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Abstract: Our paper aims to investigate the impact of COVID-19 on private sector companies in
terms of sales, production, finance and employment. We check whether the country and industry
in which companies operate, government financial support and loan access matter to the behaviour
and performances of companies during the pandemic. We use a microdata set from a worldwide
survey of more than 15,729 companies conducted between April and September 2020 by the World
Bank. Logistic regression is used to assess which factors increase the likelihood of businesses suf-
fering due to the COVID-19 pandemic. Our results show that COVID-19 negatively impacts the
performance of companies in almost all countries analysed, but a stronger effect is observed among
firms from developing countries. The pandemic is more harmful to firms providing services than
those representing the manufacturing sector. Due to the pandemic, firms suffer mainly in sales and
liquidity decrease rather than employment reduction. The increase in the number of temporary
workers is an important factor that significantly reduces the probability of sales, exports or supply
decline. The analysis results indicate policy tools supporting enterprises during the pandemic,
such as increasing the flexibility of the labour market or directing aid to developing countries.

Keywords: COVID-19; pandemic; company’s performance; logistic regression

1. Introduction

The coronavirus pandemic has spread to nearly every country on the planet. As
policymakers struggle with new lockdown policies to combat the virus’s spread, national
economies pay the cost. According to the International Monetary Fund (IMF) [1], the
global economy contracted by 4.4% in 2020. The volume of international trade in goods
dropped by 16% between April and June 2020 compared to the same period in 2019 [2].
The COVID-19 crisis has also had a significant impact on the labour market—overall, an
unprecedented global loss of 114 million jobs was observed in 2020 compared to 2019,
highest in the both North and South America and lowest in Europe and Central Asia,
where job retention programmes have supported reductions in working hours [3]. Apart
from statistics, in economic literature, we can find several new studies related to the
impact of the COVID-19 pandemic on economic activities. They focus mainly on the
macroeconomic effects of pandemics, i.e., a high correlation between the level of re-
striction and economic downturn [4-9]. The pandemic has also affected investments and
consumption patterns [10-13].

Our paper aims to examine the impact of COVID-19 on private sector firms, and it is
in line with quickly expanding studies on COVID-19 implications at the micro-level.
Previous papers are mainly related to the implications of COVID-19 on management and
marketing activities [14]. They analyse how the COVID-19 pandemic influence human
resources management [15], research and development activities [16], corporate social
responsibility (CSR systems [17], consumer behaviours [18], manager behaviours [19]
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and even gender equality in pandemic situations [15]. The researchers in this area have
worked rapidly to find alternative solutions and facilitate the transformation of compa-
nies to adapt to the new scenario and ensure their survival. The results of these works are
guidelines for managers, especially indications of how to find uncertainty in businesses
and develop strategies [20], tools for creating new marketing strategies [21,22], new
strategies for organisations [17], practical advice on financial management [23] and
guidelines on marketing innovation strategies of firms under crisis [22]. In addition,
some of the papers show how to implement the interventions in public laws and policy,
and national and local regulations [24].

Far fewer analyses relate to the impact of the COVID-19 pandemic on the economic
activities of companies. The majority of studies focus on the three aspects. First, they try
to identify channels through which firms adjust to the economic disruption caused by
COVID-19 and try to overcome the pandemic [25]. The firms struggle with broken supply
chains, discontinuity of services (both public and commercial), availability of staff,
transport and logistics [26]. This is not just the result of the disease but also of how people
or businesses respond to the circumstances. These analyses show that firms try to over-
come the crises mainly by accelerating their adoption of digital, automation and other
technologies [27,28] and shifting business activities to remote/ hybrid work [29].

The second group of papers concentrates on the firm’s expectations, i.e., how long
did businesses expect the crisis to last and how do expectations affect their decisions.
Research shows that a company’s market condition before the pandemic determines its
expectations regarding the pandemic duration. Weak companies are more affected; they
expect further difficulties and are the first to limit employment and investments [30]. On
the other hand, the higher liquidity firm has and the more prominent the firm is, the
greater the belief in the ability to survive the crisis [25]. Additionally, Ref. [31] finds that
despite international firms being more exposed to the COVID-19 pandemic, they have
more resilient actions and better expectations for future domestic firms due to their
global connectedness.

The last group of analyses relates to the implication of demand and supply shocks
caused by COVID-19 on enterprises” operational and financial activity. According to [32],
companies worldwide have been or still are forced to suspend some of their operations,
partly due to temporary job closures ordered by some governments and partly due to
supply chain disruptions. In some cases, changing demand patterns have forced compa-
nies to relocate or realign their production processes. In other cases, companies have had
to find entirely new ways to operate in a challenging and uncertain environment. Severe
effects of the COVID-19 pandemic have been documented in various countries in the
form of lost sales, business closures, mass layoffs and liquidity shortages (for US firms:
[25,33,34]; for firms from high and middle-income countries [35]; for selected European
companies: [36]; for firms from developing countries [37]; for firms from selected Asian
countries: [38—41]). However, few studies analyse the determinants of the impact of the
COVID-19 pandemic on the economic activity of firms.

In this regard, our article fills the research gap by identifying determinants of the
COVID-19 pandemic in enterprises. Few previous studies indicate firm size as a signifi-
cant factor that determines the pandemic effects on the economic activities of firms. De-
spite large companies and small and medium-sized enterprises (SMEs) affected by the
pandemic, all studies show that the impact on SMEs is much more significant [25,42].
Among SMEs, according to [38], faster-growing firms experience the demand shock
somewhat less severely but are more affected by international trade disruptions, supply
and financial shocks. Additionally, Ref. [39] find that better skills protect against the ef-
fects of a pandemig, i.e., employees with medium to high professional qualifications are
less affected by the crisis. The weakness of the above analyses is that they are often based
on data from one country and a limited set of determinants (size, employee skills, sus-
ceptibility to supply shocks). Our paper analyses whether the country and industry in
which firms operate, government financial support and access to credit impact their be-
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haviour and performance during the pandemic. We use a microdata set from a global
survey of more than 15,720 firms conducted by the World Bank in 37 countries. In our
work, we wanted to investigate the following research hypotheses:

Hypothesis 1 (H1). Financial aid granted by commercial banks will most strongly reduce the
probability of the company’s performance drop.

Hypothesis 2 (H2). Increasing online business activity reduces the likelihood of a decline in sales
more than increasing remote working.

Hypothesis 3 (H3). Declines in supply were the most difficult to cover with financial aid or
changes in the work organisation.

Hypothesis 4 (H4). Regardless of the sector and the measure of economic activity, companies in
developing countries were more exposed to losses.

To summarise, our contribution to the empirical literature is that we, based on a
large sample of firms worldwide, provide insight into the economic impact of the
COVID-19 on the private sector. The results illuminate the strong economic impact of
COVID-19 on private firms in the first weeks following the onset of COVID-19-related
disruptions. We concentrate on the identification of factors, which determine the strength
of this influence. The paper is organised as follows. The subsequent section outlines the
description of the survey and the dataset. Section 2 introduces the empirical part of the
paper by presenting the methodology used to measure the impact of COVID-19 on the
activities of firms. The following section offers the results of our analysis, and the last one
presents our conclusions.

Description of the Survey and the Data Set

The World Bank has developed a short company survey instrument, called Fol-
low-up COVID-19, to measure the impact of the COVID-19 pandemic on the private
sector. This survey is part of the Enterprise Survey (ES.), a flagship firm-level survey of a
representative sample of an economy’s private sector that the World Bank has conducted
since the 1990s [43]. The Enterprise Survey is aimed at companies with five or more em-
ployees and answered by business owners and top managers. It covers a wide range of
business environment issues, such as performance, finance, competition and corruption.
The ES concerns manufacturing firms (with ISIC (International Standard Industrial
Classification of All Economic Activities) codes 15-37, 45, 50-52, 55, 60—-64 and 72) and
services companies from construction, retail, wholesale, hotel, restaurant, transport,
storage, communications and IT sectors. The Enterprise Survey is carried out in 42
countries, but the number of interviews depends on the economy’s size, i.e., from 150 in
small countries to 1200-1800 in large economies.

After the COVID-19 outbreak, follow-up surveys on the impact of COVID-19 under
the ES methodology were conducted. The World Bank has two rounds of follow-up
surveys. Our research is based on data obtained during the first completed round, be-
tween April and September 2020. The topics covered include changes in sales, demand
for products or services, supply of inputs, workforce, cashflow availability and govern-
ment supports. The survey was conducted using mainly computer-assisted telephone
interviewing (CATI), i.e,, a telephone surveying technique in which the interviewer fol-
lows a script provided by a software application. Telephone interviews are supported by
email for self-administration if needed. The exceptions are three African countries
(face-to-face interviews) and Russia, where an online survey was applied.

The sample covers micro, small, medium and large enterprises from 37 countries,
including companies from Europe (62.7%), Asia (10.2%), Africa (21%) and Central
America (6.2%) (Figure 1). Almost half (45.5%) are from the European Union countries,
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and nearly the same percentage (45.2%) are from developed countries. Firms from de-
veloping countries and transition economies represent 32.8 % and 22%, respectively.

B developed
B developing
® in transition

Figure 1. List of countries in the sample.

A representative sample of the private sector excluding agriculture and extractive
industries covers companies dealing in manufacturing (49.4%), retail (19.6%) and other
services (31%). Small and medium-sized firms account for 60% of the sample in the
manufacturing sector and almost 88% in retail (Figure 2). The largest share of large
companies can be observed in manufacturing (10%).

manufacturing other services retail

35.44
I 13.87
2. Research Methodology

The analysis covers survey data obtained from the World Bank’s Enterprise Sur-
veys—COVID-19 Survey, Round 1 from 2020 [43]. The research sample includes 15,720
companies from 37 countries. However, it should be noted that not all respondents an-
swered every question; hence, the number of observations at individual stages of the
analysis may differ.

Logistic regression was used to assess which factors increase the likelihood of
companies suffering due to the COVID-19 pandemic. It is an excellent tool for modelling
binary dependent variables [44]. In our case, it was the fact that there was a decrease in
sales, exports, demand, supply or liquidity. Therefore, we wanted to find factors that in-
crease the probability that a given dependent variable would take the value of 1:
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Figure 2. The sample in the term of firm size.
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_ {1, analysed phenomenon decreased (e. g.,sales, export or liquidity)

= , . 1
¢ 0, analysed phenomenon remain the same or increased @

The following formula expresses this probability:

eBotB1xq,i+Baxy it +BrXp

Pi = 1 + eBotBixyi+Baxz it +BXy, @
where p;, the probability the dependent variable y;, equals 1, f;;; 2, ..., Bx,; represent
the regression coefficient and x; ;; X, ..., Xi; represent the independent variables.

The positive sign of the parameter indicates that the increase in the variable in-
creases the probability of taking the value of 1, while the negative sign of the parameter
decreases this likelihood. Models were estimated using the MLM —maximum likelihood
method [45]. In order to determine the strength and direction of the impact of the varia-
bles, odds ratios were determined:

Pi  _ eBotB1xa,i+BaXa, it +BiXk )
1-p
The ePk is the fold change in the odds ratio; if ePr > 0, the increase in the odds ratio

(3) can be observed, and for efk < 0, we can observe the decrease in the odds ratio. The
set of variables used in the analysis is presented in Table 1.

Table 1. Variables used in the study.

Variable  Description

Man 1 if it is a manufacturing company, 0 otherwise

Retail 1if it is a retail company, 0 otherwise

Service 1if it is an “other services” company, 0 otherwise
1 if the sales decreased (comparing to the same month in 2019), 0 other-

SalesD -
wise

ExportD 1 i.f tl:e exports decreased (comparing to the same month in 2019), 0 other-
wise

DemandD 1if ‘fhe demand decreased (comparing to the same month in 2019), 0 oth-
erwise

SupplyD 1 i.f t?e supply decreased (comparing to the same month in 2019), 0 other-
wise

CFD 1 if the cash flow decreased (comparing to the same month in 2019), 0 oth-
erwise*

LCB 1 if the primary aid source was a loan from a commercial bank, 0 otherwise

LNB 1 if the primary aid source was a loan from a non-banking financial institu-

tion, 0 otherwise
EF 1 if the primary aid source was equity finance, 0 otherwise
1 if the primary aid source was delaying payments to suppliers or workers,

bP 0 otherwise

GG 1 if the primary aid source was a government grant, 0 otherwise

OBA 1 if the company started or increased business activity online, 0 otherwise
DA 1 if the company started or increased delivery online, 0 otherwise

RW 1 if the company started or increased remote work, 0 otherwise

™ 1 if the company increased the number of temporary workers, 0 otherwise

Developed 1 if a developed country, 0 otherwise
Developing 1 if a developing country, 0 otherwise

Source: Authors’ investigation.

The quality of the model was assessed using McFadden’s pseudo-R2, the
log-likelihood for the entire model and the likelihood ratio test [46].
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3. Results

In the first step of the analysis, the descriptive characteristics of the analysed entities
were established, mainly in terms of the sector in which they operate. We assumed that
services and manufacturing were not equally affected by the effects of the pandemic, as
the restrictions introduced in these sectors were different.

Table 2 shows the percentage distribution of constantly operating companies and
temporarily or permanently closed ones, depending on the type of business. When ana-
lysing the data contained in Table 2, it can be seen that the percentage of permanently
closed companies was similar in each sector. Nevertheless, other services are evidently
disadvantaged, as the ratio of companies closed temporarily was almost twice as high as
in the case of manufacturing or retail.

Table 2. Percentage of companies that remained open or were temporarily or permanently closed.

Sector Remained Open Temporarily Closed  Permanently Closed
Manufacturing 90.2% 5.9% 4.0%
Retail 89.6% 6.4% 4.0%
Other services 84.1% 10.7% 5.2%

Source: Authors’ investigation based on the World Bank’s Enterprise Surveys —COVID-19 Survey.
Produced based on data taken from [43], World Bank, 2021. The World Bank approved the access to
the World Bank Enterprise Survey Portal.

Figure 3 suggests that the type of business activity influences individual elements of
the company’s operations. In each case, the yellow colour means that the variable is at the
same level as in the corresponding month of 2019; green means an increase and red a
decrease. In Figure 3, in all aspects, the red dominates, so all aspects of business activities
have been adversely affected by the pandemic. In many manufacturing companies, sup-
ply and demand have not changed. Retail turned out to be the sector in which the highest
percentage of companies recorded an increase in sales and demand. At the same time, it
shows the most significant decrease in sales, demand and financial liquidity in other
services sectors. The graphical analysis suggests a certain relationship between the type
of business activity and performance during the pandemic. This finding was further
confirmed by the chi-square test of independence, which showed for each of the six an-
alysed aspects that achievements in a given field are associated with the type of economic
activity.

The preliminary analysis showed that many aspects of enterprises” activity shrank
compared to the corresponding month of 2019. By analysing the basic descriptive statis-
tics, we wanted to know the depth of these declines. Quantitative data from the World
Bank survey [43] concerned only the sales volume and the number of laid-off employees.
Table 3 presents basic descriptive statistics for these factors. When analysing the data on
the decline in sales volume, it can be seen that it was significant. In manufacturing, half of
the firms recorded a decline of 40% or higher, and the majority indicated a decrease of
30%. In retail, the median was also 40%, but in this case, most companies reported that
sales fell by half; most companies from the other services sector revealed a similar de-
crease in sales. There is quite a strong differentiation and right-handed asymmetry in all
sectors, which means that most companies recorded declines below the average, which
was the highest for other services—52%. There are also significant differences in the case
of 10% of companies affected by the highest sales drops. They amounted to at least 80% in
manufacturing, but the decrease reached 100% in other services. Interestingly, looking at
the data on the number of laid-off employees, the median and mode were 0 in each case;
taking into account the positive skewness sign, it can be concluded that most companies
did not reduce the number of employed staff, and those that did so reduced employment
on average by 3.3 (retail) to 5.3 (manufacturing) workers. However, attention should be
paid to the enormous values of the coefficient of variation and the range between the
maximum and minimum values. At least one company in the manufacturing and retail
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sectors dismissed 600 people, while many companies issued no lay-offs. Thus, not only
the industry itself but also other factors forced the reduction of staff.

Indicator Type
Mertiy  Ranalecting -. |
hours

0% 10% 20% 30% 40%

)
=)
S

60% 70% 80% 90% 1009%
Remain the same ® |ncrease W Decrease

Figure 3. Performance of companies in various aspects depending on the sector.

Table 3. Percentage of companies that remained open or were temporarily or permanently closed.

Mean Median Mode Coeffl.cu?nt of Skewness Min. Max. 90th Percentile
Variation

Decrease in Sales (in Percentage Points)

Manufacturing  43.05 40 30 57.51 0.69 1 100 80
Retail 46.83 40 50 55.98 0.45 1 100 90
Other services  52.16 50 50 53.96 0.29 1 100 100
Number of laid-off workers
Manufacturing  5.33 0 0 478.60 14.01 0 600 10
Retail 3.30 0 0 677.43 21.12 0 600 6
Other services 4.06 0 0 363.83 7.94 0 250 10

Source: Authors’ investigation based on the World Bank’s Enterprise Surveys—COVID-19 Survey Produced based on
data taken from [43], World Bank, 2021. The World Bank approved the access to the World Bank Enterprise Survey Portal.

Because all sectors were most severely affected by sales declines, we decided to
show the scale of the problem in more detail. Figure 4 (box plot—dark red represents
values between first quartile and the median, light red represents those between the
median and third quartile) shows the declared decrease in sales in analysed sectors,
taking into account the region as well. Not only were most companies from the other
services sector affected by sales declines (Figure 3), but also the volume of this decline
was the most severe in this sector (Figure 4), mainly if the business was run in a transition
(median 40%, mode 100% sales drop) or developing country (median 55%, mode 50%
sales drop). The manufacturing sector in developed countries (mode and median 30%)
experienced the relatively mildest decline. However, it should be borne in mind that the
analysed set of enterprises is characterised by high differentiation (long boxes) and the
presence of extreme values (lower and upper whiskers). In each sector/region combina-
tion, some companies declared a 100% sales decline, but in some, it was practically un-
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other services

retail

noticed (1-2%). It most likely results from the industry in which the company operates
and the degree of flexibility of operations.

T L |

s | | A |
in transition } _ |

R — | I
dovionns | D |
mansiion | I | |
R — | |

s | — | |
in transition } _ I I

0% 5% 10%  15% 20%  25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
Sales drop (in %)

Figure 4. Distribution of the decline in sales by sector and region — dark red represents values between first quartile and
Table 4.

Table 4. Logit binary model’s estimation results *.
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SalesD ExportD DemandD SupplyD
Variable gi’fj Coef. g:t‘ils Coef. (I::tci‘z Coef. (1::112
Man (_00001272) 0.8057 (_00.6903; 0.393 (_00.2)024) 0.928 (gzgfg) 1.062
Retail (_09'503714) 0.9281 (_09;3631) 0.630 (gzggg) 1.059 (gzggi) 1.084
LCB (8;3) 1.1409 ;(]96389(; 0.506 (gzgéz) 1.043 (_09%271) 0.978
LNB (8:222) 15719 ** (_(S '71:69) 0.828 (_00.'532527) 0.699
EF (gﬁ(ﬁ)) 1.5643 (‘09;;6;) 0.937 (00.6301063) 1.375 (gzggg) 1.054
DP ((3?06029) 1.5878 &)0.'241898) 0.613 (3505117) 1.421 (81832) 1.010
oG (giﬁi) 1204 (_0941822) 0.082 (giégg) 1.258 (gigé) 1.187
DA (_005375) 0.9554 (gzgzz) 1.813 {;ﬁg 0.869 (812?(1)) 1.062
RW _g..é)s;})( 0.9658 (_09'133654) 0.694 (_(S '11;;) 0.901 (_00.'012390) 0.877
T I QTR ST
Support (83?3) 1.2514 (_09423109) 0.803 (giéég) 1.271 (8:(1)22) 1.101
2;‘;21' (:)0'333) 0.5493 (&5530) 6.847 (6_00'333) 0.654 (;)0'283) 0.603
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Develop-  0.476 1.772 0.360 0.711
ing  ©0003) %7 0o000) % o000y P (0000 2%

Obs. No. 8735 4033 8520 8668

R2 0.093 0.105 0.081 0.043

cCor. 91.4% 98% 86.4% 77.7%

pred.

LR test 172.597 (0.0000) 82.178 (0.0000) 147.613 (0.0000) 400.9 (0.0000)

* Constant included but not reported. p-values are given in parentheses. ** Dropped Prob(ExportD
=1ILNB =1) = 1. Variable service and CFD were not included in the model due to the collinearity.
Source: Authors’ investigation based on the World Bank’s Enterprise Surveys—COVID-19 Survey
Produced based on data taken from [43], World Bank, 2021. The World Bank approved the access to
the World Bank Enterprise Survey Portal.

The models presented in Table 4 have satisfactory properties, both in terms of pre-
dictive properties and the model’s fit to empirical data. In the sales decline (SalesD) case,
seven diagnostic variables turned out to be statistically significant. The estimated pa-
rameters showed a negative value for three of them, which indicates that the sales drop is
less likely to occur as the predictor takes the value of 1. In this case, the odds of recording
a decline in sales decreased if it was a manufacturing company (Man), which increased
the number of temporary employees (TW), and if its headquarters were in a developed
country (Developed). At the same time, the remaining variables indicate characteristics
that increase the chance of recording a drop in sales (a positive coefficient value and odds
ratio above 1). Such factors turned out to be EF, DP, Support and Developing. This means
that companies that received any form of government support had a better chance of
observing a drop in sales. However, it should be considered whether this phenomenon is
not due to the fact that the government aid (at least in Poland) was directed to a greater
extent to entrepreneurs who were able to document an actual drop in sales and revenues
compared to the periods before the pandemic. Moreover, the factors increasing the
chances of recording a decline in sales included two forms of primary aid: equity finance
and delaying payments to suppliers and employees. Doing business in developing
countries was also a factor increasing the chance of recording a drop in sales.

In the case of another dependent variable—a decrease in exports (ExportD)—in the
estimated model, 6 out of 14 proposed diagnostic variables turned out to be statistically
significant. However, it should be borne in mind that in this case, the number of obser-
vations was almost two times lower, as not all of the analysed companies conducted ex-
port activities. The variable Man turned out to be among the factors reducing the odds of
recording a decline in exports, so again companies from the broadly understood services
sector fared worse than manufacturing companies. TW (an increase in the number of
temporary workers) reduced the chance of recording a decline in exports, as in the case of
sales. Moreover, the LCB variable also turned out to be statistically significant. Hence,
companies whose primary source of aid were loans offered by commercial banks had less
chance of reducing exports. Factors increasing this chance turned out to be running a
business in developed and developing countries, which means that they fared worse than
companies operating in countries belonging to the “in transition” group. In addition,
surprisingly, the variable DA, i.e,, starting or intensifying online deliveries, was a factor
increasing the odds of export reduction.

Another of the estimated models concerned the decline in demand. The number of
observations for this model was similar to the number of observations for the sales
(SalesD) and supply (SupplyD) model. Among the factors limiting the decline in de-
mand, there was only one. It was a geographical factor, i.e., running a business in a de-
veloped country. The remaining five diagnostic variables indicate factors that increase
the odds of reduced demand, including operating in a developing country, receiving any
form of government support, having the basic form of aid as equity finance (EF), delay-
ing payments (DP) and grants from the government (GG).
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The last estimated model (SupplyD) was the one with the lowest number of signifi-
cant factors. It is also the model with the poorest properties. Many variables coincide
with those indicated in previous cases, so the factor that increased the risk of a decrease
in supply was operating in a developing country. On the other hand, the odds of such a
decrease were reduced by an increased share of temporary workers, running a business
in a developed country and an increased share of remote work (RW).

In order to make the analysis more detailed, the more detailed models were esti-
mated. They show the extent to which the individual types of financial support and the
activities undertaken by enterprises impacted the decreases observed in particular areas
of business operations. Table 5 shows the impact of various factors on the decline in sales.
The three presented models relate to manufacturing, services and retail, respectively. It
turns out that in the case of manufacturing companies, obtaining a loan from a commer-
cial bank, equity finance or delaying payments increased the likelihood of a decrease in
sales. The mitigating factor was the introduction of temporary work. As in the case of the
models presented in Table 4, in these more detailed models, business residence turned
out to be of crucial importance. Thus, operating in a developed country reduced the
chance of seeing a drop in sales, while operating in a developing or “in transition”
country increased the likelihood of seeing a decline in sales. Similar trends are also ob-
served in the case of services and trade. In the latter case, the intensification of online de-
liveries also turned out to reduce the decline in sales.

Table 5. Logit binary model’s estimation results *—sales decrease.

Variabl Manufacturing Services Retail
€ Coef. Odds Ratio Coef. Odds Ratio Coef. Odds Ratio
0.303 0.061
LCB 1.354 1. -0.248 (0. 7
C 0.063) 35 (0776) 063 0.248 (0.365) 0.780
LNB -0.348 (0.745) 0.705 ** **
0.429 0.645 0.198
EF 1. 1. 1.21
(0.025) 535 (0.002) 906 (0.454) ?
0.539 0.321 0.408
DP 1.71 1.37 1.504
(0.005) > (0.218) 379 (0.204) 20
0.156 0.218 0.468
GG (0462) 1.168 (0.491) 1.244 (0.265) 1.597
0.101 0.012
OBA (0.496) 1.106 -0.214 (0.268) 0.807 (0.961) 1.012
DA 0.228 1.256 -0.158 (0.412) 0.854 -0.597 (0.011) 0.550
(0.142) . . . . . . .
-0.0413 0.233
RW 0723) 0959  -0.177(0.287)  0.838 (0.308) 1.262
™ -0.836 (0.003) 0.433 -1.655 (0.000) 0.191 -1.400 (0.001) 0.246
0.086 0.637 0.099
Support (0.493) 1.090 0.001) 1.891 0.663) 1.104
Developed -0.403 (0.007) 0.667 -1.068 (0.000) 0.344 -0.425 (0.111) 0.653
. 0.454 0.476 0.517
Developing (0.005) 1.575 (0.032) 1.610 (0.050) 1.677
Obs. No. 4295 2820 1620
R? 0.024 0.062 0.041
Cor. pred. 90.2% 92.8% 92.1%
LR test 66.535 (0.0000) 91.55 (0.0000) 36.948 (0.0001)

* Constant included but not reported. p-values are given in parentheses. ** Dropped Prob(Y =11X=
1) = 1. Variable CFD was not included in the model due to the collinearity. Source: Authors’ inves-
tigation based on the World Bank’s Enterprise Surveys—COVID-19 Survey. Produced based on
data taken from [43], World Bank, 2021. The World Bank approved the access to the World Bank
Enterprise Survey Portal.
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Table 6 shows the factors influencing the chances of reducing exports. The residence
of business was again of key importance; regardless of whether we are talking about
manufacturing, trading or service enterprises, operating in “in transition” countries was
a factor reducing export losses, while doing business in developed or developing coun-
tries increased these odds significantly. In the context of exports, the introduction of
temporary work helped to reduce the chances of a decline only in the case of industry; in
other sectors, this factor turned out to be statistically insignificant. The deferral of pay-
ments in manufacturing companies was also a factor in reducing the odds of export
losses, while in the case of services, the intensification of online activity turned out to be a
protective umbrella.

Table 6. Logit binary model’s estimation results *—export decrease.

Variable Manufacturing Services Retail
Coef. Odds Ratio Coef. Odds Ratio Coef. Odds Ratio
-0.847 0.088
LCB 0.0371) 0.428 (0923) 1.0925  -1.568 (0.248) 0.208
LNB *% *% A%
EF -0.090 (0.834) 0.913 -0.272 (0.721) 0.762 0.183 1.201
. . . . . . (0.896) .
0.308 0.240
DP -0.782 (0.087) 0.457 (0.790) 1.360 (0.882) 1.272
GG -0.717 (0.203) 0.488 ** -0.380 (0.824) 0.683
0.303
OBA (0.407) 1.354 -1.507 (0.036) 0.222 -0.491 (0.620) 0.611
0.784 1.064
DA (0.078) 2.191 (0219) 2.899 -0.378 (0.677) 0.684
RW ~0.300 0.740 -0.183 (0.791) 0.832 -1.154 (0.236) 0.315
(02831) . . . . . . .
™ ~1.690 0.184 -1.602 (0.157) 0.201 -1.337 (0.298) 0.262
(0.0009) . . . . . . .
Support  -0.011 (0.973) 0.988 -0.149 (0.843) 0.861 -1.908 (0.064) 0.148
2.815 3.965
Developed 1.713 (0. .54 16.702 2.7
evelope 3 (0.0000) 5.548 (0.002) 6.70 0.001) 52.756
2.132 3.045
Developi 1. . 4. .44 21.022
eveloping 1.595 (0.0000) 930 (0.004) 8.440 (0.015) 0
Obs. No. 2340 1078 615
R? 0.081 0.173 0.317
Cor. pred. 97.4% 99.0% 98.7%
LR test 45.528 (0.0000) 21.178 (0.0199) 27.061 (0.0045)

* Constant included but not reported. p-values are given in parentheses. ** Dropped Prob(Y =11X =
1) = 1. Variable CFD was not included in the model due to the collinearity. Source: Authors’ inves-
tigation based on the World Bank’s Enterprise Surveys —COVID-19 Survey. Produced based on
data taken from [43], World Bank, 2021. The World Bank approved the access to the World Bank
Enterprise Survey Portal.

As Figure 3 shows, the decline in demand was one of the two most typical adverse
effects of the COVID-19 pandemic. Table 7 presents which factors contributed to the de-
crease in the probability of a reduction in demand in various types of enterprises. Not
surprisingly, running a business was important again, but this time running a business in
a developed country was a factor reducing the chances of recording a drop in demand.
The same was observed in the case of the intensification of temporary work and in pro-
duction companies’ case, also of remote work. As in the case of Table 4, here we can see
that receiving support was associated with a greater chance of recording a decline in
demand. This should be explained in the same way, i.e., directing aid to units suffering
losses due to the pandemic; however, other factors proved to be statically significant in
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different sectors. In the case of services, it was equity finance, and in the case of manu-
facturing, EF and additionally a payment delay. In the case of service companies, the
factors reducing losses in demand turned out to be the intensification of online activities
and online delivery, and obtaining support from commercial banks.

Table 7. Logit binary model’s estimation results *—demand decrease.

Variable Manufacturing Services Retail
Coef. Odds Ratio Coef. Odds Ratio Coef. Odds Ratio
0.017 0.086
LCB 1.1 1. -0.4 .051 .637
C (0.229) 85 (0.621) 09 0.450 (0.051)  0.6376
LNB -0.522 (0.564)  0.5931  -0.370 (0.734) 0.691 b
0.341 0.425 0.023
EF 1.4 1. 1.02
(0.005) 069 (0.008) 530 (0.915) 023
0.523 0.008 0.408
DP 1. 1. 1.504
(0.001) 688 (0.967) 008 (0.139) 50
0.110 0.422 0.246
GG (0.553) 1.1164 (0.116) 1.525 (0.484) 1.279
0.220 0.359
OBA (0.079) 12465  -0.111 (0.465) 0.894 (0.092) 1.432
DA 0.043 1.0444  -0.171 (0.257) 0.842 -0.621 (0.002) 0.537
(0.730) . . . . . . .
-0.170 0.144
RW .8434 -0.115 (0.384 .891 1.1
(0.081) 0.843 0.115 (0.384) 0.89 (0.441) 55
W ~1.229 0.2925  -0.744 (0.028) 0.475 -1.094 (0.009) 0.334
(0.0000) . . . . . . .
0.192 0.278 0.304
Support (0.079) 1.2117 (0.059) 1.320 (0122) 1.355
-0.623
Developed -0.292(0.020)  0.7465 (0.0003) 0.536 -0.426 (0.061) 0.652
. 0.388 0.358
Developing 0.336 (0.0113) 1.3969 0.017) 1.474 (0.103) 1.430
Obs. No. 4223 2716 1581
R? 0.029 0.026 0.038
Cor. pred. 85.3% 87.3% 87.8%
LR test 77.395 (0.0000) 54.195 (0.0000) 41.887 (0.0000)

* Constant included but not reported. p-values are given in parentheses. ** Dropped Prob(Y =11X =
1) =1. Variable CFD were not included in the model due to the collinearity. Source: Authors’ in-
vestigation based on the World Bank’s Enterprise Surveys—COVID-19 Survey. Produced based on
data taken from [43], World Bank, 2021. The World Bank approved the access to the World Bank
Enterprise Survey Portal.

The data on the decline in supply are presented last (Table 8). This element turned
out to be relatively insensitive to financial support and organisational changes in com-
panies from the retail sector. However, many factors were statistically significant in the
case of services. The severity of the supply drops was diversified by the intensification of
temporary work apart from the aforementioned element—the level of development of
the country’s economy. Additionally, in the case of service companies, the chances of
reducing the decline in supply were caused by the introduction of remote work and de-
ferred payments.
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Table 8. Logit binary model’s estimation results *—supply decrease.
. Manufacturing Services Retail
Variable . - .
Coef. Odds Ratio Coef. Odds Ratio Coef. Odds Ratio
0.083
LCB (0.483) 1.087 -0.067 (0.651) 0.935 -0.217 (0.278) 0.804
LNB -0.475 (0.560) 0.621 -0.234 (0.829) 0.790 -0.419 (0.705) 0.657
0.089
EF 1. .079 (0.54 1.082 -0.071 (0.691 .
(0.385) 093 0.079 (0.545) 08 0.071 (0.691) 0.930
0.312 -0.326
DP (0.021) 1.366 (0.0387) 0.721 -0.148 (0.459) 0.861
0.070 0.239 0.397
GG (0.654) 1.072 (0273) 1.269 (0.160) 1.488
0.281 0.045
OBA (0.009) 1.325 -0.134 (0.294) 0.874 (0.787) 1.046
0.020 0.261
DA (0.848) 1.020 (0.047) 1.299 -0.194 (0.245) 0.823
RW -0.099 (0.230) 0.905 -0.198 (0.067) 0.820 -0.076 (0.607) 0.926
-0.871
W 0.0001) 0.418 -0.748 (0.012) 0.473 -0.967 (0.012) 0.380
0.062 0.138 0.150
Support 0.479) 1.064 0242) 1.148 (0335) 1.162
-0.570
Devel . -0.379 (0. .684 -0. . .
eveloped (0.0000) 0.565 0.379 (0.005) 0.68 0.509 (0.005) 0.600
Developing 0.525 (0.0000) 1.691 0.957 (0.0000) 2.606 0.734 (0.0000) 2.085
Obs. No. 4279 2772 1617
R? 0.041 0.056 0.046
Cor. pred. 76.5% 78.4% 79.4%
LR test 194.54 (0.0000) 164.83 (0.0000) 76.561 (0.0000)

* Constant included but not reported. p-values are given in parentheses. Variable CFD was not in-
cluded in the model due to the collinearity. Source: Authors’ investigation based on the World
Bank’s Enterprise Surveys —COVID-19 Survey. Produced based on data taken from [43], World
Bank, 2021. The World Bank approved the access to the World Bank Enterprise Survey Portal.

4. Conclusions

Our paper aims to examine the impact of COVID-19 on private sector firms in terms
of sales, production, finance and employment. We determined whether the country and
industry in which firms operate, government financial support and access to credit im-
pact its behaviour and performance during the pandemic. It is crucial to keep in mind
that the World Bank survey was conducted immediately after the first lockdown. Many
companies did not react immediately to the pandemic and considered it a short-term
phenomenon, which had a more significant impact on their behaviour. It is necessary for
the authors to compare the results from this survey with the future survey conducted by
the World Bank in 2021 (these data are inaccessible at the present moment).

Our results show that a country’s development stage strongly influences the proba-
bility of changes in trading activities such as sales, exports, demand and supply. Our re-
search confirms that the global COVID-19 pandemic negatively impacts firms in devel-
oping economies to a greater extent than those in developed countries (confirming the
fourth hypothesis). Firms in developing countries are hit hardest because they have
“fewer resources or channels” to protect themselves against this economic crisis, i.e.,
lower labour productivity, lower capital intensity and a lower degree of digitisation in
production processes [47]. Our research indicates the need for organisations such as the
World Bank or IMF to provide financial support to developing countries to respond to
the health and economic impacts of COVID-19.

The analysis also provides evidence on the role of the sector in which a firm operates
in the decline of economic activity due to the COVID-19 pandemic. It is less probable that
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firms in the manufacturing sector will be affected by decreased sales and exports than
those in the services sector. It is probably related to the higher level of automation in
many manufacturing processes than services. On the other hand, companies providing
services are more dependent on human contact and interaction and thus may suffer more
significant losses from a crisis of this nature. Moreover, more detailed analyses (Tables 5-
8) showed that different forms of aid and changes in enterprises’ operating activities af-
fect differently depending on the sector and measure of performance. Among the various
discussed forms of coping with the lack of liquidity, the most statistically significant was
deferment of payments. However, it occurred in both a positive and negative context.
Therefore, one should be aware that this tactic works like a double-edged sword. On the
one hand, it allowed entrepreneurs to postpone selected payments but thus contributed
to the deterioration of liquidity in other companies, hence, for example, different direc-
tions of impact in production and service companies. Therefore, hypothesis 1, assuming
that commercial banks” support will be of key importance for reducing the harmful ef-
fects of the pandemic, has not been confirmed.

The second hypothesis assumed that the intensification of online activities would
significantly affect the reduction of performance drops and certainly better than remote
work. This turned out to be valid only in the case of service companies. Remote work was
irrelevant to retail. The intensification of online activity increased the chances of a decline
in demand (most likely, the sales level was maintained throughout the entire network,
but certain sales points were experiencing declines). Based on the results of our analysis,
we point to an essential factor that significantly reduces the probability of the decline of
sales, exports or supply —the increase in the number of temporary workers. During the
COVID-19 pandemic, market conditions change almost daily, and companies struggle to
keep up. Thus, while the short-term use of temporary workers helped many companies
during the pandemic, it will probably be an effective tool for work management in
post-COVID-19 reality, as well. Our results indirectly support the thesis with a greater
emphasis on the flexibility of labour markets in countries affected by the pandemic as an
economic policy tool supporting recovery from the crisis.

Our research also shows that financial aid from commercial banks and/or the gov-
ernment does not reduce the probability of declining sales or supply (confirming the
third hypothesis). The positive impact of this support was visible only in terms of ex-
ports. These undetectable effects of financial aid could be related to too little time elapsed
since the first lockdown or low interest rates (excess liquidity of the banking system),
observed in many developed countries.

Our results contribute to the rapidly emerging literature examining the direct im-
pact of the pandemic on firms’ ability to operate and allow us to formulate some policy
implications. We believe that the success of the recovery pace depends critically on the
policy actions taken during the crisis. If policies ensure that workers do not become
unemployed, firms do not go bankrupt and trade networks are preserved, the recovery
will be faster and smoother. Our results underscore the fragility of businesses in sales
and liquidity areas, especially in the short time after the pandemic began. Our results
suggest that many of these firms had little cash on hand at the onset of the pandemic,
meaning that they either had to drastically cut spending, take on additional debt or file
for bankruptcy. It highlights how the immediacy of new financial resources can affect
medium-term performance. This is a major recommendation for developed economies to
ensure quick access to financial support, especially for small and medium firms.

Governments in developed countries can easily finance an extraordinary increase in
spending even as their revenues fall. Countries with limited or no fiscal space face diffi-
cult choices and need the support of the international community. This is a case of many
low-income and emerging economies facing capital flight—the challenge is even greater.
This is why we recommend international institutions (e.g., the International Monetary
Fund) to create a new financial support programme and help low-income countries cre-
ate the right economic conditions for recovery at home.
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We are aware that our research has some limitations. Some of them are related to the
data. The surveys are mainly conducted in the World Bank client countries, and there-
fore, most of the high-income countries are not covered by the surveys (USA, Canada,
Western European countries or Japan). This is why the comparison of the COVID-19
impact on private firms’ activities in developed and developing countries does not give a
complete picture. Additionally, our research does not allow us to assess the impact of the
COVID-19 pandemic on firms in more specific sectors. According to [48], the analysed
impact depends strongly on the sector, particularly on the sectoral share of jobs that can
still be performed under closure. However, the most significant limitation of our research
is the inability to show the change in companies’ activities over time. Many things hap-
pened in the course of the year. In late spring 2020, many countries began to lift some
restrictions after the first signs of recovery. However, in late autumn 2020, the second
COVID-19 wave began, and restrictive measures were again introduced. In addition,
some countries were affected by the third wave of the coronavirus, which came in the
spring of 2021. Therefore, in future research, when the second survey will be accessible,
we plan to examine what difference a year made in the impact of the pandemic
COVID-19 on firms’ activities.

Further analysis is needed. The authors intend to extend research on the factors that
determine the pandemic’s impact on various aspects of business activities. We plan to
develop a predictive model using an innovative methodology, i.e., the fuzzy logic theory.
It is a tool widely used in mechanical, robotic and industrial engineering for modelling
imprecise, uncertain and ambiguous phenomena. The situation of many companies in
the COVID-19 pandemic is influenced by many factors that often cannot be defined pre-
cisely. Hence, the fuzzy logic approach will increase the predictive power of planned
analysis.
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