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inTroDuCTion

coViD-19 has had an extraordinary impact 
across regional, governmental, social, and 

economic sectors. Businesses and government 
policymakers are both having to respond to 
the coViD-19 crisis in the moment, and with 
little precedence as to how they should respond. 
coViD-19 has shown the importance of 
expanding crisis literature in order to identify and 
improve how we address the growing complexity 
of modern and future crises. With new infections, 
deaths, and shutdowns happening in real time, the 
coViD-19 crisis has differentiated itself as being 
a complicated and ongoing crisis on a worldwide 
scale. responses to the crisis have been vastly 
different, from very strict and widespread “shut 
down” measures, to more open “business-as-usual” 
approaches. to date, there is no clear precedent on 
how to respond to such a crisis.  

in this paper, we aim to better understand how 
economies are affected by the severity of the 
elected officials coViD responses. in the united 

States, the onus of response to the covid-19 
pandemic has been largely shouldered by state and 
local officials. thus, in our sample, we have 50 
unique responses to this pandemic each quarter. 
in this study, we utilize the scale developed 
by Mccann (2021, april 6), which ranks the 
least aggressive state response (1) to the most 
aggressive state response (50). these rankings 
are determined by 51 various factors, such as: 
Mandatory business closures, mandated masking, 
large gathering restrictions, etc. (Mccann, 2021, 
april 6). through this methodology, we test the 
impact of the strength of each state governments’ 
response (least versus most aggressive) with the 
resulting economic impact within that respective 
state. in our analysis, we examine how this level 
of response affected each states unemployment 
rate, gross domestic product growth, and taxable 
sales of 27 various industries. the purpose of our 
study is to gain a better understanding about the 
relationship between governmental response and 
economic impact as well as which industries were 
the least and most impacted by the state’s response 
aggression rating. 

EConomiC impliCATionS oF STATE-WiDE CoviD-19 
rESponSE AggrESSivEnESS
Bryan Foltice

Michael Parker

ABSTrACT
This paper aims to evaluate how the aggressiveness of each state’s response to the Covid-19 pandemic 
affected their respective economies from Q2, 2020 through Q2, 2021. In our study, we utilize the scale 
developed by McCann (2021, April 6), which ranks the least aggressive state response to the most aggressive 
state response at three different points of the pandemic. Through this methodology, we test the impact of 
the aggressiveness of each state governments’ response with the resulting economic impact within that state. 
Namely, we examine how this level of response affected each state’s unemployment rate, gross domestic 
product growth, and taxable sales growth of 27 various industries. In our analysis, we find that there was 
a significantly negative impact between each states response aggression and unemployment rates, GDP 
growth, and taxable sales for a sizable percentage of the analyzed industries. These results appear to remain 
consistent when we both analyze the instant quarterly impact of the restrictions imposed on a state, and 
when we factor in a quarter lag for each state’s response. 
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In our analysis, we find that the aggression 
rating significantly increases the unemployment 
rate changes during the analyzed periods. We 
also see that the aggression rating significantly 
decreases year-over-year GDP growth as well as 
taxable sales for a sizable percentage of the 27 
analyzed industries. These results appear to remain 
consistent when we both analyze the instant 
quarterly impact of the restrictions imposed on a 
state, and when we factor in a quarter lag for each 
state’s response. Finally, our analysis shows that 
the higher percent of white population in each 
state helped to mitigate the effects of the crisis in 
most of the analyzed periods for unemployment 
rates, GDP growth and taxable sales. 

LITERATURE REVIEW
CRIsEs

Crises are described as unknown, 
sudden events that have 
immediate but lasting effects. 
Bean (2001) identified crises as 
either of two types: consensus or 
conflict. A conflict crisis is one 
that does not affect everyone 
equally; usually a conflict crisis 
takes the form of a riot or other 
civil disturbance. Matheson & 
Baade (2004) found that the 
Rodney King riots had a much 
greater effect on Los Angeles city than the whole 
of LA County. On the other hand, a consensus 
crisis is one that affects everyone equally, much 
like that of a hurricane or other natural disaster. 
Smith and McCarty (1996) found that Hurricane 
Andrew affected all parts of the Miami population 
equally. Some crises, like that of Katrina, combine 
elements of both consensus and conflict due to 
the size and severity it has on a single population 
(Baade et al., 2007). Local disease outbreaks fit 
under this definition (Garrett, 2007, November), 
but not those disease outbreaks which apply to 
a national or global scale. These types of crises, 
however, are not to scale and do not encapsulate 
the size and complexity of the modern crisis. 
Scholars have expanded their perception of the 

modern crisis, like COVID-19, to fit under the 
category, called a transboundary crisis. Boin 
(2009) defined a transboundary crisis as one that 
jumps functional (institutional, governmental, etc.) 
and transcends time (start-stop) boundaries. While 
the consensus and conflict crisis models have 
certain elements of the transboundary crisis, they 
are not nearly to scale of the COVID-19 crisis. 
Moreover, the transboundary crisis is longer and 
causes more damage than the contemporary crisis 
(Boin, 2009). COVID-19 has differentiated itself 
because it has been ongoing for over a year and 
has caused sharp and sustained drops in GDP and 
employment.

REsILIEnCE And goVERnmEnT poLICy

Merriam Webster’s dictionary 
(2016) defines resilience as “the 
ability of something to recover 
from or adjust to misfortune or 
change.” This standard definition 
is enough to characterize many 
previous social and environmental 
disasters because of their limited 
scope. With the advent of a more 
complex economic disruption 
due to an international disease 
outbreak, this definition is not 
comprehensive enough. We 
now have to understand this 
phenomena as it applies to more 

people and geographical areas. Ringwood et al. 
(2019) found that when quantifying resilience 
of a certain region, there are certain geographic 
differences that need to be accounted for based 
on the industries on which that particular region 
is dependent on. Understanding resilience as 
a function of a larger region and not just one 
local area is important when tracking recovery 
at a macroeconomic level. Regional economic 
resilience is defined as the capacity of a regional 
or local economy to withstand, recover from and 
reorganize in the face of market, competitive, 
and environmental shocks to its developmental 
growth path (Boschma 2015; Bristow & Healy, 
2014; Di Pietro et al., 2021; Paulson Gjerde 

“..the aggression rating  
significantly increases the 

unemployment rate changes 
during the analyzed periods. We 

also see that the aggression rating 
significantly decreases year-over-

year gdp growth as well as taxable 
sales for a sizable percentage of  

the 27 analyzed industries.”
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et al.; 2019; Martin & Sunley; 2015; Zhang 
et al., 2021) Working with this definition, it is 
important to see economic resilience as a long 
term development. regional resilience consists of 
4 phases: resistance, recovery, reorientation and 
renewal (Di Pietro et al, 2020; Paulson Gjerde et 
al., 2019; Martin, 2012; Martin & Sunley; 2015). 
How each state utilizes policy beforehand can 
offset the timing of a recession; how they respond 
can accelerate the process towards reorientation 
and renewal. resilience is a measurement of 
how quickly and efficiently a region can progress 
through these phases. Scholars also identify the 
delays in unemployment growth and GDP drops 
as economic hysteresis (Sutherland & Hoeler, 
2013). Factors that are most inversely correlated 
to economic hysteresis are worth  
further investigation, as these promote  
economic resilience. 

Which factors play the biggest role in resilience 
are contested among scholars, and many 
studies have dichotomous conclusions. Martin 
and Sunley (2015) identified four economic 
subsystems that play a role in regional resiliency: 
industrial structure and business subsystem, 
labor market subsystem, financial subsystem, 
and the governance subsystem. Multiple studies 
show that diversification is the most important 
resilience factor because any given region will not 
be dependent on the success of one or a couple 
industries (ringwood et al., 2019; Zenka et al., 
2019). Despite this, Giannakis and Bruggeman 
(2017) found that specialized economies and 
human capital (which was the most important 
factor in this study) are both positively correlated 
to regional resilience. Most pertinently, Zenka 
et al. (2019) argued that government was not a 
stabilizer in the economy. We contest all of these 
points, postulating that government is perhaps 
the most important factor when tracking regional 
resilience and that it can have a positive (or 
negative) effect on regional resilience. ezcurra 
and rios (2019) reasoned that the quality of 
government can affect the type, frequency and 
intensity of economic shocks and that low quality 
government will have a negative impact on 

any given region. certain government policies 
have even been shown to increase/decrease 
macroeconomic stability to shocks and can 
promote long term growth (Paulson Gjerde et al., 
2019; Sutherland & Hoeller, 2013).  

considering the vast array of differences of various 
economies’ size, structure, etc., government is 
the most uniform institution across geographical 
regions, and therefore, can be a highly reliable 
factor to scrutinize. Moreover, the coViD-19 
crisis has prompted a government-led response 
of non-pharmaceutical intervention, one that 
is not economic in nature, but with severe 
economic repercussions (Verschuur et al., 2021). 
nevertheless, focusing on each region’s variation 
in economic structure is important as well when 
measuring for resistance and recovery. Di Pietro 
et al. (2021) classified and measured each region’s 
baseline economic system based on factor intensity 
(capital/labor intensive), openness (trade), and 
specialization. applying these measures to uS 
states can help better differentiate those economic 
affects that are attributed to each economies’ 
uniqueness and those that were caused by 
government policy. thus, focusing on other 
economic factors can help delineate effects caused 
by different structures and decipher a cause 
and effect relationship from each governments’ 
response. 

CoronAviruS ovErviEW AnD EConomiC rECovEry

With an extant amount of literature covering 
crisis and government policy, we now turn 
towards evaluating the coViD-19 crisis. in the 
beginning of 2020, an unconfirmed virus broke 
out of a lab in Wuhan, china, originally identified 
as Pneumonia. as World Health organization 
and chinese government officials focused their 
efforts they came to identify an outbreak of a 
novel coronavirus, now known as coViD-19. 
Due to the unknown nature of the virus and the 
interconnectedness of international economies, 
the coViD-19 virus spread rapidly. By February 
3rd, 2020, the uS had declared a public health 
emergency due to the coronavirus’ rapid spread. 
Between the months of March and May, the 
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uS government mandated shutdowns, enforced 
masking in public, and took other preventive 
measures to stop the spread.  

coViD-19 can be defined as a transboundary 
crisis because its beginning and ending are unclear 
and it has impacted virtually every industry, 
region, etc. it is appropriate to still perceive this 
crisis as happening in the moment because the 
crisis-causing factor (coViD-19 virus) is still 
causing new infections (as of the end of 2021, 
when this analysis was conducted). While the 
coronavirus has had a disproportionate impact on 
different regions/cities, which are characteristics 
of a conflict crisis, it is ultimately transboundary 
in nature because of its ambiguous beginning and 
unclear end, as well as its ability to spread rapidly. 
Moreover, coViD-19 has had disproportionate 
effects among different countries and demographic 
areas, thus making the situation evermore 
complex. Pelling et al. (2002) found that the 
size and structure of economies are the largest 
factor influencing different countries impacted 
by disaster; larger more developed countries can 
better manage disaster because they are able to 
spread the impacts over space and time. Despite 
these advantages, the uS economies have still been 
some of the most impacted by the coViD-19 
pandemic. in this paper, we seek to build off this 
previous research to better understand economic 
outcomes based on level of evaluating three 
main economic factors: taxable sales, GDP and 
unemployment growth. We plan to examine these 
factors to the level of each state’s response.

Scholars have found that measuring taxable sales 
is a good indicator of industry performance in 
different areas, as these are measured at county, 
city and statewide levels and collected either 
monthly, quarterly, and/or yearly (Baade et al., 
2007; Matheson & Bade, 2004). taxable sales 
are defined as the total sales of taxable goods 
and services by a particular business for a given 
period of time. collecting data on taxable sales 
from before and during the coViD-19 crisis 
can be viewed as a measure of how well each 
industry is currently performing in each state. the 
unemployment rate is regularly used to track the 

health of the overall economy and is a byproduct 
of taxable sales drops (ezcurra & rios, 2019; 
Fratesi & rodriguez-Pose, 2016; Giannakis & 
Bruggeman, 2017; ringwood et al., 2019; Zenka 
et al., 2019). GDP provides a high level overview 
of industry health; it measures all the transactions 
and productivity within any given industry, not 
just the sales from that industry. By examining 
taxable sales data, unemployment, and GDP, 
we believe we can paint a picture of how the 
economies of each state performed in 2020 and 
2021 (up to Q2) during the pandemic. Pairing  
this with state response rankings, we can  
better understand how policy has affected all  
three measures. 

For the first part of the analysis, we measure the 
change of the unemployment rate, based on the 
level of aggressiveness of response. in this section, 
we believe that more aggressive restrictions will 
lead to higher (positive) year-over-year changes 
in unemployment over each of the four analyzed 
periods. in the second section, we analyze year-
over-year GDP growth, based on the level of 
aggressiveness of response. We believe that more 
restrictions will lead to lower GDP growth over 
each of the four analyzed periods. Finally, we will 
analyze overall taxable sales for 27 of the main 
industry categories for each state and compare the 
year-over-year changes to the aggression level of 
state restrictions. overall, we believe that more 
aggressive states with restrictions will lead to 
lower taxable sales, particularly in those industries 
that are influenced by the restrictions, such as 
service and travel industries.

For all three sections, we not only analyze 
the instant quarterly economic impact of the 
restrictions imposed on a state, but we also factor 
in a quarter lag for each state’s response. During 
crises, regions typically experience a secondary 
shock after the initial event, which affects the 
overall level of economic resilience in the region 
(Zhang et al., 2021). By factoring in a lag, we  
can account for those impacts immediately felt 
from the economic shock, as well as those that  
are delayed.
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mEThoDology
DESign AnD proCEDurE

at the beginning of the coViD-19 pandemic, 
Mccann (2021, april 6) created a framework 
to assess the nature of each state government’s 
response, looking at 51 various metrics across three 
main dimensions: “Prevention and containment,” 
“risk Factors and infrastructure,” and “economic 
impact.”  He then assigned a weighted average 
to each dimension: 75% to Prevention and 
containment (such as travel and large gathering 
restrictions), 20% to risk Factors and infrastructure 
(for example, restrictions on drugs related to 
covid-19 treatment), and 5% to economic impact 
(state who have enacted budget legislation in 
response to covid-19).  Mccann (2021, april 6) 
utilized a 100-point scale to measure each state’s 
response, 1 (100) being the least (most) aggressive 
response. He then ranked each state from least (1) to 
most (50) aggressive. these rankings were generated 
and published three times: april 7, 2020 (beginning 
of Q2), october 6, 2020 (beginning of Q4), and 
January 26, 2021 (beginning of Q1) (Mccann, 
2021, april 6). 

in this analysis, we gathered economic data by 
state, based on overall taxable sales, taxable sales 
by various industries (27), unemployment rate, and 
GDP. all three measures of study, unemployment 
and GDP growth, and taxable sales are posted each 
quarter, which will enable us to analyze quarterly 
performance throughout our sample. 

to more holistically understand the landscape of 
each state, we included the following variables 
into the regression analysis: aggression rating, 
percentage of working age population, population 
with bachelor’s degrees or higher, Gini index, 
population density, and percentage of white 
population. We applied these variables to the change 
in unemployment, GDP growth, and taxable sales 
(all with both with no lag & one quarter lag). Below 
is a brief description of each variable:

1.  Aggression Rating: this variable ranks the 
strictness of each state response to coViD, 
including criteria like: mask mandates, 
business closures, stay at home orders, etc. 
each state is ranked on a scale 1-50, 1 being 
the least aggressive and 50 being the most 
aggressive response (Mccann, 2021, april 6) 

2.  Working Age: this variable measures the 
percent of working age population in each 
state, which are those individuals age 25-60 
(oecD, n.d.)

3.  Population with bachelors: this variable 
measures the percent of population with a 
bachelor’s or higher degree in each state. 
(national Science Foundation, n.d.). 

4.  Gini index: this variable measures the income 
inequality by each state. (World Population 
review, n.d.). 

5.  Population Density: this variable measures 
the population concentration (person/sq. mile) 
in each state (united States census Bureau, 
2021, april 26). 

6.  White: this variable measures the percent  
of the population that is white in each  
state (united States census Bureau, 2021, 
august 12).

rESulTS
our study commences in January, 2020, and runs 
through June, 2021, using quarterly data from Q1, 
2019 to Q2, 2021. this time period encapsulates key 
economic factors before the coViD-19 economic 
shock, during the shock, and the beginning of the 
economic recovery thereafter. the data comes from 
the Bureau of economic analysis (Bea), where there 
is a repository on quarterly economic data for each 
industry in each state. Many economic repercussions 
are felt after the initial shock, so this was factored in 
by accounting for a one (1) quarter lag. 
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Table 1 

Descriptive Statistics – Base Variables

Unemployment Changes 

Table 2 

Unemployment YoY Change (no lag)

in terms of overall unemployment across all states, 
as depicted in table 1, the largest shock happened 
during Quarter 2 of 2020, where the year-over-
year unemployment rate increased by an average of 
8.22%, ranging from 3.47% up to 19.20%. this 
negative impact is supported by the YoY average 
-9.21% change in GDP growth. Year-over-year 

unemployment rates increased for all 50 states in 
Quarters 3 & 4 of 2020, and remained positive, 
on average, for Q1 2021. GDP growth followed 
the same general trend: average negative growth 
in Quarters 3 (-2.95%) and 4 (-2.33%) for 2020, 
with some subsequent stabilization and increases for 
Quarters 1 (0.54%) and 2 (11.76%) in 2021. 
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Table 3 

Unemployment YoY Change (1 Quarter lag)

next, we lag the economic (unemployment) 
results by one quarter in order to investigate if the 
restriction aggressiveness has any delayed impact. 
For example, our Q2 2020 aggressiveness ranking 
are analyzed against the unemployment impact of 
the following quarter (Q3 2020). in table 3, we 

find that each state’s aggression rating maintains 
its significance as a driver of higher unemployment. 
For Q1 2021 with a quarter lag, the strength of the 
results appear to dissipate as the economy worked 
to reopen in Q2, 2021.  

in this section, we run a similar olS regression 
analysis using the year-over-year changes in GDP 
growth for each of the three analyzed quarters. in 
table 4, we see that, once again, that the aggression 
rating has a statistically significant negative impact 

on year-over-year GDP change, for Q2 and Q4 of 
2020. Here, we also can see evidence that those 
states with higher percent white populations 
exhibited significantly less negative GDP growth 
during the Pandemic. 

GDP Changes 

Table 4 

GDP YoY Change (no lag)
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Table 5 

GDP YoY Change (1 Quarter lag)

Table 6 

Descriptive Statistics (equally-weighted YoY Taxable Sales in %)

next, we again lag the economic (GDP growth) 
results by one quarter in order to investigate if the 
restriction aggressiveness has any delayed impact. 
Here, we see a consistently negative impact of the 
state’s aggression rating on year-over-year GDP 
growth. White population percentage maintains a 
significantly positive relationship on GDP growth, 
after factoring a one quarter lag. 

TAxABlE SAlES groWTh, By inDuSTry 

in the third section of the analysis, we analyze the 
quarterly taxable sales year-over-year growth for 
27 various industries, retrieved from the Bureau 
of economic analysis (u.S. Bureau of economic 
analysis (Bea), n.d.). For the average year-over-
year sales growth calculation, we take an equally-
weighted average of the yearly change for all 50 
States in each of the 27 industries each quarter.
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in table 6, total industry taxable sales revenue were 
net negative YoY for both Q2 and Q3 of 2020 
until Q42020, which reported a 2.3% positive 
YoY differential. the hardest hit industries during 
Q2 2020 were: 1. (3) Mining, quarrying, oil and 
gas extraction, 22. (76) arts and entertainment, 
and 3. (76) accommodation and Food Service. 
While the mining industry bounced back in Q4 
2020, posting positive growth in Q4 2020 to Q2, 
2021, arts, entertainment, and recreation as well 
as accommodation and Food Services remained 
negative until Q2, 2021.  industries with more 
modest changes in taxable sales YoY signals 
their resilience to changing circumstances as they 

still have similar sales/revenues despite adverse 
events. these include line codes: 10 (utilities), 45 
(information), 51 (Finance and insurance), 56 (real 
estate), 84 (Federal civilian), and 85 (Military). 
these industries can be described as having more 
immediate economic resistance to change (Mccann, 
2021, april 6).

the next three tables run similar olS regressions 
to the previous two sections (unemployment and 
GDP growth), and use taxable sales growth for each 
industry as the dependent variable. to improve the 
clarity and readability of the below tables, we only 
post coefficients with a “p-value” less than 0.10. 

Table 7 

Taxable sales Q2, 2020 (no lag| 1 Quarter lag)
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Table 8 

Taxable sales Q4, 2020 (no lag| 1 Quarter lag)

From table 7, we see that the aggression of each 
state’s response had a significant immediate and 
delayed impact on the taxable sales for many 
industries in Q2 and Q3, 2020. those industries 
who showed immediate impact are the following 
industry line codes: 25 (non-durables), 76 (arts 

& rec.), 79 (accommodations), 83 (Government), 
85 (Military), and 86 (State & local). When we 
evaluate the one quarter lag, we see that there was 
also a significantly negative delayed impact on 10 of 
the 27 analyzed industries of the state aggressiveness 
response on taxable sales growth. 

in table 8, we again detect a strong negative impact 
between each state’s aggression response rating 
and taxable sales changes for Q4 2020 (and Q1 
2021 when factoring in a one quarter lag). Here, 
12 industries out of 27 post a significant immediate 

impact between response aggression rating and 
taxable sales declines. nearly half of the industries 
(13 out of 27) were significantly negatively affected 
by the aggressiveness ranking when factoring a 
quarter lag.  
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Table 9 

Taxable sales Q1 2021 (no lag| 1 Quarter lag)

in table 9, we yet again see the negative impact 
between each state’s response aggression and taxable 
sales for immediately thereafter and delayed for  
Q1, 2021. consistent with the previous results 
sections, the strength of the results begin to  
dissipate in Q2 2021, as the most of the economies  
attempted to reopen. 

ConCluSion AnD DiSCuSSion
in this paper, we evaluate how the aggressiveness 
of each state’s response to the covid-19 pandemic 
affected their respective economies from Q2, 2020 
through Q2, 2021. Here, we find that the state’s 
aggression ranking significantly increases the 
unemployment rate changes over the entire analyzed 
period. Similar unemployment results occur across 
the board regarding the immediate and delayed 
impact of each state’s aggression rating. Government 
mandates on business closures, masking policies, etc. 

clearly had the most significant impact in regards 
to the unemployment levels of those respective 
industries. these findings confirm our previous 
argument, that government policies do have a strong 
impact on the unemployment level of all industries. 
Specifically, this goes into further detail on ezcurra 
and rios’ (2019) argument that the government 
is the most important institution in regards to 
economic recovery. 

For year-over-year GDP growth, we found that the 
state’s aggression ranking has a significantly negative 
impact (both immediate and delayed) on year-
over-year GDP growth. our results also indicate 
that a higher percentage of white population led 
to significantly less negative GDP growth. this 
suggests that communities with more white people 
were essentially less affected over the course of the 
crisis.  this helps to further explain the effects and 
nature of a transboundary crisis. this coincides 
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