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ABSTRACT
The coronavirus outbreak in 2020 shattered economies, public
health and public well-being worldwide literally overnight. In
response to the pandemic, most countries implemented a delicate
balance of policy stringency and economic support to ensure
public health, social security and a vibrant economy. With the
pandemic slowly phasing out, our article explores the effective-
ness of various governmental strategies for ensuring economic
growth. The proposed econometric model is tested using panel
quarterly data for 49 (37 OECD þ 12 non-OECD) countries for all
four quarters of 2020 and the first quarter of 2021. Our findings
show that policy stringency and economic support are both nega-
tively associated with economic growth. We also find that the
stringency was largely responsive, oriented to preventing the col-
lapse of health systems after infections had already become wide-
spread, not towards saving human lives by preventing soaring
levels of infection. While our findings appear to lend support for
the view that a trade-off between human lives and the economy
was inevitable, we also challenge this view by evidence that
some countries were able to secure a double dividend of main-
taining public health and a vibrant economy by a prudent far-
sighted stringency policy of preventing the virus outbreak.
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1. Introduction

In early March 2020, COVID-19 was declared a global pandemic. The world has
encountered an unprecedented situation in modern history with exponentially rising
COVID infections and human deaths, national health systems being overloaded and
widespread economic upheaval (European Investment Bank, 2021). Unprepared to
deal with this situation, governments around the world have taken different paths in
an attempt to solve the health crisis by imposing policies of varying stringency (Hale
et al., 2020).
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On one extreme, high-stringency countries imposed complete lockdowns and
minimized human contact in an effort to prevent the virus’ spread, with China being
a typical representative. On the other extreme, low-stringency countries imposed min-
imal measures to prevent human contact, where Sweden is a good representative. Yet,
most countries opted for a middle way by striking a delicate balance of measures of
varying stringency as concerns the lockdown and the fiscal/financial dimension (pub-
lic and private social welfare) to simultaneously protect public health, social security
and ensure a vibrant economy (Fetzer et al., 2021; K€onig & Winkler, 2021).

The stringency measures imposed by most countries entailed restrictions on the
movement of people and goods, declarations of a state of emergency, travel and work-
ing bans and so forth. In turn, these measures effectively led to lower overall demand,
reduced capacity, business closures and job cuts in many sectors and economies as a
whole (Charlton & Castillo, 2022). Economic output further suffered when in early
spring 2020 the situation triggered panic among the population, which held back on
purchasing any items not seen as absolutely necessary. For a brief moment in spring
2020, it seemed as if the world had ground to an economic halt (OECD, 2021).

Alongside these stringent measures, many governments introduced economic sup-
port (fiscal/financial) measures to ease the adverse effects of the stringent measures.
The lower effective demand due to the stringent measures saw many companies cut
jobs, put workers on furlough and reschedule/renegotiate their loan obligations in
order to ensure their liquidity and long-term viability. Governments provided aid via
two channels. One involved increasing social transfers to vulnerable residents and the
other postponing companies’ imminent financial obligations to sometime later (K€onig
& Winkler, 2020).

Despite these endeavours, the global COVID-19 death count long ago surpassed 5
million, with the world economy on average having contracted by around 5% in 2020
(IMF, 2021a, OECD, 2021). While COVID-19 has had devastating global effects, one
cannot say that all countries have been affected the same (Hu et al., 2021). For
example, Spain’s GDP contracted 21.59% in the second quarter of 2020 and 10.8% in
2020 (BBVA Research, 2021) in conjunction with one of the highest death rates per
capita. On the contrary, Taiwan’s GDP contracted by less than 1% in the second
quarter of 2020 and grew 3.11% in 2020 (National Statistics Bureau Taiwan, 2021),
which occurred together with one of the lowest death per capita rates.

The observation in the above paragraph motivated an interesting research question:
Is there an inevitable trade-off between public health and the economy, as politicians
and economists often tell us (Carrieri et al., 2021; Marin�c et al., 2021; McKee &
Stuckler, 2020), or can these two goals be accomplished simultaneously? If the former
is true, policymakers then have no other choice than to make a delicate trade-off
between protecting both human life and the economy. If the latter is true, policymakers
can achieve the double dividend of protecting human life and the economy at once.

To answer this question, the article reported herein empirically explores the effect-
iveness of governmental strategies to protect economic growth during the COVID-19
pandemic. The proposed panel model is tested using quarterly data for 49 (37 OECD
þ 12 non-OECD) countries for all four quarters of 2020 and the first quarter
of 2021.
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The article provides several important contributions to the literature. From a theoretical
and practical perspective, we distinguish between protective and responsive policy strin-
gency. While the measures deployed are the same in either case, they differ with respect
to their purpose. In our sample, stringency was predominantly responsive, oriented to pre-
venting the collapse of health systems after infections had already become widespread.

Second, we challenge the conventional view that trade-off between policy strin-
gency and economic growth was inevitable (Havrlant et al., 2021). Although we do
find a negative relationship between policy stringency and economic growth in our
sample, we identify also countries that have achieved a double dividend of protecting
both human life and a vibrant economy. These countries have imposed protective
stringency before virus became widespread, meaning that prudent and foremost far-
sighted policy was able to deliver such outcome.

Third, we find that economic support is also negatively associated with economic
growth. Ideally, economic support should reconcile the negative economic and
employment dynamics caused by COVID-19 pandemic (Havrlant et al., 2021; Su
et al., 2021), but apparently transfers to the population and businesses were not
effective in reversing this dynamics. The positive effect of economic support is help-
ing many individuals and businesses to survive this unprecedented crisis, although
Boraty�nska (2021) points to a problem of saving also zombie companies whose eco-
nomic viability is questionable even without the pandemics.

Fourth, we also make a methodological contribution by deploying a novel
approach to policy stringency and economic support measurement. This approach
was inevitable to secure a meaningful comparison between variables in our panel
model as policy variables are measured on a daily basis while economic variables are
measured on a quarterly basis.

The rest of the article is structured as follows. Section 2 provides a literature
review and develops the hypotheses. Section 3 outlines the method including data col-
lection and modelling. Section 4 sets out the findings, while the article concludes
with a discussion section.

2. Policy review and hypothesis development

2.1. COVID-related governmental policies

In response to COVID-19, governments around the world have taken measures to
facilitate the lives of people and businesses (Bouri et al., 2021; Kaplan et al., 2022;
K€onig & Winkler, 2020; Pan & Yue, 2021). The policy tracker provided by the
International Monetary Fund (IMF, 2021a), including the responses to the COVID-19
pandemic of 197 countries, is perhaps the most comprehensive overview in this
regard (IMF, 2021a). Governmental responses may be classified in two main groups:
stringent measures to limit the virus’ spread and economic support to help people
and businesses survive the pandemic (Hu & Zhang, 2021).

Policies of stringency (i.e., lockdowns) have been imposed with the aim to minim-
ize human contact and thereby the spread of the virus. Measures of varying strin-
gency have been deployed to different extents in different countries and time periods.
The most extreme stringency entails complete lockdowns where people are not
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allowed to leave home for purposes other than getting medical help or purchasing
essential supplies (Goel et al., 2021; Gonz�alez-Bustamante, 2021). Lower levels of
stringency allow most businesses to continue operating but still prevent large gather-
ings of people (e.g., sports events, cultural events, university lectures, on-site school-
ing, etc.) (Tartavulea et al., 2020). The least severe levels of stringency also allow
larger gatherings of people, provided that minimum security measures are upheld
(masks, distance, disinfection) (Coccia, 2021; Wilkins et al., 2021).

Although the very essence of such stringent measures is to prevent the negative
effects of the COVID pandemic, conceptually we can distinguish two types of preven-
tion. One type of prevention focuses on minimizing infections and deaths before they
gather pace. We label this type as protective stringency. Typical representatives
include China, Taiwan and New Zealand. The second type of prevention concentrates
on preventing the collapse of the health system after infections and deaths have
already taken off. We label this type as responsive stringency. Representatives include
Italy, Spain, the UK and the United States. While the measures deployed are the
same for both types, the goals they pursue are distinct (Bajra & �Cade�z, 2019).

Table 1 presents a list of the most and least stringent jurisdictions in the second
quarter of 2020 for the 49 countries sampled in this study, showing that countries

Table 1. List of the most and least stringent jurisdictions sampled in this study in the second
quarter of 2020.
Countries Stringency index Economic support index Quarterly GDP growth Deaths per million

Most stringent countries
Argentina 92.59 75.00 –19.63 28.92
India 89.75 75.00 –23.47 12.61
Colombia 87.23 73.35 –16.02 65.52
Saudi Arabia 84.53 58.93 –6.37 47.37
South Africa 83.32 37.64 –17.47 44.80
Ireland 81.85 100.00 –3.49 351.57
Kosovo 81.82 62.50 –9.30 25.35
Albania 81.58 63.60 –10.61 21.54
Israel 80.45 100.00 –8.14 37.78
Russia 78.91 58.38 –5.60 63.77
Mexico 78.82 0.00 –18.66 215.38
France 78.10 90.11 –18.78 437.96
Least stringent countries
Japan 38.51 75.27 –10.29 7.69
Iceland 47.20 100.00 –11.11 29.30
Finland 53.14 57.14 –6.16 59.20
South Korea 54.50 50.00 –2.78 5.50
Czech Republic 54.68 90.93 –10.77 32.59
Bulgaria 57.69 76.79 –8.57 33.10
Estonia 58.29 72.12 –5.37 52.02
Luxembourg 58.49 100.00 –7.77 175.73
Switzerland 59.66 54.26 –7.79 226.82
Norway 60.20 37.50 –4.58 46.12
New Zealand 60.29 62.50 –11.34 4.56
Slovenia 61.90 75.00 –12.92 53.39
Data for overall sample (OECD371 12)
2020q1 19.34 8.10 –0.46
2020q2 69.62 68.43 –11.25
2020q3 53.53 68.76 –4.17
2020q4 59.56 68.59 –2.16
2021q1 66.23 65.05 0.07

Source: Author’s calculations based on The Oxford COVID-19 Government Response Tracker (OxCGRT), OECD, JHU.
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varied greatly in the stringency of their measures. In the second quarter of 2020,
Argentina topped the list with a stringency index of 92.59 while Japan was found at
the bottom with a stringency index of 38.51.

Economic support policies, the second group of responses, were typically deployed
to offset the negative impacts of the stringency measures introduced for both busi-
nesses and citizens. Stringent (lockdown) measures effectively led to the complete
closure of some businesses or saw them contract considerably. To help survive the
crisis citizens were often being supported with direct social transfers while businesses
were being relieved with direct subsidies, postponements of the payment of their
liabilities, taxes and pension contributions, loan reschedulings and so forth. Most
countries have given particular attention to liquidity in the banking sector and thus it
is no surprise that the financial sector has survived the pandemic relatively intact
(International Monetary Fund, 2021b, 2021d). This has enabled banks to push back
businesses’ and individuals’ instalment payments to later time periods as state govern-
ments have guaranteed these actions. One negative result of these measures is a sig-
nificant rise in public debt (Rant et al., 2021), in some countries reaching
unprecedented levels of up to 250% of GDP (e.g., Japan) (Ahrens & Ferry, 2020;
Hotle & Mumbower, 2021).

Despite these measures, many countries have suffered greatly both in terms of
human life and economic output (Hulpke & Fronmueller, 2021). The global COVID-
19 death toll long ago surpassed the 3 million mark and the average quarterly growth
rate for the world economy in 2020 entailed a contraction of 5% (OECD, 2021). In
the EU, Italy was among the hardest hit by high death rates, followed by the UK,
France and Spain. For a while, Italy was also one of the few developed countries to
have experienced the temporary collapse of its health system due to the system being
overloaded by COVID-19 patients (Jones et al., 2020).

Although faced with very similar circumstances, the economic consequences have
differed widely across countries (Jord�a et al., 2022; Spash, 2021). Some countries have
seen economic contractions unprecedented in modern history. For example, in Spain,
the UK, India and Mexico, the gross output in the second and third quarters of 2020
was more than 15% lower than in the same period of 2019, which is 4 to 5 times
larger than any other quarterly decline recorded for these countries. In Peru, for
instance, the year-on-year decline even exceeded 30% as a result of the almost com-
plete lockdown during the second quarter of 2020. It is worth noting that all the
countries mentioned in this paragraph also fared poorly in terms of the COVID-19
death toll (Feng et al. 2021; International Monetary Fund, 2021c).

In contrast, the economic impact of COVID-19 in some countries has been much
more modest. Taiwan’s gross output, for example, was less than 1% lower in the
second quarter of 2020 than in the same period of 2019. Finland, Lithuania and
South Korea experienced GDP declines of some 2% or less over the same period of
2019. Again, it worth noting that all the countries mentioned in this paragraph also
managed to keep their COVID-19 death rates low (Erokhin & Gao, 2020; Jeong et al.,
2020; Lai et al., 2020). Evidence also shows that countries with similar GDP falls have
experienced very different levels of COVID-19 deaths. For instance, a comparative
analysis between the United States, Sweden, Denmark and Poland reveals that all
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countries encountered a similar economic contraction (about 3–4.5%), but their death
rates varied significantly: the United States and Sweden recorded 5 to 10 times more
deaths per million than other countries in the analysis (Gordon et al., 2021; Verma
et al., 2021).

2.2. Hypothesis development

We are interested how policy stringency and economic support (predictor variables)
have influenced economic growth (criterion variable) during COVID-19 pandemic.
Furthermore, we are also interested in the prevalent type of stringency, i.e., responsive
vs. protective.

As for the policy stringency–economic growth relationship, two competing ration-
ales can be found in the literature (Clark & Lepinteur, 2021; Jiang et al., 2021). The
conventional wisdom holds that stringency is detrimental to economic output
(Carrieri et al., 2021). Stringency means business restrictions and closures that pre-
vent products, services and money from freely circulating in the economy and
between economies (K€onig & Winkler, 2020). In turn, corporate revenues decline,
workers are furloughed or laid off, governments collect less tax on one side and need
to increase their spending on the other to maintain social security and help compa-
nies hit by the measures (Su et al., 2021). This vicious cycle creates lower output and
higher public debt.

The competing rationale holds that stringency benefits the economy as a whole,
although some sectors reliant on close human contact (tourism, hospitality, etc.) are
disproportionally badly affected (Pappas, 2021; Traskevich & Fontanari, 2021). This
rationale assumes that IT technology has made it possible for most sectors to operate
relatively undisturbed online. Moreover, greater stringency reduces the uncertainties
for businesses compared to less stringency, which needs to adopt policies in line with
public health conditions literally on a daily basis to avoid a breakdown of the health
system. Finally, higher stringency means that fewer people become infected/die,
meaning they temporarily/permanently cease to participate in the economic system as
either workers or customers (Bajra & �Cade�z, 2018a; Garzillo et al., 2022; Kartseva &
Kuznetsova, 2020).

Given these two competing rationales revealing different hypothetical directions in
the relationship, we formulate the following hypothesis:

Hypothesis 1: COVID-19 policy stringency is significantly associated with quarterly
GDP growth.

As concerns economic support, once again two competing rationales can be
detected in the literature. One rationale holds that social security transfers to people
on furlough increase effective demand and, in turn, corporate revenues and profits.
Further, financial aid to companies helps them to postpone payments and allows
them to direct scarce resources towards productive use that will generate revenues
and profits. Taken collectively, fiscal and financial aid is seen as beneficial for eco-
nomic output (International Monetary Fund, 2021c; K€onig & Winkler, 2020).

The competing rationale maintains that economic support leads to negative output.
This is because the recipients of social security transfers cannot spend these funds

504 U. Q. BAJRA ET AL.



due to the stringent measures in place or do not want to spend these funds in the
presence of longer-term job and health uncertainties (Bajra, 2021). In effect, the econ-
omy as a whole would be better off if governments were to increase their spending
directly rather than channelling funds to residents who do not put these funds to
productive use (Cadez et al., 2019). Again, given two competing rationales showing
different hypothetical directions in the relationship, we formulate the hypothesis
as follows:

Hypothesis 2: Economic support is significantly associated with quarterly GDP growth.

Concerning the prevalent type of stringency, i.e., responsive vs. protective, we do
not posit a hypothesis formally. We argue however that responsive stringency would
me manifested by a positive relationship between stringency and COVID infections/
deaths while protective stringency would be manifested by a negative relationship
between stringency and COVID infections/deaths.

3. Methodology

3.1. Sample

Testing the impact of government responses to the COVID-19 pandemic on eco-
nomic growth is made challenging by the short time series of data available since its
outbreak. Our approach focuses on testing a panel econometric model that uses quar-
terly data for variables of interest for 2020 and the first quarter of 2021 for 49 coun-
tries, making a total of 245 country quarter observations.

The core of the sample is 37 OECD countries. OECD countries were selected due
to data availability and their representativeness of the global economy. The area gen-
erates well over 50% of world GDP and has also reported high figures of lives lost
due to the COVID-19 pandemic. In addition, in order to increase sample size, we
added 12 OECD partner countries for which we could obtain the data.

3.2. Model specification

The hypotheses are tested using the following fixed effects panel regression model,
including two test variables and four control variables:

GDP growthit¼b0 þb1Policy stringencyit þb2Economic supportit þb3GFCF growthit
þ b4BOPit þ b5COVID infections growthit
þ b6COVID deaths incidenceit þ b7Policy stringencyit
� Economic supportit þ uit þ eit þ eit (1)

Gross fixed capital formation (GFCF) growth is included to control for how much
of the total factor income is reinvested in new fixed assets rather than consumed.
GFCF includes land improvements (fences, ditches, drains and so on); plant, machin-
ery and equipment purchases; the construction of roads, railways and the like, includ-
ing schools, offices, hospitals, private residential dwellings and commercial and
industrial buildings for country (i) at time (t).
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The balance of payments (BOP) macroeconomic indicator is important because it
affects the state’s ability to make international payments and indirectly shows the sta-
bility of the financial system in the country as the difference between the import and
export of goods and services during the period under study (Bajra et al., in press;
K€onig & Winkler, 2020). The BOP shows the difference in total value between pay-
ments into and out of country (i) in period (t).

COVID infections growth and the incidence of COVID deaths are included in the
model to control whether the rates of infection and deaths have affected the strin-
gency index and thereby the economic output in country (i) at time (t). We expect a
higher number of infected and/or deaths to be associated with a higher stringency
index and vice versa.

Finally, the model employs both time fixed-effects (uit) and country fixed-effects
(eit). eit stands for error terms.

3.3. Data collection and variable measurement

Data were collected from a range of sources. Policy stringency and economic support,
the key test variables of inquiry, were measured by the stringency and economic sup-
port indices developed by Oxford University (The Oxford COVID-19 Government
Response Tracker (OxCGRT)), which highlights the efforts made by countries in
response to the pandemic. These measures have been validated and used widely in
other studies (Hale et al., 2020; Jiang et al., 2021).

The stringency index is a composite measure based on nine indicators: school clo-
sures; workplace closures; cancellation of public events; restrictions on public gather-
ings; closures of public transport; stay-at-home requirements; public information
campaigns; restrictions on internal movements; and international travel controls. The
index assigns scores between 0 (no measures) and 100 (highest stringency). Since the
index is calculated on a daily basis, we computed an average value for each quarter
from daily data.

The economic support index is also a composite measure based on four indicators:
direct transfers to people not working due to the pandemic; debt relief for house-
holds; fiscal spending to stimulate the economy; and international support. The index
gives scores between 0 (no aid) and 100 (highest aid).

Real GDP growth, the dependent variable in this study, compares GDP in a par-
ticular country over the same period in the previous pre-corona year, adjusted for the
inflation rate. The source of data is the OECD (2021).

Gross fixed capital formation (GFCF) growth is measured as a percentage change
of capital formation over the same period in a previous pre-corona year. The stock
variable represents the acquisition of produced assets (including purchases of second-
hand assets) and the production of such assets by producers for their own use, minus
disposals (European Investment Bank, 2021, pp. 55). The source of data is the
OECD (2021).

Balance of payments (BOP) is measured as a percentage of GDP. The source of
data is once again the OECD (2021).
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The COVID infections growth variable shows the relative increase in infections
from quarter to a quarter per 100,000 inhabitants for country i in quarter t. The vari-
able is represented as a ratio. Value 1 means that infections in period t are exactly
the same as in the preceding period, values greater than 1 indicate the growth of
infections, while values below 1 indicate a drop in infections.

The COVID deaths incidence is the number of COVID-related deaths per million
people for country i in quarter t. Data for infections and deaths were retrieved from
Our World in Data (Hale et al., 2020) and John Hopkins University.

4. Results

4.1. Descriptive statistics

Table 2 presents descriptive statistics for the test and control variables. All variables
are per quarter (not the entire year).

As evident in Table 2, the average quarterly decline of GDP in the five quarters
under examination is �3.65%, yet with strong variability. The largest negative decline
in the sample was �23.47% (India in the second quarter of 2020) whereas the highest
growth was a commendable 8.93%.

As for the stringency index, the mean recorded index is 53.66, with the lowest
observed value being 6.85. This clearly shows that all governments have taken at least
some measures to prevent the spread of the virus. The highest variable observed is
92.59 (Argentina in the second quarter of 2020), meaning that some countries were
in almost full lockdown for a whole quarter. The economic support mean index is
55.78, although with greater variability than the stringency index. While some coun-
tries have the highest possible value of 100, some countries also score 0.

The mean growth of gross fixed capital formation is 2.29%, but with considerable
variability. The minimum value was �65.29% whereas the maximum value was
104.50%. The mean value for the BOP variable was 0.90%, with the minimum value
of �15.3% and maximum value of 14.87%.

The mean COVID infections growth ratio is 9.29, meaning that on average
COVID infections had raised almost tenfold compared to the preceding period. The
highest recorded value is 418.23, namely, that infections had risen more than 400-
fold (i.e., by 40,000%) over the previous period. It was recorded in the second quarter
of 2020 in India which had a relatively low base in Q1.

The mean COVID deaths incidence is 19.23 people per million. The highest
recorded value of 956.23 was found in Mexico in the second quarter of 2020, which
means that almost 1 in 1000 people died from COVID.

Table 2. Descriptive statistics.
Variable Obs. Mean SD Min Max

GDP growth (quarterly) 245 –3.65 5.29 –23.47 8.93
Stringency index (quarterly) 245 53.66 21.46 6.85 92.59
Economic support index (quarterly) 245 55.78 30.36 0.00 100.00
GFCF growth (quarterly) 245 2.29 16.54 –65.29 104.50
BOP (quarterly) 245 0.90 4.07 –15.00 14.87
COVID infections growth (quarterly) 245 9.29 39.59 0.00 418.23
COVID deaths incidence (quarterly) 245 19.23 92.77 0.00 956.23

Source: Author’s own calculation.
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4.2. Model testing

It is important to meet the required econometric/statistical assumptions when deploy-
ing a panel regression econometric model. In the first instance, we performed diag-
nostic tests related to multicollinearity and heteroskedasticity. Multicollinearity is
directly related to the correlation between independent variables and thus we present
the Pearson correlation matrix and variance inflation factors (VIFs) in Table 3. We
also applied the Bruch–Pagan test of heteroskedasticity. The test revealed that hetero-
skedasticity is not present in our data and detailed results are hence not reported.
Next, we performed the Hausman test to determine whether the fixed effects model
is more suitable for our data than a random effects model. The Hausman test showed
that the fixed effects model is appropriate. Finally, we ran a panel regression analysis
(whose results are presented in Table 4).

As Table 3 shows, the stringency index (–0.41) and economic support index
(–0.27) are both negatively correlated with GDP growth. The correlation coefficient

Table 3. Pearson correlation matrix and variance inflation factors.
Variables GDP Sindex ESindex GFCF BOP Infection Deaths VIF

GDP growth 1.000
Stringency index –0.416 1.000 2.26
Economic support index –0.270 0.631 1.000 1.74
GFCF growth 0.260 –0.022 0.022 1.000 1.09
BOP 0.076 –0.061 0.001 –0.116 1.000 1.02
COVID infections growth –0.387 0.261 0.014 –0.255 –0.014 1.000 1.23
COVID deaths incidence –0.002 0.452 0.264 0.037 –0.001 –0.030 1.000 1.30
Mean VIF 1.44

Source: Author’s own calculation.

Table 4. Fixed effects panel regression analysis (dependent variable GDP growth).
Variables Model (1) Model (2)

Stringency index –0.057� –0.113���
(0.021) (0.018)

Economic support index –0.008 –0.058�
(0.012) (0.022)

GFCF growth 0.017 0.017
(0.013) (0.013)

BOP 0.102 0.099
(0.072) (0.071)

COVID infections growth –0.014��� –0.013���
(0.001) (0.001)

COVID deaths incidence –0.003�� –0.003��
(0.001) (0.001)

Stringency index�Economic support index 0.001��
(0.001)

Constant 0.483 3.556
(1.737) (1.777)

Observations 245 245
R-squared 0.164 0.169
Number of quarters 5 5
Country fixed effects Yes Yes
Time fixed effects Yes Yes

Robust standard errors in parentheses.���p< .01.��p< .05.�p< .1.
Source: Author’s own calculation.
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between the stringency index and the economic index is positive and fairly high, i.e.,
0.63. This is the highest pairwise correlation between independent variables and con-
tributes to the moderate but not excessive correlation between variables, as shown by
the mean variance inflation factor. We therefore dismissed multicollinearity as a ser-
ious threat to our data analysis. Interestingly, there is no correlation between growth
in infections and the incidence of deaths.

Of great relevance, Table 3 indicates that the stringency index is positively related
to both COVID infections and COVID deaths. This occurrence clearly suggests that
countries deployed the responsive type of stringency, i.e., preventing the health sys-
tem from collapsing after the infections and deaths had already gathered pace, and
not preventing human life by preventing the infections from soaring in the
first place.

The regression results are presented in Table 4. Including only direct effects,
Model 1 shows that stringency index is negatively and significantly associated with
GDP growth. On the contrary, the relationship between the economic support index
and GDP growth is not significant. As for the control variables, COVID infection
growth and COVID death incidence had a negative impact on GDP growth.

In model 2, we also included the interaction between the stringency index and the
economic support index (stringency�economic). While the interaction term statistically
significantly positively influences GDP growth, the direct impact of economic support
on GDP growth also becomes statistically significant in model 2. Otherwise, all the
other coefficients remain robust in model 2 compared to model 1. The negative direct
effects of policy stringency and economic policy in conjunction with their positive
interaction effect suggest that a well-designed combination of both policies to some
(but relatively small) extent mitigates the negative impact of both policies working in
isolation. In both models, the fixed time effects are reported to change over time, as
individual fixed effects vary between countries.

5. Discussion and conclusion

This article has attempted to shed light on whether there is a trade-off between public
health and the economy as politicians and economists often say (Baker et al., 2020;
Carrieri et al., 2021; McKee & Stuckler, 2020) or whether policymakers can secure a
double dividend. To answer this question, we collected macroeconomic data for 49
countries, representative of the global population and economy and tested a compre-
hensive econometric model with GDP growth as criterion variable.

Concerning our first hypothesis, while we provide theoretical reasoning for expect-
ing both a positive and negative relationship between policy stringency and GDP
growth, our results clearly show that the relationship is negative in both models (one
with direct effects only and one including the interaction effect of two policies). In
other words, more stringent jurisdictions on average suffered greater economic con-
tractions than less stringent jurisdictions. This result is consistent with the conven-
tional wisdom that policy stringency is detrimental to economic output (Baker, 2020).
Stringency leads to business restrictions and closures, thereby preventing products,
services and money from freely circulating in the economy and between economies
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(K€onig & Winkler, 2020). Although IT technology has enabled many sectors to operate
relatively undisturbed or even to flourish online, such technology could not offset the
fact that some important business sectors that rely on close human contact (i.e., tourism,
hospitality, aviation, culture) came to almost a complete halt for long periods of time
(Garzillo et al., 2022; Kartseva & Kuznetsova, 2020) and have still not recovered.

Concerning our second hypothesis, we did not detect a significant relationship
between the economic support and GDP growth in the direct effects only model, but
we did find a statistically significant negative effect in the model including the inter-
action effect. We provide theoretical reasoning for expecting both a positive and
negative relationship, raising the possibility that these opposite effects cancel each
other out in the direct effects only model. One rationale holds that social security
transfers to people on furlough increase effective overall demand while financial aid
to companies helps them to direct scarce resources to productive use. Taken collect-
ively, fiscal and financial aid should be beneficial for economic output (International
Monetary Fund, 2021c; K€onig & Winkler, 2020). Yet, the competing rationale
acknowledges that residents/citizens were unable to spend the funds they had received
due to either the stringent restrictions or in the presence of long-term job and health
uncertainties, making the economy worse off compared to the classic Keynesian alter-
natives of direct governmental spending. It appears that the latter rationale prevails
when the interaction effect of two policies is taken into account.

The control variables also warrant some interpretation. Both macroeconomic indi-
cators examined in this study, i.e., gross fixed capital formation and balance of pay-
ments, are not related to GDP growth. This means that governments of the sampled
countries were unsuccessful in offsetting the negative effects of their policy stringency
with either greater investment activity or greater transfers from abroad.

As concerns COVID infections and COVID deaths, we detect that both variables
have a negative relationship with GDP growth. This may be attributed to several fac-
tors. First, high rates of infection and death led to more stringent policies which, in
turn, led to lower output. Second, high rates of infection and death inevitably mean
that patients/victims either temporarily/permanently cease to participate in the eco-
nomic system as either workers or customers (Garzillo et al., 2022; Kartseva &
Kuznetsova, 2020). Third, high rates of infection and death result in an imminent
rise in public spending on health instead of directing budget expenditure to other
areas with bigger economic multipliers. Next, fear of infection and death can lead to
voluntary withdrawal from consumption, even if not imposed by the state.

The significant positive interaction effect of policy stringency and economic sup-
port suggests that a well-designed combination of both policies was able to some
extent mitigate the negative impact of both policies working in isolation. Still, it
should be acknowledged that the interaction effect size, albeit statistically significant,
is very small compared to the sizes of direct negative effects of policy stringency and
economic support.

Of high relevance for the interpretation of results, the stringency in our sample
was largely responsive, oriented to preventing the collapse of health systems after
infections had already become widespread, rather than protective, oriented towards
saving human life by preventing the virus’ spread.
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From a holistic perspective, our econometric model findings appear to lend sup-
port for the view that policymakers have faced an inevitable and delicate trade-off
between protecting both human life and the economy, a common occurrence in pol-
icy making (Bajra & �Cade�z, 2019). In light of economic declines and generous trans-
fers one might (wrongly) conclude that in this crisis Homo sapiens has opted for a
social change (Cadez, 2013) from Homo economicus towards Homo solidarietatis.

We challenge however the inevitability of trade-off by evidence that some countries
were able to successfully circumvent the trade-off path and appear to have secured a
double dividend of public health and economic growth. Taiwan, China, Finland and
South Korea are some examples of countries that not only managed to keep their
GDP relatively stable in 2020 but their COVID-19 death rates low as well (Erokhin &
Gao, 2020; Jeong et al., 2020; Lai et al., 2020). These countries have introduced strin-
gent measures before infections started to soar as opposed to the dominant choice of
pursuing stringency after the infections had already taken off. It appears fair to con-
clude that decision makers in these countries were successful in mitigating myopic
biases inherent in human decision making (Li�cen & Slapni�car, 2022) by a prudent
far-sighted stringency policy of preventing the virus outbreak. The finding that pro-
tective stringency is the preferred choice in terms of both protecting human life and
maintaining a vibrant economy serves as a useful pointer for policy makers to achieve
their goals in the future (Bajra & �Cade�z, 2018b).

The findings should be interpreted in light of this study’s limitations. The very
short time since COVID-19 first appeared made it difficult to empirically test effects.
The decision to use quarterly data was not because it is the best option but because
not many other choices existed. Further, the measures of policy stringency and eco-
nomic support were developed literally overnight and may suffer from limited validity
and reliability. Third, since at the time of writing the pandemic is continuing, we
might be somewhat biased in our own interpretations. Nevertheless, although we do
not claim that this study is perfect, we believe that it is interesting and robust enough
to help policymakers understand whether their stringency and economic support
responses have yielded the desired balance in terms of both public health and
the economy.

The study also offers interesting pointers for future inquiry. With the pandemic
coming to an end, stringent measures are gradually being relaxed around the world
and the economy is starting to recover. This raises the interesting question of whether
the countries most devastated by the COVID-19 pandemic will also be the most pro-
lific in the economic recovery or will continue to lag behind their more successful
counterparts. We leave this interesting question for future inquiry.
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