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Abstract. The retail and wholesale sector has been hit hard by the coronavirus pandemic, leading to a
major sector transformation. In this study, we analyse the factors of firm-level e-commerce adoption and
expansion in response to the COVID-19 pandemic and pay special attention to the regional level deter-
minants of e-commerce. We use the data provided by the EBRD-EIB-WB Enterprise Survey that includes
about 18,000 observations for firms in Central and Eastern Europe (CEE) and Central Asia (CA) and ap-
proximately 1000 observations in Russia. We use the probit and weighted probit estimation techniques.
Our central hypothesis states that while large cities are usually seen as drivers of the expansion of e-com-
merce, lagging regions are catching up with the leading regions in the adoption of e-commerce. The study
shows that firms in regions with lower levels of e-commerce before COVID-19 and firms in large cities
were more likely to adopt e-commerce during the pandemic, which evidences a convergence in e-com-
merce between Russian regions. In contrast to the firms in CEE and CA countries, export market orienta-
tion and supply chain signals do not foster e-commerce adoption in Russia. This can be explained by weak
development of subcontracting networks and low participation of small and medium-sized firms in coop-
erative relationships in Russia. Regarding policy implications, we argue that policy measures should focus
on the distribution of low-cost solutions aiming to decrease entry barriers, liberalise domestic markets for
entrance of foreign platforms in Russia, and support the development of domestic platforms.
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&6:%) HaLmMoHanbHbINA MCCNEN0BaTENbCKMIA YHUBEPCUTET «BbICLIag WKoMa 3KOHOMUKK», I. MockBa, Poccuiickas @eanepaums
" Ypanbckuit dheaepanbHbiil YHUBEPCUTET UMeHK nepBoro Mpesuaenta Poccun b. H. EnbumHa,
r. Ekatepunbypr, Poccuitickas @epnepaums

Kak nanpemusa COVID-19 yckopuna pa3sutue 3N1e€KTPOHHOKW KOMMeEpLMK
B Poccuu: aHanus AaHHbIX Ha YpOBHE KOMNaHWUA
C Y4E€TOM NMPOCTPAHCTBEHHbIX (PaKTOpPOB

AHHOTauus. PO3HMYHAs 1 ONTOBAs TOProB/is CEPbE3HO NOCTPajanM OT NaHLEMWUU KOPOHABMPYCA, KOTO-
pas npuBena K 3HauuTenbHoM TpaHchopMaLummu cekTopa. B HacTosLen ctaTbe uccnenyroTcs GakTopbl, BAUAKO-
LMe Ha BHeAPEHWE M paclUMpeHMe 3N1eKTPOHHOM KOMMEPLIMM Ha YPOBHE KOMMaHWIM B OTBET HA BbI30BbI MaH-
nemum COVID-19, npu 3ToM 0coboe BHMMaHMWe yaenseTcs permoHanbHbiIM 0COOEHHOCTSIM pa3BUTMS OHNAMH-
Toproenu. [lns 3TOoro npoaHanu3mMpoBaHbl AaHHble uccnenosaHms EBRD-EIB-WB Enterprise Survey, kotopoe
BKJitouaeT okono 18 000 HabntopeHWn komnaHuit LleHTpanbHoi n BoctouHon EBponbl (LLBE) 1 LleHTpanbHoM
Aznum (LA), B TOoM umncne npumepHo 1000 HabnopeHuii B Poccuun. Ing npoBeneHus aHanusa Obian MCnonb-
30BaHbl TaKMe MeToAbl OLLEHKM, KaK MpobUT-Moaenb 1 B3BeleHHas Nnpobut-moaens. CornacHo runoTese mc-
CNefoBaHus, B TO BpeMS KaK KpyMHble ropofa 06blYHO pacCMaTpMBAOTCS KaK ABMXKYLLME CWUAbl Pa3BUTUS
3N1eKTPOHHOM KOMMEPLMU, OTCTAtOLME PErMOHbl LOTOHSIOT IMAEPOB MO BHEAPEHMUIO 3N1EKTPOHHOM KOMMep-
unn. OupMbl B pernoHax ¢ 6onee HM3KUM YpOBHEM Pa3BUTUS SNEKTPOHHOM KOMMepuuu (00 pacnpocTpa-
HeHuns COVID-19), a Takke KOMMNAHMM B KPYMHbIX rOPOAAXx Yalle Aenanu Bolbop B NMOAb3y OHNANH-TOProBM
BO BpeMs NaHAEMUM, YTO CBUAETENbCTBYET O KOHBEPreHLUMUM INEKTPOHHOM KOMMEPLMM MEXAY POCCUACKUMM
permoHamu. B otnmume ot koMnaHuii B cTpaHax LIBE u LLA, Takne dakTopsbl, Kak 3KCMOPTHAs OpueHTaums
MU U3MEHEHMUS B LLEMOYKAxX MOCTABOK, HE BAMSIOT HA pa3BUTME 3NEKTPOHHOW KoMMepumn B Poccum Bcnen-
CTBME HEeAO0CTaTOYHOr0 pa3BUTUS CyOnoapsSAHbIX CETEM M HWU3KOMO YPOBHS KOOMepauuu npeanpustuii Ma-
noro u cpegHero 6u3Heca. Yto KacaeTcs Mep NOAAEPXKKM KOMMEPYECKOro cektopa, HeobxoamMma fanbHewn-
Wwas pa3paboTka [OCTYMHbIX peLueHUI, HaNpPaBNEHHbIX HA CHUXKEHWE BXOAHbIX Bapbepos, nMbepanm3aunio
BHYTPEHHMX PbIHKOB A1 BHeApeHUS B POCCMM MHOCTPaHHbIX NAATGPOPM M pa3BUTME OTEYECTBEHHbIX TOPro-
BbIX OHIANH-M/I0WAA0K.

KnioueBble cnoBa: 3neKTpoHHas KOMMePLIMS, OHNANH-NPOAAXH, poccuiickune permoHsl, COVID-19, poccuiickne dupmsl, anan-
Taums k COVID-19

BiaromapHocTb

O630p numepamypwvl u z2unomesvl 01 OAHHO20 UCCAed08aHUs hodzomoesneHvl 8 pamkax eparwma Ilpesudenma
Poccutickoii @edepayuu onsa zocydapcmeeHHOl noddepicku Monodwvix poccutickux yueHoix «Ouyenka yuacmus Poccuu e
MexncOyHapoOHoll mopzoene npodykyuell, césa3aHHoll ¢ mexHonozusmu Yemeepmoti npoMblUIEHHOU pesontoyuu, U ee 6u-
aHue Ha ynyuweHnue nosuyuti Poccuu e anobanvhuix uenoukax cosdanus cmoumocmu» (coznawerue om 20.04.2021 Ne
075-15-2021-318). Omnupuueckuii aHaius u uwmepnpemauus pes3yabmamos ebinoaHeHsl 8 pamkax IIpozpammul ynoa-
menmanvHwix uccnedosaruti HUY BIID e 2022 200y.

Onga umutupoBanua: QOentoHmHa A. A., TopoaHblii H. A., Cumaués 0. B., OpankuH M. M. (2022). Kak naHgemus COVID-19 ycko-
puna pasBWUTME 3M1EKTPOHHOM KOMMepUMM B Poccuu: aHanm3 AaHHbIX Ha YPOBHE KOMMAHWI C YYE€TOM MPOCTPAHCTBEHHbIX
hakTopoB. SkoHoMuKa peauoHa, 18(4), 988-1002. https://doi.org/10.17059/ekon.reg.2022-4-2.

1. Introduction concentrated in a few large urban centres. The ar-

Subnational disparities have always been an
important issue in economic studies and indus-
trial policy. The COVID-19 pandemic has exacer-
bated inequalities between and within countries
and evolved to be a kind of “catalyst” for the adop-
tion and increasing use of digital technologies at
the firm level (Sanguinet et al., 2021; Amankwah-
Amoah et al., 2021). These impacts are particu-
larly relevant in large economies, such as the
Russian Federation, which have heterogeneous
territories and business and economic activity

ticle aims to shed light on the issue of e-commerce
adoption and expansion at the subnational level in
the Russian economy and to explain the different
factors of e-commerce usage based on an assess-
ment of the micro-level database. Furthermore,
the article discusses the peculiarities of the us-
age of e-commerce in Russian firms in compari-
son with companies in Central and Eastern Europe
and Central Asia. The article concludes with a dis-
cussion of the implications for industrial policy
aimed at the digitalisation of Russian enterprises.
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The coronavirus pandemic and the resulting
economic crisis hit businesses and entire indus-
tries hard. The temporary closure of stores, social
distancing rules and contact restrictions signifi-
cantly destroyed or affected physical shopping and
inter-firm contracts. E-commerce has become the
only feasible option for many firms and consum-
ers, has demonstrated its resilience to growing de-
mand (Villa, Monzén, 2021; Koch, Frommeyer,
Schewe, 2020). E-commerce sales increased by
19 % due to COVID-19 in 2020 worldwide and by
58.5 % in Russia (Statista, 2021a; Statista, 2021b).
According to the Federal State Statistics Service
(Rosstat), sluggish growth of online sales in re-
tail in Russia, from 0.7 % in 2014 to 2 % in 2019,
has accelerated significantly and reached 3.9 % in
2020.

Nascent empirical evidence suggests that
e-commerce accelerated recovery from the
COVID-19 crisis (Han et al., 2022; Bhatti et al.,
2020; Taher, 2021). It has been shown that com-
panies that implemented e-commerce before
the COVID-19 crisis were not only more resil-
ient in the crisis, but also demonstrated high
growth rates of sales and positive profits in 2020
(Simachev et al., 2021). However, penetration of
e-commerce and the effects of the COVID-19 cri-
sis on e-commerce have not been uniform across
industries. Worldwide and, particularly, Russian
online sales surged the most in the sectors of food
and personal care, including groceries and hy-
giene products. Among others sectors that bene-
fit due to lockdowns are the sales of electronics,
sports goods, toys and do-it-yourself goods in-
cluding construction materials; fashion industry
experienced a negative hit in the first part of 2020,
but managed to bounce back and grow (Statista
2021a, Statista 2021b, OECD 2020).

At the country level, during the pandemic, ex-
pansion of e-commerce has been observed in both
developed and developing countries; existing em-
pirical evidence covers Belgium, Japan, China,
Russia (Lodni, Najmaei, Mansori, 2021; Becker et
al., 2021; Kawasaki, Wakashima, Shibasaki, 2022;
Zhao et al., 2021; Revinova, Ivashchenko, 2021).
According to Alfonso et al. (2021), the pandemic
has intensified a catching-up process in e-com-
merce growth among countries. If before the pan-
demic e-commerce growth was determined by
gross domestic product (GDP), income and in-
novation capacity, during the pandemic e-com-
merce growth has been faster in countries with
longer lockdowns, stricter measures and low pre-
COVID-19 e-commerce volumes. In other words,
the lower the level of e-commerce in a given coun-
try in 2019, the higher its growth rate during the
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COVID-19 pandemic. However, Alcedo et al. (2022)
found that the share of online transactions in total
consumption increased more in economies with
higher pre-pandemic e-commerce shares, exacer-
bating the digital divide across economies. In our
view, diverging results might arise as soon as au-
thors use different measures of e-commerce, par-
ticularly, Alfonso et al. (2021) use the macro-level
data on e-commerce share in GDP, while Alcedo et
al. (2022) use aggregated micro-transaction-level
data from Mastercard, scaled to represent total
consumer spending.

In this article, we empirically estimate fac-
tors of introduction and expansion of online
sales in Russian firms during the crisis caused by
COVID-19.

First, in line with existing international ev-
idence, we expect to find the convergence of
e-commerce adoption at the level of Russian re-
gions. Taking the micro-level nature of our data,
we hypothesise that:

HI.1If a firm is located in a region with a higher
level of e-commerce adoption, it had a lower prob-
ability to introduce or expand online sales during
the COVID-19 pandemic.

Second, taking into account the evidence of
higher e-commerce growth in areas with longer
lockdowns and stricter measures, we expect to
find that firms in Russian large cities were adopt-
ing and expanding e-commerce more intensively
in comparison to firms in small towns, thus, we
state that:

H2. If a firm is located in a large city, it had a
higher probability to introduce or expand online
sales during the COVID-19 pandemic.

It should be noted that the confirmation of the
hypotheses might not be obvious. Empirical evi-
dence says that not all Russian firms see the fea-
sibility of implementing digital technologies. In
relation to this, the large divide in adoption of
digital technologies is found between large and
small firms as well as between high income and
low income Russian regions (Kuzyk, Simachev,
Fedyunina, 2020; Zemtsov, Barinova, Semenova,
2019).

The rest of the paper is organised as follows.
Section 2 reviews the existing empirical litera-
ture on factors of adoption of digital technolo-
gies, particularly, e-commerce, in firms. Section 3
provides data, descriptive statistics and discusses
methods of the study. Section 4 describes empir-
ical model and results. Section 4 concludes with
policy implications for regional and federal level
authorities oriented towards increasing e-com-
merce adoption and ensuring higher resilience to
shocks.

www.economyofregions.org
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2. Review of Factors of E-Commerce Adoption
in Firms

Empirical papers usually find that standard de-
terminants of digital technology adoption at the
firm level include size, industry and regional char-
acteristics (Stiakakis, Kariotellis, Vlachopoulou,
2009). Other important determinants at the firm
level also include type of ownership and the
presence of foreign technologies within a firm
(Rasiah, 2003; Wang, Wang, 2015). In particular,
Vishwasrao and Bosshardt (2001) consider the
case of Indian manufacturing firms and note that
foreign technologies and foreign ownership type
are those variables, which significantly affect the
adoption of new technologies within the firm. The
export activity of companies is also taken into ac-
count when evaluating digital technology adop-
tion. In addition to this, some other studies also
discuss a positive effect of export activity on dig-
ital technology adoption, suggesting that export-
ing leads to technology premium as they use more
advanced technologies (Cirera et al., 2021; Hooks
et al., 2022). Regarding regional-level determi-
nants, it was found that national and regional pol-
icies play an important role in firm’s decision to
adopt digital technologies (Llopis-Albert, Rubio,
Valero, 2021). In particular, public policies (includ-
ing those regulating industry-level technologi-
cal requirements, supporting technology transfer
offices, stimulating public research and develop-
ment (R&D) institutions and attracting talents)
might shape and co-create the regional eco-sys-
tem that facilitates entrepreneurial discovery and
pushes digital technology adoption.

The literature on the factors of e-commerce
adoption worldwide is only growing and almost
non-existent in Russia. Most of the papers con-
sider e-commerce determinants at the micro level.
In particular, studies considering firm behaviour
find that organisation, technology and environ-
ment factors are important for e-commerce adop-
tion. According to various authors (Kareen, 2018;
Choshin, Ghaffari, 2017; Yeng, Osman, Othman,
2015; Kurnia et al., 2015; Ramdani, Chevers,
Williams, 2013), the size of the firm, top manager
support, availability of knowledge and informa-
tion, innovation capacity, pressure from business
competitors and trading partners are seen as im-
portant factors for e-commerce adoption. Zhao et
al. (2021) considered consumer attitude towards
online purchases and found that e-commerce ex-
pansion depends on consumer’s income, behav-
iour of neighbours and friends as well as availa-
bility of payment security. Regarding the munic-
ipal level, Han et al. (2022) mention that logis-
tics capacity significantly explained the decline

and recovery of e-commerce sales during and af-
ter the outbreak in Chinese cities. In the case of
Russia, Borkova and Noskova (2019) state that
e-commerce is a relatively new phenomenon for
Russian economy characterised by hyper concen-
tration in Moscow and weak development in other
regions. Other researchers (Simachev et al., 2021;
Maslova, 2020) discussed the factors of develop-
ment and transformation of e-commerce in Russia
and found that the major factor of e-commerce
adoption is the size of the firm: large enterprises
are more willing to adopt e-commerce as they
have well-established logistics chains and larger
resources such as human capital, storage facilities.

Empirical papers estimating the impact of
COVID-19 on the adoption and expansion of
e-commerce are relatively rare and use mainly
survey data. In particular, Scutariu et al. (2021)
use cross-sectional survey of 165 Malaysian com-
panies and hierarchical clustering analysis to
identify e-commerce models of economic activity,
while Dinesh and MuniRaju (2021) analyse con-
sumer behaviour during COVID-19 based on sur-
vey of 195 Indian consumers. Since this study is
based on a relatively large sample of firms, we ap-
ply econometric techniques, which are standard
for empirical studies exploring the determinants
of digital technology adoption. Next section pre-
sents our data, the model and discusses the meth-
ods of the study in details.

3. Data, Methods and Empirical Model

The analysis of long-term trends in the expan-
sion of e-commerce in Russia shows that the ef-
fects of the pandemic are almost absent at first
sight. Indeed, the expansion of e-commerce ac-
celerated after the world crisis of 2008-2009, then
slowed after the Ukrainian crisis, and remained
at this level in 2015-2020 (Figure 1). This holds
for three different indicators of e-commerce in
Russia, particularly, shares of business receiving
and placing orders online and share of revenue
from e-commerce in total business turnover.

However, based on the regional data from
Rosstat, we see significant spatial differences in
e-commerce before and after the pandemic. Before
the pandemic, the leaders in e-commerce were the
two largest Russian agglomerations, Moscow and
St. Petersburg, which became particularly differ-
ent after 2018: share of online sales in retail in
Moscow in 2019 was 4.3 %, in St. Petersburg —
4.5 %,while the average in Russia was 2.0 %, which
is very close to the values for all other regions and
average in federal districts (Figure 2). In absolute
terms, the leader in e-commerce growth in 2020
are again Moscow (+5.0 p.p. to 9.3 %). However, in
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Socio-economic indicators 2020: Federal State Statistics Service (Rosstat). Retrieved from: https://gks.ru/bgd/regl/b20_14p/Main.
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relative terms, the share of online sales in retail in
2020 relative to 2019 is the highest in the Republic
of Sakha (Yakutia) (increased from 0.1 % in 2019
to 2 % in 2020), the Republic of Kalmykia (from
0.1 to 0.8 %), Orenburg region and Kamchatka
territory (from 0.3 to 1.7 %). These results might
be interpreted as a preliminary evidence of the
catch-up process in e-commerce among Russian

Ekonomika Regiona [Economy of Regions], 18(4), 2022

regions due to the effects of COVID-19 in a similar
vine with the country-level catch-up.

To test two hypotheses that we stated in the in-
troduction, we use two waves of data collected by
the EBRD-EIB-WB Enterprise Survey' and combine

! EIB-EBRD-WB Enterprise Survey: European Bank for
Reconstruction and Development (EBRD), European
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the data collected during the sixth round in 2018-
2019 with the data collected for the same firms
in a short follow-up COVID-19 survey after April
2020. This approach allows us to know whether
a firm introduced or extended online sales dur-
ing the COVID-19 pandemic relative to previous
year and control for detailed pre-crisis informa-
tion about firm’s characteristics and financial in-
dicators. Our final dataset includes 18558 firm ob-
servations, including 1016 observations in Russia.

Evidence on the role of the territory (federal
district and city size) will provide us an under-
standing of the impact of the pandemic on the in-
equality of e-commerce usage in Russian regions,
but this is not enough to have clear policy recom-
mendations. It is important to discuss the factors
of e-commerce adoption and expansion in Russia
in a comparative perspective with other coun-
tries. We will discuss factors of e-commerce adop-
tion and expansion in Russian firms in a compari-
son with a group of Central and Eastern European
(CEE) and Central Asian (CA) countries, including:
Albania, Armenia, Azerbaijan, Belarus, Bosnia and
Herzegovina, Bulgaria, Croatia, Czech Republic,
Estonia, Georgia, Hungary, Kazakhstan, Latvia,
Lithuania, Moldova, Mongolia, Montenegro,
North Macedonia, Poland, Romania, Serbia, Slovak
Republic, Slovenia. These countries have much in
common with Russia, including common history
and cultural links. Similar patterns of regional and
sectoral economic development make these coun-
tries a good comparison group for Russia, which is
widely used in many different studies. Particularly,
the EBRD-EIB-WB Enterprise Survey considers all
these countries to examine the progress that the

Investment Bank (EIB) and World Bank (WB). Retrieved from:
https://www.enterprisesurveys.org/en/covid-19 (Date of ac-
cess: 09.02.2022)

CEE and CA firms have made in the modern his-
tory and investigates the adaption and resilience
of firms during the pandemic.

The dependent variable is a change in online
sales in response to COVID-19 in comparison to
2019 measured as a binary response. The inde-
pendent variables include indicators of the exter-
nal environment — size of the city, GDP per cap-
ita and pre-COVID-19 level of e-commerce in the
federal district where a firm operates. We recog-
nise that variables at the regional rather than fed-
eral district level may ensure more accurate esti-
mates, but unfortunately, such data are not avail-
able. We also include firm-level independent var-
iables, particularly, market orientation of a firm,
characteristics of its supply chains and production
capabilities. In addition, we also explicitly control
for size, age, foreign and government ownership
and industry. Definitions of the variables and de-
scriptive statistics are presented in Table 1.

According to Figure 3, which compares the dis-
tribution of the sample by federal districts with
the Rosstat, our sample is slightly skewed, since
the Central Federal District is underrepresented —
it corresponds to 22 % of observations in our sam-
ple, but 34 % in the number of firms according to
Rosstat. However, the sample used in the study is
built according to the EBRD-EIB-WB Enterprise
Survey methodology, which takes care about rep-
resentativeness of the sample. In particular, to
build the sample, the methodology uses three lev-
els of stratification: industry, firm size, and region,
where regional stratification is done across federal
districts'. In order to make inferences about the

! Regional stratification considers seven territories: Central
Federal District, South (combining Southern Federal District
and North Caucasian Federal District), Northwestern Federal

DKOHOMMKa pervoHa, T.18, Bbin. 4 (2022)



994 PETMOHA/TbHASl SKOHOMUKA

Descriptive statistics of the variables

Table 1

Variable

Description

Mean |Std. Dev.| Min | Max

Dependent variable

Online sales

Dummy variable = 1 if there are positive or no changes, 0 if
negative changes (Did this establishment experience change
in online sales in response to the COVID-19 outbreak?)

0.274

0.446

Independent variables

Market of operation

Exporter

Coming back to fiscal year 2018, what percentage of
this establishment’s sales were: dummy =1 if > 10 %, 0
— otherwise

0.212

0.409

Indirect exporter

Coming back to fiscal year 2018, what percentage of this
establishment’s sales were: (direct export) — dummy =1 if
>10, 0 — otherwise

0.091

0.288

Characteristics of supply chains:

Demand

Comparing demand for the current month with the same
month in 2019, did it increase, remain the same, or
decrease? Dummy = 1 if increase or remain the same, 0
— otherwise

0.522

0.5

Supply

Comparing supply for the current month with the same
month in 2019, did it increase, remain the same, or
decrease? Dummy = 1 if increase or remain the same, 0
— otherwise

0.601

0.49

Direct_imp

In fiscal year 2018, what percentage of this establishment’s
purchases of material inputs or supplies were: Of foreign
origin => dummy =1 if > 10 %, 0 — otherwise

0.58

0.494

Production capabilities

Certificates

Dummy = 1 if this establishment has an internationally
recognised quality certification, 0 — otherwise

0.283

0.451

Foreign_tech

Dummy = 1 if this establishment at present uses technology
licensed from a foreign-owned company, excluding office
software, 0 — otherwise

0.157

0.363

Adjustment

During the last three years, has this establishment
introduced new or improved products or services? Dummy
= 1 if positive answer, 0 — otherwise

0.316

0.465

Control variables

Foreign_owned

What percentage of this firm is owned by each of the
following: Private foreign individuals, companies or
organisations — dummy =1 if > 10 %, 0 — otherwise

0.098

0.298

Government_owned

What percentage of this firm is owned by each of the
following: Government or State — dummy =1 if > 10 %, 0
— otherwise

0.008

0.09

0

Age

In what year did this establishment begin operations? Dummies = 1 if Age (< 10); Age (10-19);

Age (20-29); Age (> 30)

Size before

At the end of fiscal year 2018, how many permanent, full-time individuals worked in this

COVID-19 establishment? Dummies = 1 if micro (< 15); small (15-100); medium (101-250); huge (> 250)
Indust Dummies for Non-Metallic Mineral Products; Food; Garments; Other Manufacturing; Other
v Services; Retail; Rubber & Plastics Products; Textiles
Regional variables only for Russia
.. Dummies = 1 if population of city: Less than 5,000, 50,000 to 250,000, over 250,000 to 1
City size - o1
million, over 1 million
GDP per capita (Iog) L.oga.lrlthm of Gross Domestic Product per capita in federal 13.769 | 0757 |12.901 15385
district, 2019
E-commerce Share of online sales in retail in 2019, % 1.579 0.835 0.6 2.7

Source: compiled by the authors.
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Table 2
Comparison of sample averages

. |22 88| g8 |22 2524 32|22
All countries | Russia | — 2 | § — 2= £2 |E E S=| =2 | &2
S 55| 5g |57 |E8g8 E° | 2°

S 21 2e |5 |§ 2& 7 |7
Variable Mean Mean | Mean | Mean Mean Mean Mean Mean | Mean
Online sales 0.27 0.54 0.42 0.56 0.48 0.59 0.50 0.83 0.49
Exporter 0.21 0.05 0.07 0.03 0.08 0.02 0.03 0.05 0.03
Indirect Exporter 0.09 0.12 0.04 0.15 0.31 0.09 0.03 0.13 0.13
Demand 0.52 0.32 0.33 0.35 0.28 0.25 0.33 0.34 0.40
Supply 0.60 0.36 0.43 0.40 0.33 0.33 0.29 0.23 0.43
Direct Importer 0.58 0.46 0.51 0.66 0.56 0.19 0.16 0.49 0.58
Certificates 0.28 0.08 0.10 0.02 0.11 0.03 0.08 0.16 0.04
Foreign technology 0.16 0.10 0.13 0.15 0.08 0.02 0.05 0.17 0.10
Adjustment 0.43 0.51 0.42 0.68 0.60 0.58 0.56 0.38 0.43
Foreign owned 0.10 0.04 0.09 0.03 0.04 0.01 0.03 0.01 0.04
Government owned 0.01 0.01 0.03 0.00 0.01 0.00 0.00 0.01 0.01

Source: Authors calculations, data from the EBRD-EIB-WB database.

population of firms, our estimation methodology
will implement estimation with weights as a ro-
bustness check.

In order to compare indicators across differ-
ent regions of Russia, we analyse the mean values
for the whole sample of countries, for Russia and
for regions separately (Table 2). First, we found
that the share of firms adopted or expanded on-
line sales during the pandemic is two times higher
in Russia on average (54 %) than in our sample
of CEE and CA countries (27 %). Moreover, the
share of firms, which adopted or expanded online
sales in all considered Russian federal districts, is
also much higher than in the sample of CEE and
CA countries, the highest is in the Ural Federal
District (83 %) and the lowest in the Central
Federal District (42 %). Second, we revealed that
among firms in CEE and CA countries (in compari-
son to Russia), there is a significantly higher share
of exporters, firms with international certificates,
as well as firms that observed an increase or the
same level of demand and supply comparing the
month of the survey with the same month in 2019.
Dispersion of the same indicators for different
Russian regions is rather low, indicating that both
more and less advanced federal districts as well as
federal districts with different average geographi-
cal and institutional conditions lag far behind the
averages for CEE and CA countries. Based on this,
we suggest that these indicators (exporters, certif-
icates, demand and supply) might to a large extent

District, Far Eastern Federal District, Siberian Federal District,
Ural Federal District and Volga Federal District.

explain the introduction and expansion of online
sales among companies in Russia and CEE and CA
countries in our sample. This will be tested and
discussed in the next section of the paper.

Descriptive statistics regarding the size of the
cities shows that the share of firms increasing on-
line sales in response to the pandemic is larger in
cities with the population over 1 million and de-
creases with the city size. These findings are in
line with recent evidence discussed above stating
that firms in places with better infrastructure and
higher incomes (which are usually large cities) are
more keen on e-commerce adoption and expan-
sion (Figure 4).

Equation (1) shows our model for estimating
factors affecting online sales during the COVID-19
pandemic for Russian firms with regional varia-
bles, while equation (2) describes our model for
the sample of firms in CEE and CA countries and
particular subsample of only CEE countries. The
latter allows us to have a comparative analysis of
the specifics of e-commerce adoption in Russia
and CEE and CA countries.

RUOnlineSales = B, Exporter +
+B,Indirect +B,Demand +

exporter

+B,Supply + B Direct

importer +
+B,Certificates + B, Foreign,,, +

+ByAdjustment ., +v+3+¢,

(D

past
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100% -~
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% A

0%

over 1 million

from 250 000 to 1 million
M Started or increased online sales

44,9%

from 50 000 to 250 000 less than 50 000

H Does not changed

Fig. 4. Adoption and expansion of online sales with regard to the city size in Russia in response to the COVID-19 outbreak

OnlineSales = B, Exporter +
+B,Indirect +B,Demand +

exporter

+B,Supply + B, Direct

importer +
+B,Certificates + B, Foreign,,, +

+Bg Adjustment 2)

past TYTEs
where y — set of control variables, § — set of re-
gional variables for Russia.

Following Baer and Brown (2007), Salwani et
al. (2009), Li et al. (2021), we use the probit model
to estimate the probability for a firm to adopt or
expand e-commerce during the COVID-19 pan-
demic. To have a clear interpretation of the results,
we report marginal effects at the sample mean of
all other variables instead of standard coefficients.

As arobustness check, we will use the weighted
probit estimation that reports estimates of model
parameters identical to conventional probit esti-
mates, but uses information from the survey de-
sign (provided by the EBRD-EIB-WB database) to
correct variance estimates. In order to save space,
we discuss the results of robustness check, but do
not provide parameter estimates.

Before empirical estimation, we check for the
multicollinearity in the models using the variance
inflation factors (VIFs) statistics. All models show
VIF values less than 5, which is considered an ap-
propriate result and suggests that there is no mul-
ticollinearity in models. Particularly for specifica-
tion (1) with regional dummies, the VIF statistic
equals 1.24, indicating that there is no multicol-
linearity between the variables.

4. Estimation Results

Empirical results of the analysis of factors of
e-commerce adoption and expansion as the ef-
fect of COVID-19 are reported in Table 2. Model
specifications (1)—(3) show estimation results for
Russia with different regional variables, specifi-
cations (4) — (6) show results for Russia, CEE and
CA countries. The overall percentage of correctly

Ekonomika Regiona [Economy of Regions], 18(4), 2022

classified cases is 66.9-69.9 % for the specifica-
tions (1)-(3) with Russian firms and spatial fac-
tors and 74.4-75.6 % for the samples of CEE and
CA countries, which shows the very good classifi-
catory power of the models.

First, we discuss the role of regional-level in-
dicators as determinants of e-commerce adoption
and extension in Russian regions and then analyse
firm-level determinants of e-commerce in Russia
in a comparative international perspective.

The obtained results allow us to confirm hy-
potheses 1 and 2. According to Table 3, firms in
federal districts with higher share of online sales
have smaller chances to adopt or expand online
sales. At first sight, this supports previous find-
ings at the country level on catching-up pro-
cess in e-commerce. However, it is important to
note that, overall, e-commerce in Russia is lag-
ging behind developed countries, thus, finding of
catch-up in e-commerce at the regional level in
Russia can be alarming and requires further dis-
covery. In addition, we found that if a firm is lo-
cated in the city with a population over 1 million,
it adopts or expands online sales by 12.3-12.4 %
as a result of the COVID-19 crisis keeping other
things constant. This finding supports existing
evidence suggesting that e-commerce is usually
emerging and spreading primarily in large cities.
We suggest that only firms in regions with a low
level of e-commerce see opportunities and go on-
line, while firms in regions where some companies
have already gone online see high risks of expand-
ing e-commerce. We discuss these results in terms
of implications for federal and regional policy in
the conclusion section.

Comparative analysis of firm-level determi-
nants of e-commerce adoption and expansion
shows that Russian firms are different from the
findings based on total sample of firms in CEE and
CA countries and subsample of firms in CEE coun-
tries. Regarding market orientation, we find that
exporters and indirect exporters were less likely to
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Table 3
Effects of COVID-19 on e-commerce adoption and expansion
1) (2) (3) (4) (5) (6)
Russia with | Russia with .
VARIABLES regional GDPand | Russiawith | o ia |CEEandCA CEE
. E-commerce countries countries
dummies E-commerce
Exporter 0.0258 0.0540 0.0543 0.0361 —0.0481"" —0.0441™
(0.0758) (0.0781) (0.0782) (0.0806) (0.00880) (0.00880)
Indirect Exporter 0.0859" 0.0685 0.0689 0.0705 —-0.0166 —0.0318™
(0.0491) (0.0474) (0.0475) (0.0480) (0.0112) (0.0117)
Demand —0.00589 0.0242 0.0239 0.0327 0.02117 0.0239""
(0.0430) (0.0440) (0.0441) (0.0443) (0.00868) (0.00898)
Supply -0.192™" -0.231""" -0.227"" —0.242""" —0.0463""" -0.0267"
(0.0415) (0.0425) (0.0426) (0.0426) (0.00879) (0.00917)
Direct Importer 0.0518" 0.0377 0.0451 0.0415 0.0364"" 0.0417°
(0.0315) (0.0315) (0.0312) (0.0308) (0.00666) (0.00693)
. 0.00278 0.00652 0.00217 —0.00473 —0.0625™" -0.0567""
Certificates
(0.0605) (0.0616) (0.0616) (0.0629) (0.00786) (0.00796)
Foreign technology —-0.0575 —0.0431 —0.0433 —0.0466 0.0268" 0.0276""
(0.0532) (0.0534) (0.0533) (0.0544) (0.00897) (0.00905)
Adjustment 0.251"" 0.229" 0.225™" 0.233™" 0.0823™" 0.0945™"
(0.0257) (0.0267) (0.0266) (0.0265) (0.00669) (0.00674)
Foreign owned —0.0448 —-0.0782 —-0.0778 -0.124 —-0.0149 —-0.00741
(0.0789) (0.0826) (0.0830) (0.0814) (0.0117) (0.0116)
Government owned -0.362" -0.407" —0.398" -0.472" —0.0893" —0.0760"
(0.208) (0.218) (0.218) (0.213) (0.0350) (0.0350)
Age (<10) base base base base base base
Age (10-19) 0.0302 0.0180 0.0191 0.0135 —0.0422"" -0.0421""
(0.0345) (0.0360) (0.0360) (0.0365) (0.00963) (0.0104)
Age (20-29) —-0.0296 —0.0742" -0.0748" —0.0762" —0.0572™" —0.0428"
(0.0444) (0.0450) (0.0450) (0.0456) (0.00961) (0.0102)
Age (>30) —-0.0369 —0.0848 —-0.0740 —-0.0662 —0.0683"" —-0.0502""
(0.0929) (0.0958) (0.0955) (0.0928) (0.0120) (0.0124)
Size: micro (<15) base base base base base base
Size: small (15-100) —-0.0278 —-0.0115 —-0.0120 —0.00890 0.0473™ 0.0394"
(0.0347) (0.0365) (0.0364) (0.0366) (0.00718) (0.00743)
Size: medium —-0.0731 —-0.0441 —0.0423 —0.0429 0.0928"" 0.0862"""
(101-250) (0.0470) (0.0485) (0.0486) (0.0487) (0.0105) (0.0109)
Size: large (>250) —-0.0965 —-0.0678 —0.0626 —-0.0539 0.109" 0.0897°"
(0.0624) (0.0627) (0.0628) (0.0629) (0.0146) (0.0154)
?E)Z,g(?of city: less than base base base
Size of city: 50,000 to 0.0566 0.0618 0.0571
250,000 (0.0706) (0.0735) (0.0740)
Size of city: over 0.0447 0.0459 0.0381
250,000 to 1 million (0.0637) (0.0651) (0.0657)
Size of city: over 1 0.0544 0.124 0.123™
million (0.0613) (0.0620) (0.0626)
GDP per capita (log) 2)(;%0;1358)
E-commerce -0.0566"" —0.0645™
(0.0186) (0.0196)
Industry dummies Yes Yes Yes Yes Yes Yes
Regional dummies Yes No No No No No

The end of the Table 3 is on the next page.
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The end of the Table 3

€)) (2) 3 4) ) (6)
Russia with | Russia with ..
VARIABLES regional GDP and Russia with Russia CEE anc! cA CEE.
. E-commerce countries countries
dummies E-commerce

Pseudo R? 0.17 0.12 0.12 0.11 0.03 0.03
Observations 1016 1016 1016 1016 19 327 17 542
Correctly classified, % 69.88 % 66.93 % 66.93 % 64.67 % 74.37 % 75.59 %
+Marginal effects are reported
++Robust standard errors in parentheses
" p<0.01," p<0.05  "p<0.1

Source: calculated by the authors based on data from the EBRD-EIB-WB database (EIB-EBRD-WB Enterprise Survey: European
Bank for Reconstruction and Development (EBRD), European Investment Bank (EIB) and World Bank (WB). Retrieved from:
https://www.enterprisesurveys.org/en/covid-19 (Date of access: 09.02.2022)).

launch or expand online sales: being an exporter
decreases the probability to adopt or expand on-
line sales for 4.4-4.8 % for the whole sample and
firms in developed countries, but not for Russia.
During the first waves of COVID-19, exporters suf-
fered from border closures that sharply declined
exports. This might significantly affect e-com-
merce adoption for exporters in developed coun-
tries, which is also mentioned by Hasanat et al.
(2019). Insignificance of export status for e-com-
merce adoption in Russia might be explained by
lower orientation of Russian firms on exports and,
particularly, sharper expansion of domestic on-
line sales in comparison to stagnant cross-border
online sales after the beginning of the COVID-19
pandemic in Russia (Statista, 2021b).

Regarding characteristics of supply chains,
we find that increasing supply is statistically sig-
nificant in all specifications, including those on
Russian data, but increasing demand is statisti-
cally significant only for CEE and CA. In particu-
lar, firms with increasing supply were less likely
to adopt or extend online sales by 4.6 % in the
world on average and by 19.2-24.2 % in Russia
depending on the specification. Simultaneously,
increasing demand pushed firms to adopt or ex-
tend online sales in the full sample and sub-
sample of developed countries, respectively, but
not in Russia. At first sight, findings on effects
of supply and demand might be controversial.
However, in our opinion, there is a clear expla-
nation. Increasing supply might be seen as a sig-
nal that firms were restoring reserves of materi-
als and other supplies and preparing for further
(second, third depending on the timing of the
interview in considered countries) waves of the
pandemic. Thus, increasing supply did not deter-
mine changes in demand for firms’ products and
services and became statistically insignificant for
e-commerce. Increasing demand, in turn, pushes
firms to adopt or expand e-commerce, especially

Ekonomika Regiona [Economy of Regions], 18(4), 2022

under the strict measures implemented during
the COVID-19 pandemic. Some comments are
needed to explain the insignificance of the de-
mand effect on e-commerce adoption in Russia.
We hypothesise that Russian firms introduced
e-commerce not only in the case of increasing
demand for its products, but also as a measure to
support weak demand or an attempt to find new
consumers when traditional (offline) channels of
sales were not working or unavailable due to the
COVID-19 restrictions.

We revealed that production capabilities have
divergent effects on firms’ adoption and expan-
sion of online sales. According to the empirical
results, firms, which introduced new or improved
products or services in the past, were more likely
to adopt or expand e-commerce; the effect var-
ies between 8.2-9.5 % for the sample of CEE and
CA countries and increases up to 22.5-25.1 % for
Russia. This might be considered as an evidence of
catch-up in e-commerce and confirm the findings
suggesting that firms with better adaptation skills
are more resilient during crises (Simachev et al.,
2021). Firms with foreign technologies have higher
chances to adopt or expand online sales in the to-
tal sample and subsample of developed countries,
respectively, but are insignificant for Russia. Firms
with international certifications were less likely to
launch or expand online sales by 5.7-6.3 % in the
total sample and subsample of developed coun-
tries, respectively. Effects of certificates are in-
significant for Russia. We suppose that firms with
certificates were more resilient in the crisis and
adopted online sales before COVID-19.

Among other firm-level factors of online sales
adoption, we find that government ownership
negatively affects the probability to adopt or ex-
pand e-commerce in Russia and other countries in
all specifications. We believe this is because com-
panies with government ownership introduce new
technologies, including e-commerce, not because
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of market shocks, but as directed by the state.
In addition, the introduction of new technolo-
gies in government-owned companies might re-
quire more time. Finally, our results suggest that
young firms (in Russia and CEE and CA countries)
and large firms (in CEE and CA countries, but not
Russia) are more likely to launch or expand e-com-
merce. These results might be seen controversial,
but they are supported by empirical literature on
the diffusion of digital technologies (Andrews,
Nicoletti, Timiliotis, 2018; Veugelers, Riickert,
Weiss, 2019). Indeed, young firms are usually seen
as firms with flexible management and fast organ-
isational changes, while large firms usually have
more financial resources to afford the adoption of
e-commerce.

To check the robustness of the results, we use
weighted probit estimation to correct the sample
and thus to get a reflection of the distribution of
firms across the regions. According to the results,
all parameters keep the statistical significance and
have similar size that confirms the robustness of
the findings.

5. Conclusions and Policy Implications

During the COVID-19 crisis, e-commerce
surged in most of the countries. However, the ef-
fects of e-commerce adoption and expansion were
not equal both between and within economies.
Our study examines the effects of the COVID-19
pandemic on firm-level e-commerce adoption
and expansion in Russian regions in a compar-
ative perspective with CEE and CA countries.
Specifically, using the data from two waves of the
EBRD-EIB-WB Enterprise survey, we empirically
estimated the role of three subnational indicators,
including regional level of e-commerce, size of
the city and GRP per capita and a set of firm-level
indicators, including market orientation, sup-
ply chain characteristics, production capabilities,
size, age and ownership. Our findings contribute
to the literature by providing empirical evidence
on the digitalisation factors of Russian firms us-
ing the case of e-commerce technology and by dis-
cussing the role of subnational factors in adoption
and expansion of e-commerce and its policy im-
plications for federal and regional authorities and
development institutions.

We revealed that e-commerce is growing faster
in firms working in cities with a population over 1
million, but there is a convergence in online sales:
the share of online sales is growing more in re-
gions where online sales were lower before the
COVID-19 pandemic. Taking into account the fact
that the level of online sales in Russia is still sig-
nificantly lower than that of developed countries,

the signs of convergence should be alarming. Less
rapid growth of e-commerce adoption in the lead-
ing regions may determine a general slowdown in
the digitalisation pace in e-commerce in Russia,
which will hinder the development of consumer
demand and the provision of related services
to consumers. The results of the estimation of
e-commerce determinants at the firm level allow
us to clarify the meso-level evidence. We found
that Russia differs significantly from CEE and
CA countries in terms of determinants of e-com-
merce adoption and expansion. As in other coun-
tries, young companies and companies with ex-
perience of product and services innovations are
more likely to adopt e-commerce in Russia, while
companies with state ownership, on the contrary,
are less likely. However, we showed that other fac-
tors determining e-commerce in CEE and CA are
insignificant for Russian firms. In particular, we
found that export market orientation and supply
chain signals (increase in demand and import) do
not foster e-commerce adoption in Russia during
the COVID-19 pandemic. In addition, there is no
statistical differences in e-commerce adoption for
small and large Russian firms; possession of an
international certificate does not affect e-com-
merce. Both results contradict evidence for CEE
and CA countries and findings of previous empir-
ical studies. This might signal about poor domes-
tic value chains in the Russian economy and slight
integration of national firms into the global value
chains.

Based on our empirical findings, we discuss
policy implications oriented towards fostering
e-commerce in Russian regions and catching up
with the developed countries.

The evidence of convergence in e-commerce
at low overall level of e-commerce might signifi-
cantly hinder long-term prospects of e-commerce
in Russia. Our results present an additional con-
cern, namely, that e-commerce is accelerating
in large cities (over 1 million), but all other cit-
ies demonstrate no differences in the speed of
the e-commerce adoption. This means that the
growth rate of e-commerce in medium-sized cities
does not differ from the growth rate in small cities
(towns). As medium-sized cities are often admin-
istrative centres of Russian regions and small cit-
ies usually have poorer infrastructure, this means
that e-commerce growth rates in Russia are prob-
ably not as high as might be. The latter certainly
depends on the level of infrastructure, dynamics
of income levels and public policy at the federal
and regional levels that might affect e-commerce
acceleration in the post-pandemic period in the
following directions.
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From the perspective of industrial policy, sup-
port and development programmes for firms both
at the federal and regional level should focus on
comprehensive solutions and help firms imple-
ment modern technologies, including e-com-
merce. This is especially important for mature
firms that are less likely to introduce organisa-
tional innovations and expand e-commerce, as
well as for small firms that usually tend to lack the
resources for innovations. There is a need to en-
courage firm cooperation and promote best prac-
tices, especially in the diffusion of low-cost tech-
nologies such as e-commerce that can have a sig-
nificant impact on business operations.

From the perspective of digital development
policy, it is important to find the balance between
opening national market for international e-com-

merce platforms and the development of domes-
tic platforms. The first requires the regulation to-
wards reasonable restrictions on market power of
foreign platform companies in Russia and simulta-
neous liberalisation of cross-border e-commerce.
The latter should be oriented towards support of
creation of new e-commerce solutions, spread of
e-commerce in new domestic segments and at-
traction of new firms to enter them. It is also im-
portant to decrease regulatory and financial bar-
riers for firms to enter e-commerce, particularly,
decrease costs of acquiring. We suppose that only
a combination of industrial policy and digital de-
velopment policy might ensure further sustaina-
ble and geographically dispersed development of
e-commerce in the post-pandemic period.
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