
summer 202029 %indicated that they had experienced a complex event during the period

March 13 to August 11, 2020 originating from natural disasteESVEs during COVIBL9.

This Data Collection Instrument (DCI) Report focuses on the longitudinal research approach
taken by Department of Commerce researcteessudy the impact of COVI2L9 on SMEs

and a subset thereof which had experienced an B&\Ee or during COVID19. This

second wave of data collection follows on from an initial wave of data collection. The Wave
1 summary data are reported upon in Helgeson et al. (2020a, 2020b) and the Wave 1 survey
methodology is reported upon in Helgesonlef2020c). Methods and instruments used for
the Wave 2 of data collection are presented in this DCI Report. This data colleation
conducted online and combines quantitative and qualitative questions to document (1) the
novel resiliencebased mitigatio actions employed during the COVII® pandemic by

small and mediurrsized enterprises (SMESs), (2) challenges in implementing resHience
based mitigation actions, (3) utilization of past strategies and approaches to provide
assistance to the current siioat and (4) planned resiliene@d recovenactions and

strategies. As such, the questions are framed spljifio COVID-19 pandemic conditions;
however, many are generalizable to Shfieratordacing concurrent events, especially those
that are compawd and converging in natur@esults from this data collection are to be
presented in future reporsdarticles initial summary information is available in Helgeson

et al. (2021a).

Key words

Adaptive capacity; built infrastructure; business recovery; business resilefintcse;
community resiliencesomplex eventcoping; COVID-19; extreme weather eventiSWES)
Micro-, Smalt, and Mediurrsized Enterprises (MSMES); mitigatigmandemicresiience
planning; Smal and Mediumsized Enterprises (SMES); survey instrument.



Acknowledgements

The authors wish to thank all those who contributed ideas and suggestions for this report.
Special appreciation is extendedIWIE operators for their time spent answering the survey
and their helpful insights on the challenges faced and innovations employed during-COVID
19.

The authors wish to thank all those who contributed ideas and suggestions for thiaréport
the survg presented herein as well as all those who helped distribute the invitation to
participate in the Wave 1 survey from which the longitudinal panel responses arose. Much
appreciation is extended to Yating Zhang for her work ornitial sampling approach
employed in Wave and foundational work on verification of SME contact email addresses.

to members of NI STos Of fice

We are grateful
(ADLP) and NI ST6s Public mwhfairs Of

Progr ams

We appreciate the expert review of the IRB and PRA applications from EliZabethart
(NIST), Eyeisha Barron (NIST), and Anne Andrews (NIST).

Sincere thanks goes to Douglas Hilderbrand (NOAA), Elizabeth Rohring (NQlashua
Barnes (SBA), Lyndaowe (FEMA), Bridget Gonzales (MBDA), Efrain Gonzalez (MBDA),
Frederico Mini (MBDA) and members of the Recovery Support Function Leadership
Gr o u p 06 s-190aty an®Assessment Working Group.

Thanks to Douglas Thomas (NIST) avidtthew L. Malecha(NIST/TAMU) for time spent
reviewing this document.

The report authors also wish thanktheir familieswho supported their long hours of work
from homeon this quick turnaround surveyfort and associated analysis and
documentation.



Author Information

Jennifer F. Helgeson, Ph.D.

Research Economist

Applied Economics OfficeEngineering Laboratory

National Institute of Standards and Technology

100 Bureau Drive, Mailstop 86@3aithersburg, MD 20898603
Email: jennifer.helgeson@nist.gov

Juan F. Fung, Ph.D.

Research Economist

Applied Economics OfficeEngineering Laboratory

National Institute of Standards and Technology

100 Bureau Drive, Mailstop 8603 Gaithersburg, MD 208803
Email: juan.fung@nist.gov

Alfredo R. RoaHenriquez Ph.D.

PREP Postdoctoral Fellow

Applied Economics OfficeEngineering Laboratory
National Institute of Standards and Technology
100 BurealDrive, Gaithersburg, MD 20898603
Email: alfredo.roahenriquez@nist.gov

Ariela ZychermanPh.D.

Social ScientisandProgram ManageClimate and Societal Interactions Division
Climate Program Office\lational Oceanic and AtmospheAdministration

1315 EastWest Highway Suite 100

Silver Spring, MD 20910

Email: ariela.zycherman@noaa.gov

Payam Aminpour, Ph.D.

PREP Postdoctoral Fellow

Applied Economics Office

Engineering Laboratory

National Institute of Standards and Technology
100Bureau Drive, Gaithersburg, MD 2088803
Email: payam.aminpourmohammadabadi@nist.gov

Claudia Nierenberg

Chief, Climate and Societal Interactions Division

Climate Program Office\ational Oceanic and Atmospheric Administration
1315 EastWWestHighway Suite 100

Silver Spring, MD 20910

Email: claudia.nierenberg@noaa.gov



David T. Butry, Ph.D.

Office Chief, Research Economist

Applied Economics OfficeEngineering Laboratory

National Institute of Standards and Technology

100 Bureau Drive, Maitsp 8603 Gaithersburg, MD 20885603
Email: david.butry@nist.gov

Donna Ramkissoon

Administrative Office Assistant

Applied Economics OfficeEngineering Laboratory

National Institute of Standards and Technglog

100 Bureau Drive, Mailstop 8603 Gaithersburg, MD 268803
Email: Donna.ramkissoon@nist.gov



mailto:david.butry@nist.gov
mailto:Donna.ramkissoon@nist.gov

Table of Contents

ADSITACT ...ttt e e et e e e e e e e [
KEY WOIS......oiiiiiiiiie et Error! Bookmark not defined.
F Yo g 0T T o (o =T o Loy o PSP i
L] (0117 Y 2SR Vii
1. Motivation and BacCKgroUNG...........ccouuuiiiiiiiiiieiiiee e e e e e e 1
2. StUY REIEVANCE........ i e 3
2.1. Relevant Partnerships and COOPEIatioN............ccceuuiiuiimrerieeiaiiiiireeeeeessaiirneeeeeesaaees 3
2.2, ODBJECHVES.....ciiiiieee e e e e e 4
3. SCOPE ANAFrAMING....ceeiiiiiiieeeeee ittt e e e e ettt e e e eeeiaie e e e e e eeesbnia e e e eeeeeessnnnneeeeeees D
I I o Fo 2= 10 B Y] o1 PP PP P PO PPPPPR PP 6
3.2.  Complex Events, Impacts, and Recovery Capacity............cccuvveeeeeriiiiiiirieeeeeniiiieeeenns 1
3.3. SME Mitigation, Adaptation, and COPING.........ccceveeuiiiiiieneeeeee e e e e e e eeeenenn 10
4. Sampling and Survey Development ProCedures...........ccouvvvuiieeeeeeeeiiiiiiieeeennnnnns 11
4.1. Wave 2A: Contacting Wave 1 ReSpondents...........ccceeeeeiiiieeiiieeeviniiiinineeeeeeeeeeennnns 12
4.2.  Wave 2B: Refreshment Sample........cccooov i 12
4.3. Sampling Unit and Survey ReSPONUENIS.........uuuiiiiiiii e e e 14
S 01 Y=Y 1V T T L= 14
T O 1V =T | £ PO PP 14
5. SurveySections and Data TYPES.......uuuiiiieeiiiiiiiee e e e e 16
5.1. Type of Data CollECtEA.......ccoveiiiiiiiiiiiieeee e 16
I O o 11 o 11 o[RS ox (1= o PP 17
5.3.  Opening Section Current BUSINESS StatUs.............ooooiiiiiiiicciiccvrv e 17
5.4, COVIBLY IMPACES. .. .ciiiiiiieiieiiiee ettt e e e e e e e e et e e e e et r e e eeenea s 18
5.5.  Natural Hazard and EWE EXPEMENCES.......uuurriiiiiiieiiieeiiiiiieeeee e ee s 18
5.6, AMITUAES SECHIOM....eeiiiiiiiiiiiiiiie ettt e e e e e e e e e e s br e e e e e nane 19
5.7.  BusIiress INfOrmation SECHON..........cciiiiiiiiiiiie e 19
5.8, ClOSING SECUOM.....eeiiiiiiiiiiiii ettt e st e e e e st e e e e e s snnb e e e e e e e eanes 20
5.9, SUINVEYAPPIOVAIS.....ceiiiiiiiiiiiiiiie e sttt ettt e e e e st e e e e e s s bbb e e e e e s anrsneeeeeenane 20
6.  Summary and Future EffOrtS...........oooi 21
B.1.  CUIMTENE STALUS ...iiiiiiiiiiee e e e e e e e e e e e e e e e e e e aaeaaaeaens 21
6.2.  Future ReSEArCh PIANS...........ccuiiiiiiiiiiiei e 22



Appendix A: Invitation / Front MatteT Wave 2A.........ccooeeveeiiiiie e 30
Appendix B: Invitation / Front MatteayWave 2B............ccooeviiiiiiiiieeeicees e 31
Appendix C: Wave 2A Survey (ENglish)........ccooovriiiee e 32
Appendix D: Wave 2B Survey (EngliSh).........oooiiiii i 67
Appendix E: Wave 2B Survey (Spanish).......ccooooiiiiiii et 86

List of Tables

Table 1. Examples of covariate/idiosyncratic and acute/chronic shocks and stresses relevant

to SMEs(by source, not impacts Or ffeCtS).........uuueiiiiiiii i 7
Table 2. Sampled states by Census, NOAA, and FEMA regions for Wave 2B (i.e.,
refreShment SAMPIE)........oooeieeie e e rerr e e e e e 13

List of Figures

Figure 1. Longitudinal study ODJECHIVES...........oviiiiiiiiiii e 5
Figure 2. Components of impact risk at the individual SME level............cc.c.oovvvieeee. 9
Figure 3. Schematic of amplified impact based on-pxésting vulnerabilities................. 10
Figure 4. Categories of relevance to SME operation and recovery status................. 22

Vi



Glossary

AEO
COVID-19
EIDL
EWE
IRB
MBDA
NAICS
NOAA
PIP
PRA
POC
RISA
SBA
SBPS
SIC
SME
WRN

Applied Economics Office

Coronavirus disease 2019

Economic Injury Disaster Loan

Extreme Weather Event

Institutional Review Board

Minority Business Development Agency

North American Industry Classification System
NationalOceanic and Atmospheric Administration
processes, institutions, and policies

Paperwork Reduction Act

point of contact

Regional Integrated Sciences and Assessments
Small Business Administration

Small Business Pulse Say

Standard Industrial Classification

Small and mediurrsized enterprise

Weather Ready Nation

Vii



1. Motivation and Background

In 2020, there were 22 natural disasters with losses exceeding $1 billion eact i@ (INOAA
NCEI, 2021). Economic effects on the areas impacted directly were significant; Swiss Re
estimated insured losses to be $83 billion, making 2020 the fifthesistéar on record since
1970 (Swiss Re, 20205MEs in areas vulnerable to these natural disasters and other extreme
weather events (EWES) are particularly noteworthy in the context of CQ9IBs COVID-19
conditions persist, the chances are high pbaulations around the.B. and the worldalready

have andwill continue tcexperience natural disasters (e.g., heat waves, floods, hurricanes, fire,
and drought) during the period of virus transmission and into the period of redoveagy

ASME Complex Eent Resilience Survey: Wave @onducted withJ.S. SME operators

conducted in summer 20229 % of respondentsdicated that they had experienced a complex
event during the period March 18July 28, 2020 originating from natural disasters or EWEs
during COVID-19.

As COVID-19 conditions persist, the chances are high that populations around the US and the
world will experience natural disasters (e.g., heat waves, floods, hurricanes, fire, and drought)
during the period of virus transmission and inte preriod of recover{e.g., Phillips et al., 2020).
Small and mediursized enterprises (SMEs) make up?44f US economic activities and are

the lifeline for many local economids fact, data fronthe Small Business Administration

(SBA) indicates that small businesses create, on average, over 1.5 million jobs annually (SBA,
2019), and the employment growth of midsize firms has averaged 4.3% from 2012 to 2019 and
has outpaced employment growth from large firms (NCMM, 2021).

This Data Cdection Instrument (DCI) Report focuses on the longitudinal research approach
taken by Department of Commerce researcteessudy the impact of COVIH29 on SMEs and a
subset thereof which had experienced an EWE@rduring COVID19. The second wave of
data collection reported upon in this DRéporttook placeDecembeifFebruary 2021This
second wave of data collection follows on from an initial wave of data collection reported upon
in Helgeson et al. (2020aylethods and instruments used for Wave @8ai collection are
presented in this D@Report This data collectiowas conducted online and combines
guantitative and qualitative questions to document (1) the novel resili@seel mitigation
actions employed during the COWID® pandemic by smaland mediumsized enterprises
(SMESs), (2) challenges in implementing resilief@sed mitigation actions, (3) utilization of
past strategies and approaches to provide assistariogthe current situation, and (4) planned
resilienceand recovenactions andtrategies. As such, the questions are framed specific to
COVID-19 pandemic conditions; however, many are generalizable tod@eiatorfacing
concurrent events, especially those that are compound and converging in nature.

Although there are significantiitations posed by and devastating impacts of COY®xhat

will affect theUS and world economies for many years to come, the pandemic presents
opportunities for research concerning complexeyentLongi t udi nal tracking
decisionsresouces, perceptions, and recovery trajectories offer valuable insights to the value of
anticipatory mitigation and adaptation planniBgudying SMEs in areas prone to natural

disasters and EWEs as a subset of a larger national SME sample offers a cbhadeestand

whether planning for one type of hazard may influence preparedness for a significantly different
hazard: in this case, COVHD9. Additionally, as the period of COVH29 transmission changes



and SMEs become accu,g8t iomasdgtheinpart orfifatweplamng ma |
for business interruptions and limits on resources for such planning is critical.



2. Study Relevance

There is utility in understanding muhiazards that manifest as complex events from the
concurrege of apandemic and natural disasteC©VID-19 is unprecedentad termsof
contagion levels of the virus and its variafitalranil and Prasenijit, 2020n level of global
impact, and in length dafisruptions talaily. Even existing pandemic recommendatioois f
SMEs may not have been enough to prepare for this partpanaemiqdAgility Recovery,
2019; CDC, 2017).

Preparation recommendations reflect one set of social norms existing before the current
pandemic while social media, news articles, and respdn@@ local, state and federal
governments demonstrate the varying pressures of businesses, schools, health officials,
healthcare workergnd the general public. Businesses are adapting with new practices (e.g.
moving retail online, changing to takeit dining), employee support (e.g., advanced pay,
unemployment application suppgréndresponding to shifting norms in their local communities
(e.g., closing without government prompting to prevent spread) (Huddlest@02d; Levenson,
2020).

Despite he significance of SMEs to the® economy, thereontinues to béttle information on
how SME operatorglan for, respond to, or learn from pandemespecially athe firm-level
(Burton et al., 2011; R. E. Watkins et al., 2008; R. J. Watkins et al., Z0@3e hae been
surveysconductedthat address SME operators and their experience during the GC/ID
pandemic; however, the majority doeused on economic impacts of the g@mic without
consideration of complex ever{es.g.,Bartik et al, 2020; Buffington et a].2020) Research
focused upon SME resilience to natural disasters tends to be better established in the literature
and offers relevant insights as to the respoobeisiness interruptioand recovery of SMEs

from the COVID19 pandemige.g., Runyan, 2006; Torres et al., 2019). However, we are not
aware of anyationatlevel surveybasedongitudinalresearch on the experiences of SMEs
dealing with complex threatsaharise from compound risks of natural hazards and pandemic
conditions.Thefirst wave of data collectiotook placein the summer 02020 andsreported
upon inHelgeson (2028, b.

2.1. Relevant Partnerships and Cooperation

The main audience forighstudy andhe associatedurvey results was envisioned tofbderal

partners and other entities that provide resilidmased assistance and guidance to SM#sh

as the Federal Emergency Management Agency (FEMA) and the Small Business Administration
(SBA). Datacollectedthroughthe Wave 1 @rveyin summer 2020 wenmeant to provide basis

for lessons learned for counterparts at appropfeateral agencies for them to frame and

distribute SMErelevant guidancédata garnered via the Wave 1 survestioment vereused as
baseline information for development of the Wave 2 data collection instruments reported upon
here.lt is extremely rare to study a disaster event during the impact period and to trace recovery
atthe individual entity level, especiglin the face of compound risks. The nature of CO\ID

has provided us with a unique opportunity to conduct two waves of data collection during the



impact period, recognizing thegcovery at the SMitevel remains a work in progressidis
idiosyncratic br a number of local and SMé&pecific reasons.

Relatedpartnerships and collaborations are document&d$T DCIO02 (Helgeson et al.,
2020).There areseveraknown Federal consumen$ Wave 1 data from this studincluding,

but not limited to the Minoty Business Development AgendyQAA Sea Grant Network,
Womends Bureau, Daadotheel StSmmagl BusinessfAdntingstoabon. ,There are
additional institutions outside of the Federal government that use thendgaiding theUS

Chamber of Comerce Foundation and local business chamisenshermorebriefing

documents on this study have beequestedor inclusion in the FEMA/Argonne Laboratory
AiCOVID-19 Data and Assdgsememtt i PaWedl, ® avhd cih 1 s
NationsOffice for Disaster Risk Reductiof NDRR).

This longitudinal studyin combination with &NIST-NOAA collaboration started ilate 2018on
placebased interdisciplinarME recoveryirom naturaldisastes inspired aditional

investments withirihe Regional Integrated Sciences and Assessments PrdBi&#A), focusing

o nBusiness Disruption and Resilience in the Context of Complex Climate EveDtse goal

of thistargetedunding effort launched in early 202is to create a Community of Practice for
social science projects thdi)(give insight into the ways small and medium businesses are
impacted bycomplex events and the unique ways they can become resilient tankeimai2)
engagecommunities in devejung relevant and usable research to support them in evaluating
options This work continues to move Federal interest in complex events at thesBME
communitylevel forward.

2.2.  Objectives

This surveydata collections the secongbart ofan ongoindongitudinal effort to addresSME
Complex Event Resilience. There &war interconnected objectives the longterm effort
namelydocumeration and understanding:of

1. Novel resiliencebased mitigation actions employed during the COXtEDpandemic by
SMESs

2. Challenges in implementing resilienbased mitigation actions,

3. Use of past strategies and approaches to mitigate risks and adapt to the current situation,
and

4. Planned resilience actions and strategies in the case of a complex event during the
COVID-19 pandemic.

This effort is aimed at delivering relevant data édéral partners and other entities in providing
guidance toSMEs on: 1. mitigation planningand adaptatiorior natural disasters during the
pandemic an@. disaster readiness strategies to cope aiith recover fronadisruptions from the
pandemic.



An additional research goal is to advance best practices in data collection for SME resilience

related to compouhrisks and complex events, especially under deep uncertaimsyreport
addresses this goal.

Objective 1

Identify resilience-based
mitigation actions employed
during the COVID-19
pandemic by SMEs

Objective 2

Assess challenges in
implementing
resilience-based
mitigation actions

Objective 4 Objective 3

Assess planned resilience
actions and strategies in the
case of a complex event
during the COVID-19
pandemic

Identify use of past strategies
and approaches to mitigate
risks and adapt to the current
situation

Figurel. Longitudinal study objectives.



3. Scope and Framing

The potential scopef this longitudinal studyand Wave 2in particulary is broad given the

extent of issues SMaperatordace in addition t@ddressingCOVID-19 andor natural disasters
as well aother acute and chroniisk factors that creatadditionalvulnerabiliies

This sectiorreviewsthe conceptudraming of thes t u dsgassnent of complex events and
additional vulnerabilitiesn terms of impact and lorgerm recoveryon SME operators and
employees as part of larger community resilieddes section also provides a summary of
findings related t&ME mitigation and adaptation in the face of business interruption. Findings
speific to natural disaster and EWE disruptions are summarizedraadging findings on SME
mitigation and adaptation in the context of COV1Bthat are especially relevant fioiclusion

as we ask about complex event impactsnoted.

3.1. Hazard Types

Hazard typesonsidered in this longitudinal study and situated within a larger taxonomy of
acute, chronic, covariate, and idiosyncratic hazardsletailed ifHelgeson et a(2020c)and

are summarizeth Table 1LF or t h iwe focsistupod gomiex events and the effects that
arise from addressing natural hazards while responding to pandemic conditions. Although
COVID-19 and potential EWES originate from separate causesirtipacts could coincide
spatially and temporally adding an additional layer to current theorizing around preparation,
response, and recovery in this category of spatially concurrent (related or unrelatedphazards
(ibid.).

In our study wespecificallystrive todifferentiate between acute and chronic shocks and
stressorsChronic events are recurring and often can be expected; they may include events such
as seasonal flooding and the influenza season. Acute risks are associated with less predictable
hazard events that occur less frequenitysome literaturgacute events are referred to as shocks
(e.g.,Marques, 2003; Kozel et al., 200#)d chronic events are referred to as stressors; however,
for our framing, chronic events can manifest as a sefigisocks that cause lofigrm stress.

Furthermore, we acknowledge that these events occur whthidimensions of common risks, or
not, across entities. To this point, an idiosyncratic risk refers to the particular experience of a
given SME operator and is typically unrelated to the risk(s) faced by geograpbalkdbated
SMEs.In contrast, covariate risk refers to the experience of multiple SME operators in the same
region facing largely similar objective risks, the impacts of which may be moderated by
mitigation, adaptation, and/or coping capacities and choices.

The impacts bCOVID-19 continueto affectthe ability of practitioners and communities to

prepare for, cope with, and respond to natural disastetading EWESsIn particular, COVID

19 may amplify oexacerbateisks to SMEs associated with a wide range of nahazard

types, as well as affect SMEs owner/ manager so
associated risks. Complex events can result from multiple hazards, often through a complex
combination of both natural and humarade causes.



Furthermorein Wave 2 of this study we pay increased attention to potential sources of the social
amplification of risk through existing vulnerabilities p®VID-19 and those increased during

the pandemic.

Tablel. Examples of covariate/idsyncratic and acute/chronic shocks and stresses relevant to

SMEs(by source, not impacts or effec{selgeson et al., 202D

Idiosyncratic Covariate
Acute 0 Death of a family member / 0 Earthquake
employee 0 Hurricane
0 lliness 0 Tornado
0 Loss of supplier(s) 0 Dry spells/erratic rain
0 Social exclusiondiscrimination 0 Market shock (price volatility)
0 Crime/ violence 0 Disease outbrdéa
0 Theft
Chronic 0 Social exclusion/ discrimination 0 Drought
0 Longterm illnesses 0 Climate change/variability
0 Landdegradation
0 Community longterm health
and economic wellbeing
3.2. Complex Events, mpacts and Recovery Capacity

While most frameworks identify risk as a primary concept in disaster managanaergsilience

planning they fail to explicitlyinclude the dimensions of riskhich a given SMEnayface.

By consideringR =f (V, H), riskof a given impactas a function of vulnerabilitpV) and hazard
(H) (Cardona et al2012) the need to both reduce hazard occurrence and address SME (and
communty) vulnerabilityin the context of these evenssclear.Hazards encompass the whole

gamut of adverse everdad circumstancescluding natural, political, economic, and

technological Of course, in the case of complex eventstherthe hazard nor the vulnerability
is straightforward to specify, much less measithels, risk mitigation strategies that are domain
general ardikely the most efficient when the nature of potential hazardsasacterizetby deep
r e s constraineds

uncertaintyand the SME© per at or 6 s

Vulnerability mayincludeconsideration for collective assets, resources, and strategies adopted

and

by the SME operatsmpre- and postevent impactLeveraging the livelihoods perspective of
vulnerability (Sakar et al., 2019)assets and resources can be categorized as
technologicalkbhysical,environmentaliatural,economidfinancial, humarsocial andpolitical.

However, theeffectiveness of SME operatéassets and resources is shaped (i.e., enhanced or
corstrained) by framing processes, institutions, and policies (PIPs) that are typically external to
caody e nt

t he

SME

operatoro6s di

rect

control . A

potentially deepening vulnerabilitis ineligibility of the SMEfor a loan or insurangeayout.

Additionally, therearesome complications from the fact that SME operators act upon perceived

assets

ar

e

e



risks, which is sensitive to learning, agency, and flexibility of resources and aéslgisspn et

al., 202D), but also uncertainty in perspectives, expectations, and relative risk tolerance. Wave 1
of this study recorded a number of ktsanoptimal financial decisions reported by SME

operators motivated for their care for their employees, uncsrsuntounding PIPs, and

perceptions about the complex event they faced (e.g., expecteldiendf COVID19

transmission).

Livelihood resilience is a policy concept in development context research that emerges across
various disciplines (Tanner et al.,18), but is not often applied in the developed country
context.Generally, this view recognizessilienceas a process th&ickles a wide range of

shocks, vulnerabiliés and stresss across communities, but is couched in access to meaningful
and effeatve work and wealtfCDC Foundation and Wellbeing Trust, 202B¢silienceoffers

an important agenda for working as part of an integrated and comprehensive approach to
assessing and addressing factors that wunder mi
including climate risk, environmental sustainabiléyd social inequalities or exclusi@dN,

2013) The main effect of natural disastersd EWESs on the livelihood of the resourp®or

and limited across the world and these impacts filter bacletodmmunities in which they are
situated.

There are a number of concepts relevant to the impact felt from a complex event by an SME
operator and the wider community (i.@a employees and customers). Tloacepts in the

context of SMEs most relevanttize design of our Wave 2 survey instruments are noted below.
In this context we assuntkat the compounding event is classified as a shock.

Capacity is acombination of all the@ssets ancesources availablgithin an SME and
afforded to the SME bs community, society, or organization that can reduce the level of
risk, or the effects of a disastem an SME Capacity may includphysical, institutional,
social, or economic means as well as skilled perdon

Adaptation measuresare structural and nestructural measures undertaken to limit the
impact of a hazard event that are enacted once the event impact has\degistion
may be classified as anticipatory

Mitigation measuresare structural and nestrudural measures undertaken to limit the
risk of exposure and/or the potential adverse impact of hazard elVeese mitigation
actions may be preparedness or prevention based.

Preparednessactivities and measuresetaken in advance to ensure effective
response to the impact of hazards, includimsgirance purchases.

Prevention activities provide outright avoidance of the adverse impact of hazards
and means to minimize related disastgpacts

Coping measuresare the choices made by SME operators given available resources and
abilities to face adverse consequences of disaster impacts that could lead to a disaster.
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Inherently these may be adaptation measures that preempt future SME growth and
capacity to contine business.

Response relief measuresonstitute the mvision of assistance or intervention during or
immediately after a disaster to méle¢ needs of affected SMEs. These are generally in
the form of PIPs and may be shat longterm in duration.

Reslience characterizes theapacity othe SME as an organization to adapt by resisting
or changing in order to reach and maintain an acceptable level of functioning and
structure. Typicallythis characteristigs tied to time ofull recovery of theohyscal
structure, function of the SMBr net revenue of the SME pastent.

Impact Risk

Processes,

Insitutions, and
Policies (PIPs

I T T 1
Hazard(s) Vulnerability Capacity
I_ - Probability - Structures i - Mitigation Action

- Severity - Employees - Economic - Adpative Capacit

- Supply chains - Environmental jilill - Coping Capacity
- Supporting
infrastructure

Figure2. Components of impactrisk at the individuaSME level.

Disasterrisk reduction literature often highlights the importance of focusing less on the potential
expected characteristics of thazard event and more on the vulnerabilities and physical
exposureglLavell et al., 2012)which may be in the form of stressors, tthate the ultimate

impact ofadisasteronanSRE st ructur e, asTeisaspecidynd human c
significant in the case @omplexhazards with deepncertainty As shown in Figure 2, an SME

with greater social vulnerability will likely have amplified impacts from a complex event.
Furthermore, vulnerability in addition to a singular event can also constitute a complex event.
Handmer and Dovers (2007) note thiaeg certain risks and hazards, atbetinderstanding of
vulnerability would allow for different outcomes for a given populatieurthermore, if we

better understand vulnerabiliand this isadequately predictivéivelihoods may more easily be
protected across various singular and compients through the supportexisting institutions

in disaster prevention (Cannon et al., 2003).



SME A Disruption SME B Disruption

Natural hazard induced
interruption
COVID-19 induced
interruption

Small- & Small- &
Medium-sized Medium-sized

enterprise enterprise

(A) (:)]

Figure3. Schematic of amplified impact based on-preésting vulnerabilities; SME A is more
vulnerable thams SME B.

Additional discussion exists around transferring covariate risk from the SME or community to an
institution or agency that is better equipped to handle it, such as the government via social safety
nets or an insurance agency. In both example cases, sihe¢ements are effectively shifted

from the vulnerable SME operator. Some form of residual risk always remains, and therefore is a
process; ideally this feedback loop engenders a specific process from risk reduction, to risk
transfer, and finally prudemisk-taking.Vulnerability that is associated with the social

amplification of risk is often overlooked as an underlying risk driver in programming and
analyses that is not easily addressed by prevention and mitigation, while addressing vulnerability
diredly may greatly reduce impacts of natural hazards and EWifiste 3 provides a schematic
presentation where SME A is more vulnerable than SME B ahead of the occurrence o COVID
19 and/or a natural hazard. In turn, the impacts on SME A are greater.

3.3. SME Mitigation , Adaptation, and Coping

The option set of potential mitigation strategies relevant to a given SME depends on the type of
risk involved, e.g., acute or chronic, singular or complex. For example, Wedawatta and Ingirige
(2012) observed that inglcontext of persistent flooding, SMiperatorsmplement different
propertylevel mitigation measures as well as more generic business continuity/risk measurement
stepsto achieve a desired protection lewéet, manymitigation and adaptatiomeasures that are
relevant to flooeassociatethazardsare not relevant to SME COVHD9 response (e.g., CDC,

2020), but adapting more generic business continuity tactics in place may help in the context of
COVID-19. We see evidergcof thisclaimin the Wave 1 data collectédelgeson, 2020a).

Surveys of SME operators that directly address COY®0nterruptions report mixed results on

adaptative behaviors and expectations for recoggpite the strain that COVHD9 has
exertedon businesses, the proportionmof d s i z e @xecativesno teirk the pandemic
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will havelargelong-term negative impashas decreasetioweverthese respondents continue

to struggle with uncertainty and consider their main challenge maintagiatgnships with

customers and managing workforce disruptions (NCMM, 202t1¢.US Census Small Business

Pul se Survey demonstrates that from spring 20
expectations of a return to normal operational levelsestatmes, largely by the percentage of
businesses in a given sector that were not affected by the pandemic or already returned to

Ainor mal 06 by winter 2020 (Buffington et al ., 2

Although it is clear that businesses continue adapting phetesses while making their
operations more flexible, businesses have also benefited from past experiences with natural
disasters to implement several actions that have helped them to cope with the impacts of
COVID-19 (Helgeson et al., 2081

4. Samplingand Survey DevelopmenProcedures

The inherent limitations in conducting SME research at the entetpviskaredescribedn
Helgeson et al. (2020d)early all such survey work tends to ussvenience or representative
samples, as opposed tosmdomized sampling strategy (e.g., Corey and Deitch, 2011; Lam et
al., 2012; Lesage et al., 2011)

Given theconstraints posed by the COVD® transmission period the entirety of this

longitudinal study is planned to be conducted onliaarakas (2008) indicates that Internet

based surveys are one of the most predominant survey types due to easiness of use, cost, and
rapid response timeAt the same timehowever this mode of survey can be an important source
of biasbecauseaot all potentialrespondents always have access to the Intahet recruitment

is characterized by sedielection andthere tends to be significant demographic difference
between thosmdividualswho decideto participate vs thosewltonot | eadi ng t o HAun
cover age bi @2610) Giadthatad3 % ef Areencan adultsise the internet today

(Pew Research Center, 2@lthe 1 s s u e-c 0 ¥ e imaymet lgeso problematicThis

can generally be solved by properly designing online surveys thateessible and readable not
only on computers and tablets, but also on smartphones (Helgeson et al)., A02@ver self-
selectiormaypose serioussues to the reliability of éhsurvey. In this particular cagbere is
inherent sample selection bias due to the impacts of the pandemic, with struggling or failing
SMEs less likely to respond to the survegd e.g., Sadiq, 201Both sources of bias

nonetheless, magduce thelaility to generalize survey findings (DuGoff et,&014)1

Furthermore, Wave 2 of data collection comprised of two instruments and two samples. The
first, referred to herein as Wave 2A, is a true longitudinal sample that contacted respondents
from Wave 1 who indicated that they would like to be contacted agadiallimv-up information

and participation. The second, referred to herein as Wave 2B, was a refreshment sample and is
discussed at length in Section 4.2.

! Typical approaches to correct for these sources of bias include propensity score methods and other survey
weighting methods, as well as survey design that draws from a larger, known sample (Schonlau et al., 2009;
Bethlehem, 2010; DuGoff et al., 2014). Sls beyond the scope of this publication.
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4.1. Wave 2A: Contacting Wave 1 Respondents

Wave 2A respondents all answered Wave 1 of this longitusindl. These individuals all
indicatedat the end of the Wave 1 online survey that they were willing to be contacted to learn
more about the Wave 1 results and to consider continued participation in Wave 2. These
respondents were contacted by email andssdécted into participation in Wave/&n example

of the email communication provided to Wave 2A respondents is in Appené&urthermore,
these respondents were @bvided with the summary report and the full report arising from
Wave 1 aggregate dat@nds.

4.2. Wave 2B: Refreshment Sample

The use of refreshment samples in longitudinal studies involving panel data is fairly typical.
fiPanel studies typically suffer from attrition, which reduces sample size and can result in biased
inferenceé ( D e n, g013.Witimatély, a new sample of respondegitgen thesurveyat the

same time as a subsequent wave of the panel offer information that esedhe diagnosand

adjust for bias due to attritioAdditionally, the refreshment sample, in this cagse\Wave 2B

sample can be used to bolster the overall panel sample in data analysis given that response
characteristics are not statistically different from the original Panel (i.e., Wave 2A respondents).

Furthermore, the use of a refreshment samplesmnype of research allows us to explore the
extent of recall bias relevant in collecting data after the initial impact stage. This may have
implications for future data collection and field deployments after a natural hazard which
typically poses tensiobetween the efficacy of burdening SME operators during initial recovery
stages and the concern that perishable data will be lost withottieneafin-person) collection.

The Wave 2B respondents were derived in the same manner as respondents to Tiave 1.

contact information folJS businesses was obtained from USBizData.com. Each record in this

list provides information on a business name, business physical addressfi@ ap&act at the
business, role of the contact within the business, business email address specific to the identified
contactand other business characteristics (e.g., number of emplogees#jonally,
USBizData.conprovides information related the Standard Industrial Classificati¢g8IC)

code which for practical purposes waanslatedo the corresponding North American

Industrial Classification System (NAICS) codgsociated to each business.

It is also important to mention that the main ehijes in Wave 2B was to colleetdditional
information from businesses in economic sectioas were nosurveyed in Wave ih addition to
adding to the sample using the original sectoherefreshment sample aimed to focus on SMEs
with NAICS 54 Professonal, scientific, and technical servi¢esd 72(Accommodation and

food servicegin the states targeted in Wavewlhich have been largely impacted by COVIB
related restrictionsTheinformation collected in Wave 2B comes from the same States goecifi
in Table 2 in Helgeson et al. (2690In addition,Wave 2B included seven additiorstdites

prone to the occurrence of natural hazards based @HBeDUSdatabase, which lists counties
for each state that suffered losses dudwaderstorms, hurricanes, floods, wildfires, and
tornados from 1960 to the presesde Tabl@. As with Wave 1, all counties that experienced a
natural disaster at least once since 1960 were selected for Wave 2B. In general, in the additional
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sevenStates, Wave 2B focused on surveyiS§IEs in the constructiosector (NAICS 23)
manufacturindNAICS 31-33), Professional, scientific, and technical servi@¢alCS 54), and
Accommodation and food servic@$AICS 72).

Businesses were contacted bgnail2. The data was then filtered by number of employees,
counties, North American Industrial Classification System (NAICS) ¢@iebthe position of
contactswithin their respective SME he geographic regions of interest were initially
determined through an attgt to obtairadditional proportionadlata for all FEMA Emergency
regions, NOAA climate region¥Kéarl & Koss, 1984 and the four highevel Census geographic
regions US Census Bureau, 201®lortheast, South, Midest, and West.

Table2. Wave 2B ampled states by Census, NOAA, and FEMA regfon§Vave 2B (i.e.,
refreshment sample)

State [Census regiol NOAA region FEMA Natural hazard types*
region
CcoO West Southwest 8 Flood, fire, coastal storm, snow, sev
storm

KS Midwest South 7 Severe storm

NJ Northeast Northeast 2 Hurricane, severe storm
OH Midwest Central 5 Severe storm, sShow

OK South South 6 Severe storm, fire

PA Northeast Northeast 3 Flood, severe storm, hurricane
Wi Midwest East North 5 Severe storm, flood, drought

Central

a Sourcehttps://www.adt.com/naturalisasters/declaratieanalysis

An introductory email letter was sent to the determip@idt-of-contact(POQ for each SME

location in the sample. The letter was directed to the individual with the unique SME name and
t he HiGt@ame wasised. This cover letter invited participation in the survey and described
the goals of the researathescribed consent (and its revocation process), how collected data will
be used, and promised anonymity. Additionally, the OMB clearance statement was presented
the potential responderk sample of thisront matteris provided inAppendix B.The preented

letter differed acrosgespondentseachemail was addressed directly to the POC for the business
and thepotential respondentas provided a unique survey link. In this manmercan
approximateesponse rates.

2 Email addresses were verified using ktidionVerifier ™ tool, an online email verification tool that checks email
syntaxes and DNServersand creates an SMTP connection with the recipients' server to find out if the email
accounts exist. The tool is accessible fiutps://www.millionverifier.com/
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4.3. Sampling Unit and Survey Respondents

Respondents tthis data collection includewners or managers of a busirfestsa single, given
geographic location. Previous research suggests that interviewing owners and managers provides
the appropriate level ahalysis to understand business cul{énegier and Teece, 2009; Grinyer

and Spender, 1979; Schindehutte and Morris, 20013. also assumes that decisions that define
the SME and its employees have to udadgtatamat el y
single locationthus, we refer to the respondents in general terms as SME operaessgle

location isimportantin this type of researckinceacute anddiosyncraticevents differ largely by
geography, especially for natural disastererEthough SMEs owned or franchised by larger
corporate entities may be guided in their preferences and plans, local conditions require some
level of local decisionmaking.

The Wave 2A survey instrument was offered only in English, as the panel respaniaients
optedin all felt comfortable answering in English. Thgrvey instrument Wave 2Bas
translated to Spanish and respondents could select whether they answered hnoE Sgianish.

4.4. Survey Mode

Following the procedures employed in Wave 1 of data collection igad gpontinuedimitations
faced due to the social distancing requirements of CGM[ths data collectionvas conducted
entirely online using internddased survey instrumest

Internetbased surveys are one of the most predominant survey types due to ease of use, cost, and
rapid response times (Lavrakas, 2008). This choice of mode directed the sampling approaches
employed. It should be noted that intédrbased surveys can be subject to significant bias

resulting fromundercoverageandself-selection Yet, for a nationalevel survey this is a logical

way to contact potential respondertst all SMEoperatordave access to the internet, and

there tends to be significant demographic difference between those who do and do not. The
onlineinstruments wer designedh a manner that madeemaccessible (i.e., readable) on

computers, tablets, and smartphones.

45. Caveats

At the time ofthe COVID-19 pandemic, mline surveys lend themselveswelo t hi s fAnew
nor mahenmd@r e aspects of edodmphn therd hasstheemanhave mov
unprecedented digital surge amsgharp jump irthe uses of thinternet However,our online

surveys were associated with some important limitationghe survey protocol described

heren, surveys were subject to the relationship between the sample and the population being
unknown. For exampléhereis constant attrition of SMEs and some researchers suggest that
checking social media, such as Yelp, is the most precise way to determiset!abffe outof-

business, especially during COWD. As such, there is no theoretical basis for computing (or

3 Although a firm is usually referred to the literature as a corporation or large enterprise with multiple business

l ocations, her e ,O0weil bwsse ntehses ,toe rammsd ffifoirrgmani zati ondo as syn
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reporting) a margin of sampling error and thus for estimdtiagruerepresentativeness of the
sample.

Ideally, survey sections would be @omized across respondents. The limitations of the platform
used for data collection did not offer this option.

Additionally, some people and organizations still struggle with, or do not feel comfortable going
online.Given that survey respondents were-selected, the surveys were saffministered, and

the fact that some SMéperatorglid not feel comfortable taking the suyvenline (e.g.,

particularly those SMBperatorswithout Internet accessyith no orlimited Englishliteracy,or

SMEs in information and technology sectors with cybersecurity concerns), ihletynot have

the opportunity to opin to participateFuturecollaborations witthose agencies and institutions
which serve these populations would

In 2020 it was estimated th@&b % of adults in the US own and use at least one smartphone with
internet capability; for the age group-30 years it is 95 % (Pew Research Center, BD2¥ith

this in mind, oursurvey displays were optimized for use on smart phones.

Furthermore, the sueysmight be completed by SMBperatorsvhotook a specific interest

the subjecfe.g.,thosethat suffered thgreatest interruptions or struggled to ajlapherefore,
SMEs with lessrinterruption andnaybeless likely to participate artiereforewerepotentially
underrepresented in our samples.
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5. Survey Sections and Data Types

Survey sections are not titled/named in\Wiave 2A or Wave2Burveyinstruments asiewed

by respondents online, bate rather used for reference purposes in this discussion and between
researchers during the survey development and data analysis. At the start of each section, there is

a brief descriptiorof the section to helfhe respondent understand the type of toes to

folowand the researchersd rat.ionale in asking f

For the most parguestion responses are cldsmded; however, iseveraresponses there is
space for qualitative responseshythersspandental |y w

Below we provide a brief description of each specific survey section in the order they appear in

the surveyinstrumentsThe two survey instruments are largely similar. The Wave 2A instrument
collected data for the period from August 1ot fAipr esent 0 when the sur v
December 202F-ebruary2021). The Wave 2B instrument sought to collect data relevant to the

period August 1 to the present (i.e., Jandeepruary2021) as well as data comparable with the

survey instrumentsed in Wave 1 in terms of timeframe (i.e., MarchAL@just 1, 2020).

The full surveyinstrumentor Wave 2A respondents provided in AppendiXC. The full survey
instrumentor Wave 2B respondents is provided in Apperi¢English) and AppendiE
(Spanish).

All questionsin the surveyinstrumentsare optional; the respondantly skip any single or
combination of questions. Additionally, there is some-$tgic incorporated within the survey
instrumentsThus, not all respondents are asked to answer all questions.

5.1. Type of Data Collected

Measuring resiliencajectories overime relies on both objective and subjective measures.
Objective measures are directly observable data related to a shock or stressor. Some examples
include rainfall data anlbsses ofnfrastructureor otherassets; generallyhey can be

standardized anare widely accept, even when they are sefported.

SMEs and communities experience shocks and stresses diffdrasglg on contexsubjective
measures capture these unique perceptions and experiences. Additionally, at the individual entity
level, obective measures can be challenging to obtain during and immediately following a
disaster, acute or chroni8ubjective measures depend upon-ssghbrted qualitative and

gualitative survey data. These tend to be less standardized than objective mieaistogess on
experiences, perceived severity, recowapacity and coping strategies. Through development

of scales and detailed response guidance subjective questions (e.gendiedeuestions) can

be increasingly standardized.

Subjective measurese be used as substitutes for objective measures or as complements to
objective measurds provide an alternative perspective. Typically, subjective measures may
include more bias, but they capture unique personal experience and perceptions that ey provi
insights into subsequent behavior.

There is data collected that is objectinanaturei though subjective to perceptidnthroughout
the survey, such as tiesbange in employee numbers and gross reveétmsever, these data are
all subjective in the sese that they are subject to sedporting.
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5.2. Opening Screen

The opening scresmf the Wave 2A and Wave 2B surveys reiteiafermation that was
provided in thenvitation to participateasdiscussed in Sectich In the case of Wave 2Ave
thank the respondent for their participation in Wave 1 and continued interest in participation.

It is important that all relevant information about what is being requested of the respondent and
participation consent is fully understood. This frontteraprovides an overview of the data
collection goals and indicates AewMBriumber espon
is also included.

It is good practice to acknowledge the challenges COGMDontinues tgpresent folSME

operators and employedaurthermore, as with most events that affect not only the SME, but

also potentially the household of the owner/manager and the wider commuaryealCOVID

19 is no doubt creating worry for the respondent in many realms of their life, both professional

and personal. Thus, the researchers were cert
time and acknowledge their potential conceand $ruggles.

This front mattealsoprovides some directions for how the respondent shidaklly interact

with the survey should they opt to participate. For example, it indicates that the respondent

should answer from the perspectiveadinglebusinesdocation (i.e., street address location),

should theitompanyhave multipldocations The OMB Control number is clearly provided.

The researchers provide a clear point of contact (POC) at NIST should the respondent need
additional clarificationhave qustionsthey want answeredy concerns hat t hey déd | i ke
register.This initial scene texteads as though it is a letter from the NIST POC which makes it a

more genuine invitation for the respondent to engage.

5.3.  Opening Sectioni Current Business Status

The opening survey sectiaf both survey instruments asks the respondeinidioate the
current status of their business.

The survey branchesdf? based on the response to this questiaihe respondent indicates that
their business is permanently or temporarily closed, there is a short skatifwllows that asks
additional details about the perceived source of/reason for closure. In particular:

1 When the closure took place;

1 Whetherthe closure is related to COVADS;

1 If the business experiertissuesother than COVIB19that contributed to the closyre
1 Any adaptive measures taken before the closure;

1 Expectation®f whetherthe business will open again.

The survey then skips the closing section and thanks the respondent for their time and asks
themift hey6d | i ke to be contacted with findings
waves.Then the survey terminates for this group of respondents.

If the respondent indates that their business is still operatiaglifferent set of questions are
presenéd. These questions addrasgpact and adaptation due to COVID specifically,
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discussed in Sec. 5.4, natural hazard experience, discussed in Sec. attituaied about the
future, discussed in Sec. 5.6

5.4. COVID-19 Impacts

This section asks the respondent to describe the impacts of CO/D their business. For
respondents of the Wave 2A survey instrument these questions are asked for the periotl, August
2020 to the present. At t he DecembelODNe survey
Respondents of Wave 2B were asketegpondor two time periods: March 13, 2021 to August

1, 2021 and August 1, 2020 to fesent. At the time the surveywaslivdhe A pr esent o
January 2021.

This section asks respondents to consider the following questions for the timeframes relevant to
the given survey instrument:

1 How would you describe the impact you are currently experiencing from CQ9Y™D

1 What are the most important factors that influenced the chowwbetherto resume

operations or teontinue operations if they never ceased?

How has the COVIBEL9 pandemic impacted the operation of your organization?

What is the approximate percattangen employees at your business compared to this

time LAST year?

1 The financial assistance applied for and received is asked in both Wave 2A and Wave 2B.
Theresearchers separate the respondent applying for different financial assistance across
sourcetypes and the assistance received (or not) by the SME.

1 Any adaptation actions the respondeas started or continues to do to address the
COVID-19 pandemic.

This section containstaypotheticaljuestion to help gauge whether the respondent believes they
would have made different choices in terms of adaptatnohcoping with COVIBL9 related
impacts on their SME.

T
T

5.5. Natural Hazard and EWE Experiences

This section asks the respondent to indicate past experiences that the SME may have with natural
hazardsand/or EWEsthe respondent may select multiple hazard tylpegerience with these

types of events during the COWAL® transmission period are asked for the time periods relevant

to Wave 2A and Wave 2B.he researchers control for those SMEs that mag baperienced a

natural disaster since the start of the CO\MDpandemic using skilpgic to understand

response to such an evehtese respondents are asked:

1 Whether the response to the event(s) was impacted by CO¥ID

1 Howthe impact of the event(Bjpacedthe businessompared tahe impact okimilar
eventgpreCOVID-19 and whether thenpactwasgreater than in the past because of the
nature of the natural hazardEBWE asopposed to the compounding effects from
COVID-19.
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A set of questions in this section ask the respondent to consider the extent to which
preparedness actions taken in the past and
opinion. In particular:

1 Whether actions taken by the SME to prepare for ahhazards in the past have helped
address the impact of COVAID9 felt by the SME;

1 Whether the respondent plans to adoptmagtices used during the COI®
pandemic in anticipation of future natuhelzardsand

1 Howt he r e s abilitytd mapdrddrsnatural hazards in the futuneay beaffected
by the impads) of COVID-19 m their business.

5.6. Attitudes Section

This section asks the respondent to condigere plans fotheir SMEin the context of COVID
19 response, as well as shpmedium, and longetterm concerns that may combine with
COVID-19 impacts to create a complex event currently and into the f&reach of the
concerns the respondent is asked to indicate: (I)lehal of concern about the potential
occurrence and (2) whether they or the SMEagge has implemented steps to reduce the
business risks that are/would be related to the specific concern. The respondent is asked to
consider the following type of evemt

1 Natural hazards / weather events and potential impacts of these events
Market or financial volatility (e.g., supply chain disruption, operational issues)
Subsequent wave of COVHD9 associated restrictions
Other public health issues (e.qg., flu season)
Workforce issues (e.g., workforce safety, workforce reduction, absenteeism,
retaining/rehiring staftonsumeiside issues
1 Consumesside issuege.g., preferences for online shopping, reductions in foot

traffic, low holiday seasosales)

1
1
)l
T

Furthermoretherespondent was asked whether they feel that they havestwrces needed to
protect their SME against thiglentified risks and whaksources, information, or support they
feel they needrinally, the respondent is asked to indicate the amount of time they think that will
pass before the business returns to itsG@/ID-19 conditions (e.goperational level), if ever.

5.7. Business Information Section

This section asks the respondent to provideendietailed information about the SMi& which

they have responded to the survey. For first time respondents as a part of Wave 2B respondents
are asked to indicatbe business sector, founding year, geographic location, and ownership
structure Responderstin Wave 2A and 2B are askedabbut ei r SMEOs typi cal
preCOVID-19 and relative revenue changeshe last month. Respondents are also asked to
indicate what percentage of their current monthly expenses goes towards payments for things
that no longer generate (direct) revenue, suchdmor dining space that eaa be useabr office

space that is not currently occupied
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Respondents are asked to indicate ownership structure and thdiesaibed rae andethnicity.
Finally, the respotlent is asked to indicate whether their SME employs anyone who identifies as
disabled.

Six attitudinal questions are posed about CO\IMDand its relative impact on the SME, asking
for levels of agreement.
1 COVID-19 did notimpact my business iany significant manner
1 COVID-19 posed thgreatestrisk yettomgr gani zati onds surviwv
1 The impacts of COVIEL9 will leave myorganization unable tcope with a
naturaldisaster, should ormccur, in the next year
1 Iam not concernedbout a second wave GOVID-19 and thgotential effects
on myorganizatio
1 Stress on my busineg®m COVID-19 hascreated increased straasmy home
life
1 Stress in my home liffom COVID-19 hascreated increased strdss my
business

5.8. Closing Section

The closing sectionf the survey asks whether the respondent would like to be considered for
follow-up on their responses and/or be provided with a summary report of responses to the
survey. Finally, the respondent is asked to provide any additional information of which they
would like the survey team to be aware.

5.9. Survey Approvals
Thefinal survey instrument went through the review process for the Paperwork Reduction Act

(PRA) (1995. Pub. L. No. 1643, 109 Stat 163) under the NI&SEnericClearancdor
Community Resilience Data Collections FW: RenewabfB Control #06930078.The

purpose of this review is to: Afensur ethe he gr e
utility of information created, collected, maintained, used, shared, andhthssed by or for the

Feder al Government; and to fAi mprove the qual.i
decision making, accountability, and openness

The data collectiorinstrumens and data collection methodoieg for both Wave 2A and Wave
2B were also approved by the Institutional Review Board (IRB) at NIST, which oversees human
subjects research.

TherelevantPRA and IRB approvals aevailable upon request.
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6. Summary and Future Efforts

6.1. Current Status

At the time of writing,over a year has passed since the March 13, 2020 Federal Emergency
Declaration concerning COVHR9. SME operators and those for whom SMEs provide
employment and services in the larger commurtytinue to face challenges related to COVID

19 restrictions and decreasexd/or changeis consumption patterns across a number of sectors.
TheUS Congress has approved several stimulus and relief packages, with businesses receiving
over $700 billion inforgivable loandetween March 2020 and March 2021 (US Chamber of
Commerce, 2021 Mitigating health concerns is key to economic recovery (Chetty et al.;2020)

as ofwriting, over108million people had received at least one vaccine dose, with68ver

million reported to béully vaccinated: Moreover, many states and local jurisdictions have

begun to loosen restrictions impacting SMEs business practices (e.g., opening hours and status)
(KFF, 2021).

Many SME operatorsare dealing withmpacts from andecovery towardsomplex events
arising from natural hazards that occurire@02@® in many cases more than one natural
hazar@ during COVID-19. Furthermore, some SME operators and their communities are
dealing with additional stressors from ongoing recowemn past natural hazards (p@OVID-
19) and social vulnerabilitigbat are known to amplify impacts of other acute and chronic
impacts.

There are indications that the COVI® transmission and direct impact period may start to
subsideand a period ofacovery will begirwithin the coming month$iowever, at the time of
writing there is some fear of a spring surge in COMM#Dcases as the COWAID variants

continue to spread quickly (White House, 202Rublic health guidandedicates thatrequired
limitations on many SMEs are rolling back at state and local I&EIS, 2021). Itis unclear the
speed at which and the extent to which consumers and employees will returpamgeenic

social norms in terms of interactions with SME services and gooeledfRemes et al. (2021)

note that consumer spending, a major source of economic activity, will be robust, but there are
lasting changes to consumer spending patterns.

The survey instruments presented in this DCI continue to help us understarie\&\fidanning

for complex events across sectors and in the context of past experience and vulnerability profiles.
Furthermore, elements of the survey may apply to botbrigit and nonprofit enterprises in

other data collections. As the researchers undertake the next phase of the SME Complex Event
Resilience data collection effort focused around COYfeffects, the potential for complex

events to occur from natural disastes considerable. The 2021 hurricane season begins on June

1, 2021and it is expected to be another season of weather exireamesuated by a large

number of natural hazardé/MO, 202)).

SMEs are inextricably linked to the communities in which thagtehrough provision of
necessary goods and services, but they often depend upon customers and suppliers from the

4 CDC (2021). COVID19 Vaccinations in the United Statésips://covid.cdc.gov/covidata
tracker/#vaccinationsAccessedApril 6, 2021.
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surrounding community. It is anticipated that lessons learned from this second wave of data
collection and subsequent data collections agBist federal partners and other entities in

providing new knowledge about complex events, which might assist them in providing guidance
to SMEs on: 1. mitigation planning for natural disasters during the pandemic and 2. disaster
readiness strategies tope with the disruptions from the pandemic. Initial findings from the

Wave 2A survey effort are availablehktelgeson et al. (202).

Furthermore, the novel circumstances around the C@\dpandemic may provide additional
insight into how SME operatoresake mitigation, adaptation, and coping decisions. The use of
longitudinal data collection and analyslsaallows us to attempt to understand circumstances,
especially vulnerabilities, that make it challenging for SME operators to recovery fully, plan fo
future natural hazards, and in some cases reasons that an SME may close. The panel data
obtained through these two waves of data collegiforide critical baselindataand trajectory
information related to impact and recovery that is needed to fatlgnstand resilience
trajectories.

6.2. Future ResearchPlans

In subsequeraneldata collection efforts, the researchglento increase focus on SME
recovery from COVIDB19 and complex eventd.focus onunderstanding the tradsfs and
synergiesacross asets and resources of the S8EeFigure 4)during recovery and in planning

for future disasters and complex events may help address SME vulnerabilities in development of
PIPs.

Management

Distribution

Small- & Medium-
sized enterprises

Competency
areas

Revenue Services

Figure4. Categories of relevance to SME operation and recovery status.
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Accordingly, the researchers plan to synthesize qualitative and quantitative data collection and
data analysis techniques to more elaborately sfulyE 0 p earganizational &nowledge

abou business interruption and recovery and in planning for future disasters and complex events.
In particular, () how SMEoperatoréknowledge about mitigation, adaptation, and coping
strategiesand decisionss influenced by circumstances like being sdgiallnerable and having
beenimpacted by natural disasters) fiow this knowledge differs across business sectors,
geographic locations, and ownership structure; and finialjyt¢ what extenit enablesSME

operatorgo identify tradeoffs andsynergies across assets and resources of the SME during
recovery.

By employing approaches like sequantitative mental modeling and cognitive mapping
techniquesAminpour et al. 2021 Halbrendtet al, 2014, the researchers plan to collect and
analyzeh e SMEs6®6 organizational knowl edge. Ment al
knowledge that are constructed as individalg.,SME operatornsobserve, interact with, and
experience the world around them and concurrently develop internal reptiessrta

understand and predict how it functioddohammedandDumville, 200, Gray et al. 2014;

JohnsorLaird 1983. As such, they synthesize knowledge that is acquired through experiential,
social, and formal learning.

S ME o p e reatdl madasboutibusiness interruption and recovery regarding disasters and
complex events will be collecteadrough cognitive mamng techniqguegAminpour et al. 2020;

Gray et al.2014. Cognitive mapsregraphstructuredor representingoncepts (nodes) and

their casal relationships (edges) that provide a sguantitative tool foeliciting andanalyzing
personal antbacitknowledge perceptios, andcausal reasonin@oskao, 1986; Ford and
Sterman1998. By applying methods from network scienceheanalysis of cognitive maps,

and by adopting complex systemperspectivethe researchexsan more effectively study how
tradeoffs, synergiesfeedback loopsandotherimportantforms ofcomplexitiesassociated with
SME resilienceare perceived b$ME operatos facing concurrenand compouneévents
(Hamiltonet al, 2019; Levy et aJ.2018)

In addition,eliciting and analyzing cognitive maps allows the researchers to explore the
potentials for growing the SM& p e r atganizasiahmal knowledge thrgh the application of
ficollective intelligencé@approache§Aminpour et al, 2021;Norstrémet al, 20200
exchangingintegrating and ceproducingknowledge resourcdsom acrosghe organizatios
andcommunities of practicerhich allows SME operators to access knowletlge span beyond
the organizatio@s bordersandcould be used to enhance the performance dbME with regard
to complex event resilience
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Appendix A: Invitation / Front Matter 1T Wave 2A

Small- and Medium-Sized Business

Complex Event COVID-19 Survey (Wave 2)

Dear [

Thank you for responding to our survey during Summer 2020. The information learned was invaluable and was
developed into reports and suggested actions for businesses like yours and the institutions that serve them.

We understand that the COVID-19 pandemic may still be affecting your business. Your continued participation
is critical for the development of guidance on how businesses like yours are adapting to the current
circumstances.

Please spend a few minutes filling out this follow-up survey.

https://www.surveymonkey.com/ iGNNI

We ask for no sensitive information and we will not identify you or your business. If your business has more
than one location, please answer for only one location. We'd like to learn about practices taken that have
helped reduce the impact of COVID-19, especially in the face of future hazard events.

You may skip any questions or exit the survey at any time.

This survey should take less than 15 minutes to complete. You may opt to receive aggregate results of the
survey (at the end).

Both your perspective and time are exceptionally invaluable, especially during these uncertain times. Our
efforts will be greatly enhanced if you choose to continue to participate.

Thank you for your time and participation.

A brief report from the first survey is available here:
https://nvipubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.1259.pdf

Jennifer

SMEResearch@nist.gov

Click the button below to start the survey. Thank you for your participation!

‘ Begin Survey
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Appendix B: Invitation / Front Matter i Wave 2B

Small- and Medium-Sized Business

Complex Event COVID-19 Survey (Wave 2)

Dear [

We understand that the COVID-19 pandemic is disrupting your business. We hope to learn how businesses like
yours are adapting to the circumstances and how this may or may not be connected to broader weather-related
stressors your business may face. Both your perspective and time are exceptionally precious, especially during
these uncertain times. Our efforts will be greatly enhanced if you can spend a few minutes filling out this survey.

https://www.surveymonkey.com/r/Preview?
sm=qCAFNm

We ask for no sensitive information and we will not identify you or your business. If your business has more
than one location, please answer for only one location. The purpose of this survey is to understand what
support businesses like yours need and to communicate those to those who may be able to provide assistance.
We'd like to learn about practices taken that have helped reduce the impact of COVID-19, especially in the face
of future hazard events. If you feel uncomfortable answering any of the questions, you can skip them, or exit the
survey at any time. This survey should take less than 15 minutes to complete. You may opt to receive the
aggregate results of the survey (at the end).

Thank you for your time and participation.

If you prefer to answer in Spanish, please use this link: https://es.surveymonkey.com/r/SpanishSME
Jennifer

Applied Economics Office, National Institute of Standards and Technology, U.S. Dept. of Commerce

SMEResearch@nist.gov

Click the button below to start the survey. Thank you for your participation!

Survey in English
Encuesta en espanol

Please do not forward this email as its survey link is unique to you.
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Appendix C: Wave 2A Survey (English)

Dept. of Commerce Smaknd MediumSized Business Complex Eved®OVID-19 Survey

OMB Control # 0693-0078
Expiration 07/31/2022

We understand that the COVID-19 pandemic may be disrupting your business. We hope to learn how businesses
like yours are adapting to the circumstances and how this may or may not be connected to broader weather-related
stressors your business may face.

Both your perspective and time are exceptionally precious, especially during these uncertain times.

Our efforts will be greatly enhanced if you can spend a few minutes filling out this survey. We ask for no sensitive
information and we will not identify you or your business. If your business has more than one location, please
answer for only one location.

The purpose of this survey is to understand what support businesses like yours need and to communicate those
to those who may be able to provi deprascsstakenahachave helpedreddudei k e
the impact of COVID-19, especially in the face of future hazard events.

If you feel uncomfortable answering any of the questions, you can skip them, or exit the survey at any time.

This survey should take less than 15 minutes to complete. You may opt to receive aggregate results of the survey
(at the end).

Thank you for your time and participation.
Jennifer

SMEResearch@nist.gov

t

(o]
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This publication is available free of charge from: https://doi.org/10.6028/NIST.DCI.003
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Dept. of Commerce Smaknd MediumSized Business Complex Event COVID Survey

*What is the current status of your business?
i) Fully open with the same products and services as pre-COVID-19
J Open, but with fewer or different products or services
i) Temporarily closed, but plan to reopen

Permanently closed
L

[if Aclosedol]

Approximately when did your business close?

Date / Time
Date

MM/DD/YYYY [

Was the business closure related to the COVID-19 pandemic?
i Yes
) No Ot
i) Other

Please explain

Did the business experience other issues that contributed to the closure? Please select all that apply.

D Natural hazard or extreme weather impacts D Consumer-side issues (e.g., preferences for online

. . . . shopping, reduction in foot traffic)
Market/Financial volatility (e.g., lower productivity, supply

chain disruption, operational issues) D Personal reasons (e.g. family responsibilities, personal

. . . financial hardships, retirement)
D Public health concerns / iliness (e.qg., ability to keep

customers or yourself safe) D Other

Workforce issues (e.g., workforce safety,
rehiring/replacing/retaining workforce)

Please provide details
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Did the business implement any of the following before permanently closing? Please select all that apply

D Laid off some of the workforce D Converted product lines or services offered
D Reduced salaries D Received government (national or local) support
D Sold some oftheb u s i rasssts 6 D Other

D Increased debt/borrowing

Please provide details

w
a
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Do you expect that the business will open again in the future?

i ONo

i) Maybe /Unsure

Please provide details
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Dept. of Commerce Smaknd MediumSized Business Complex Event COVID Survey

When was your business allowed to operate in your jurisdiction after the start of the COVID-19 pandemic? (an approximate date
is fine) Please respond with a date after March 13, 2020. If your business never closed, please select March 13, 2020.

Date
Date

MM/DD/YYYY [

How would you describe the impact you are currently experiencing from COVID-19?

) Itis NOT impacting my business L) The impact is on the decline
i) Itis starting to impact my business ‘ ) The impact is over

Itis continuing to impact my business ‘ _) It has had a POSITIVE impact on my business
i) X

How has the COVID-19 pandemic impacted the continuity/stability of your day-to-day operations? Please answer if an action
occurred during ANY or ALL of the time periods March 13-July 31 and August 1-Present.

March 13-July 31, 2020 August 1, 2020-Present

Remained fully open
Reduced days/hours

Closed to the public

All staff working from
home

Some staff working from
home

Services added

L OO O oL
L OO O

Increased e-commerce

Please provide details
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How has the COVID-19 pandemic impacted the operation of your business? Please answer if an action occurred during ANY or
ALL of the time periods March 13-July 31 and August 1-Present.

March 13-July 31, 2020 August 1, 2020-Present

Stopped operation due
to external mandate

Stopped operation due
to financial issue(s)

Decrease in revenue
Increaseinrevenue

Problems with supply
chain/receiving or
shipping inventory

Issues with delivery of
products to customers

Decrease in customers

Increase in customers

Please provide details
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What are the most important factors that influenced the choice of whether or not to resume operations or to continue operations if they
never ceased? (Please select no more than 5)

Local business opening guidance
Employee safety

Change in customers

Disruption to supply/inventory delivery
University and school opened/closed
Nearby businesses opened/closed

Local government information/suggestion

Level of concern about infection (self, employees, customers, and/or suppliers)
Availability of personal protective equipment and/or cleaning supplies
Absenteeism

Staffds desire to return to work
Media coverage

Business margins

Costs to comply with COVID-19 requirements (e.g., installation of plexiglass dividers)
Vaccine approval/ rollout for COVID-19

December COVID-19 Relief Bill

Does not apply to my business

Other (Please provide details)
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Since the start of the COVID-19 pandemic (March 13, 2020) has your business REQUESTED and/or RECEIVED any
of the following financial assistance? (please check all that apply)

Requested Received NOT Received

SBA Paycheck
Protection Program
(PPP)

SBA Economic Injury
Disaster Loans (EIDL)

Other Federal Programs

State and Local
Government
grants/loans

Banks

Personal liquidity
(savings)

Family, Friends, Crowd-
funding

Postponement in
payment (rent, utilities)

This business has not
sought financial
assistance from any
source

Unsure

Does not apply to my
business

Please provide details

Please describe anything your business has started or continues to do to address the COVID-19 pandemic. Please answer if
your business took any action during ANY or ALL of the time periods.

March 13-July 31, 2020 August 1, 2020-Present

Changed products or
services offered to
consumers

Reduced number of
people allowed within
the business space

Offered contactless pick-
up or delivery

Increased e-commerce
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