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Abstract
Purpose – This paper aims to analyze the factors that affect the attitudes of Armenian small and medium
enterprises (SMEs) regarding digitalization, examining whether they view it as a tool to foster innovation and
business growth, while also assessing the extent to which digitalization mitigated the negative impacts of the
COVID-19 crisis.
Design/methodology/approach – The empirical approach is based on data collected from 452
Armenian SMEs, which were further analyzed using SPSS Statistics 23.0 software. Scales for assessing the
COVID-19 impact, innovation and digitalization were constructed and validated. To test five hypotheses,
binomial logistic regression was conducted to appraise the importance of digitalization for Armenian SMEs,
including the ability to mitigate the consequences of the recent COVID-19 pandemic.
Findings – The results of the analysis showed that the economic sector plays a significant role in forming
the expectations of firms on the positive impact of digitalization, while the company size does not affect them.
This paper found that the provision of online services before the pandemic did not help Armenian SMEs to be
less affected by the crisis. Furthermore, the perception of whether digitalization facilitated innovative
processes, products and services did not depend on the degree of being affected by COVID-19. Finally, the
findings indicate that the more agile companies which had the ability to convert their business model into an
e-business model were less affected by the crisis.
Originality/value – This paper contributes to the literature by studying the effect of digitalization on
SMEs, as well as how SMEs in small developing countries like Armenia mitigated the negative effects of the
COVID-19 pandemic. The current work is unique as, to the best of the authors’ knowledge, there are no prior
empirical studies focusing on impact of digitalization and innovation induced by exogenous shocks in an
under-researched country like Armenia.
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1. Introduction
Often referred to as “the backbone of the economy,” small and medium enterprises (SMEs)
are the driving force for the economies of both developed and developing countries. They
play a major role in promoting economic growth, creating employment and reducing
poverty (Wagenvoort, 2003; Beck et al., 2005; Paul et al., 2007; Garicano et al., 2016). In 2018,
SMEs comprised more than 99.8% of all enterprises in Armenia’s business economy, with
microenterprises constituting 93.6% of them (Organisation for Economic Co-operation and
Development (OECD), 2020). SMEs accounted for 68% of total business employment and
generated up to 60% of value added in the business sector (OECD, 2020).

The economic crisis induced by the outbreak of the COVID-19 pandemic posed serious
challenges for the survival and development of SMEs which were hit even harder than
larger companies (Balla-Elliott et al., 2020; Bartik et al., 2020; Dua et al., 2020; Lindsay et al.,
2020; OECD, 2020). SMEs accounted for 43% of the income and two-thirds of the
employment decline caused by the COVID-19 pandemic (Pedauga et al., 2021).

The outbreak of the COVID-19 pandemic had a severe impact on the economy of
Armenia, causing a decline of 7.2% in 2020 [1]. Simultaneously with the crisis caused by
COVID-19, Armenian SMEs had to cope with the economic consequences of the country’s
large-scale war with Azerbaijan in the final quarter of 2020. The SMEs in Armenia
struggled to maintain their operations due to the supply shortages and the decrease in
domestic demand. According to the survey conducted by UNECE, only 20% of SMEs were
able to achieve their prepandemic levels of earnings by July 2020. For the rest, the earnings
declined by up to 50%. The SMEs found it hard to survive, with only 21% stating they
could maintain operations without the support from the government, while the remaining
79% emphasized the role of government support, in particular tax deferrals and subsidized
loans, for maintaining operations (United Nations Economic Commission for Europe
(UNECE), 2020). Armenian SME employees were especially affected by the crisis, having
been laid off or having reduced work hours and pay (Beglaryan and Shakhmuradyan, 2020).

In general, SMEs need to adopt e-business strategies to keep up with the economy (Vieru
et al., 2015). To be competitive, SMEs need to develop new business strategies involving the
utilization of e-business enabling information technologies (Ferrari, 2012). Literature
suggests that there are a number of perceived benefits that digitalization provides to SMEs,
such as expansion to international markets, facilitation of knowledge acquisition and wider
and more intimate interaction with customers, business partners, investors and local
authorities; these, in turn, lead to sustainable competitive advantages (Genc et al., 2019;
Ballestar et al., 2020; Vadana et al., 2019; Thrassou et al., 2020).

In this technological era, digitalization is also seen as an important tool to deal with crises
(Guo et al., 2020; Papadopoulos et al., 2020). It is no surprise that COVID-19 has intensified the
need for digitalization and accelerated the process of adoption of digital tools for SMEs (OECD,
2021). Along with other benefits such as improved performance, innovation enablement,
enhanced productivity and lower costs (Genc et al., 2019; Ballestar et al., 2020; Vadana et al.,
2019; Thrassou et al., 2020), digitalization helps companies to maintain business continuity by
enabling remote working practices and a shift to e-commerce (OECD, 2021). In fact, agile
organizations managed to not only respond to the threats brought by the crisis but also to
capitalize on the opportunity to convert to the e-businessmodel (BM) (Jadoul et al., 2020).

Nevertheless, despite the benefits that digitalization entails for SMEs, they still lag in
digital adoption (Kilimis et al., 2019; Gierlich et al., 2019). The peculiarities of SMEs, such as
lack of access to finance and limited managerial capital resources (Thrassou et al., 2018),
make it harder for them to digitalize.
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Considering the major role of SMEs in the Armenian economy and the challenges they
faced caused by the pandemic further aggravated by the war, it is important to explore the
use of digitalization as a means to deal with the repercussions of COVID-19. Understanding
how SMEs leverage digitalization during major crisis situations, especially in the specific
context of a developing country like Armenia, is a paramount strategic question that is yet
to be fully understood, providing the research focus for the remainder of the current study.

This paper pursues the following objectives. First, we study how the expectations of the
Armenian SMEs with respect to digitalization change depending on their size, economic
sector and the degree of being impacted by COVID-19. Second, we explore the role of
digitalization in overcoming the hardships of the COVID-19 crisis. In particular, we examine
whether the SMEs that provided online services before the crisis and were able to convert
their BM to an e-BMwere less affected by the COVID-19 pandemic.

To answer these questions, an electronic survey was conducted among small and
medium companies operating in the Republic of Armenia. The empirical approach is based
on data collected from 452 Armenian SMEs. The obtained data were further analyzed using
SPSS Statistics 23.0 software. The COVID-19 impact was assessed through scale
composition while digitalization and innovation were measured based on OSLO Manual
(OECD/Eurostat, 2018). To test five hypotheses, binomial logistic regression was conducted,
appraising the importance of digitalization for Armenian SMEs, including the ability to
mitigate the consequences of the recent COVID-19 pandemic.

Drawing upon the resource-based view (RBV) and Porter’s strategy framework, this study
contributes to current literature on digitalization empirically appraising the need to act
strategically during crisis situations, seeing it as an opportunity rather than a threat. More
specifically, while digitalization is a well-researched topic in general, there is scant research that
examined digitalization in the country context of Armenia during the crisis. We contribute to the
literature on digitalization and strategy by providing a rich context for the study. Focusing on
SMEs from an emerging economy like Armenia, it shows how the country’s context impacts the
effectiveness of digitalization for SMEs as a tool tofight the crisis and as a catalyst of innovation.

The paper is structured as follows: Section 2 provides a review of the literature on
digitalization, its role for SMEs, the relationship between digitalization and agility and the
impact of digitalization on innovation. Based on that evidence, five hypotheses on the impact of
digitalization on SMEs’ ability to deal with the crisis are advanced. Section 3 describes research
design and methodology. Section 4 is devoted to the results of the analysis. Section 5 offers a
discussion of themain findings. Finally, Section 6 concludes the paper.

2. Literature review and hypothesis development
2.1 Review of digitalization
While there is no universally accepted definition of digitalization in academic literature, it is
widely known as the development of new BMs and business processes that can take advantage
of newly digitized products (Unruh and Kiron, 2017). Since digitalization is a complex
phenomenon, there are several adopted definitions. Researchers distinguish digitization,
digitalization and digital transformation as three interrelated yet distinct concepts. Digitization
is the process of turning physical information into digital formats for processing, storage and
transmission by computers (Dougherty and Dunne, 2011; Loebbecke and Picot, 2015).
Digitization is typically driven by technologies that result in enhanced efficiency by
automating existing processes, yet digitalization depicts how the use of information and
communications technology alters an organization’s BM, including creating new or improved
ways of delivering services, communicating and improving the quality of offerings (Li et al.,
2018; Ramaswamy and Ozcan, 2016). The prevailing phase is called digital transformation. As
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such, it presupposes the emergence of entirely new BMs based on radically novel logics to
create and capture value (Iansiti and Lakhani, 2017; Kane et al., 2015; Iansiti and Lakhani, 2014;
Parker et al., 2016; Verhoef et al., 2021). For the purposes of this paper, we use the broader term
digitalization to capture all forms of digital transformation.

Digitalization of businesses has quickened in recent years with firms across all sectors
and of all sizes equipping their staff with digital tools (OECD, 2021). This process has been
rapidly accelerated by the COVID-19 crisis. According to a new McKinsey Global Survey of
executives, companies have expedited the adoption of digital technologies by several years.
The share of digital or digitally enabled products in their portfolios has accelerated by a
shocking seven years (LaBerge et al., 2020).

The extant literature dedicated to the study of the effects of digitalization on organizations
states that the key areas that are affected and enhanced through digitalization are organizational
agility, organizational structures, organizational learning, digital innovations and business
ecosystems (Joshi et al., 2010; Nylen and Holmstrom, 2015; Kuusisto, 2017). Several studies
provide findings on the benefits that digitalization provides For instance, Thrassou et al. (2020)
argue that digitalization of BMs offers firms a number of advantages, including cost reduction, a
broader selection of products, richer and participative information, efficiency and sufficiency.
Moreover, digitalization can become a fundamental source of competitive advantage for
businesses adopting it (Bharati and Chaudhury, 2009; Ongori and Migiro, 2010). Digitalization
enables organizations to reinvent their products and enter new markets, to work with a wider
range of suppliers and customers and significantly lower the transaction and coordination costs
(Lanzolla et al., 2020). According to the Deloitte (2021) Digital Transformation Executive survey,
organizations’ top reasons to invest in digital transformation included innovation, keeping up
with change and resilience. Other drivers of digitalization are customer acquisition, cost savings
and higher agility and flexibility (Feichtinger, 2018). Despite the positive impact that
digitalization has on firm performance (Tsou and Chen, 2021), it also poses certain challenges to
businesses, such as higher exposure to digital security risks and greater likelihood of
cyberattacks. Government support as well as integration of digital security risk management
into their business processes may substantially reduce these risks (OECD, 2021). Even though
digitalization and its outcomes have sparked a great interest among management practitioners
and academic scholars, the literature on the role of digitalization in SMEs still remains scarce
(Thrassou et al., 2020; Pfister and Lehmann, 2021).

2.2 Digitalization among small and medium enterprises
Due to the challenges posed by the COVID-19 pandemic, the role of digitalization in SMEs
has gained even more importance (OECD, 2021). In fact, COVID-19 has served as an
accelerator for SME digital transformation. The data from surveys have shown that 70% of
SMEs have increased the usage of digital technologies during the COVID-19 crisis (OECD,
2021). These investments resulted in benefits for organizations adopting digitization.
Thanks to moving operations online and smart working solutions, businesses overcame
lockdowns and disruptions in supply chains (OECD, 2021).

Using data from a survey of Greek firms during the pandemic, Giotopoulos et al. (2022) found
that further investments in information and communications technology (ICT) infrastructure
contribute to the digital development of SMEs. Furthermore, unlike large firms, SMEs, which
implemented flexible human resources (HR) practices (such as remote work) and faced delays in
the supply chain due to the pandemic, appear to have increased probability of expanding their
digital marketing and e-commerce (Giotopoulos et al., 2022).

Undertaking multiple case study research on the digital transformation of seven “Made
in Italy” SMEs, Penco et al. (2023) studied the role of entrepreneurial orientation (EO) in
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interpreting COVID-19, as an opportunity for investing in digital transformation. The
authors find that EO helps to address the market opportunities related to digitalization.

Using a sample of 373 observations from 250 Chinese SMEs, Lee et al. (2022) examine the
moderating effects of the COVID-19 pandemic on the relationship between digital experience
and international orientation (IO). Their results show that the COVID-19 pandemic is
mitigating the positive impact of SMEs’ use of both foreign and domestic platforms on their IO.

However, the degree to which digitalization can be used by the SMEs to survive and
succeed during the COVID-19 pandemic depends on the access to digital technologies and
the level of digital literacy of individuals and social groups. Defined as digital inequalities,
differences in the access to technologies and the ability to use them were potentiated by the
pandemic and put socially and economically disadvantaged people at more risk to
socioeconomic consequences of the pandemic (Beaunoyer et al., 2020). Recent research
highlights that SMEs are distinguished by their level of digital maturity based on
parameters such as industry/sub industry (e.g. high/low knowledge intensity), size, core
activity and BM as well as geographic location (Ragazou et al., 2022).

Based on a case study analysis of seven manufacturing firms from Indonesia, Priyono
et al. (2020) demonstrate that SMEs’ degree of digital transformations depends on several
contextual factors. First, SMEs with a high level of digital maturity respond to the
challenges by accelerating the transition toward digitized firms; second, SMEs experiencing
liquidity issues, but a low level of digital maturity decide to digitalize the sales function only;
and third, the SMEs that have very limited digital literacy can solve the challenges when
being supported by a high level of social capital.

The SMEs that operate in emerging markets and developing economies (EMDEs) tend to
deal with limited funding and lack of human and social capital. In some cases, the SMEs are
either unaware or lack the technical capabilities to implement the available state-of-the-art
technologies. The systemic challenges in the EMDEs continue to inhibit technology
adoption by small businesses and, therefore, leave them years behind their counterparts in
advanced economies (Akpan et al., 2020).

According to the RBV, the firm’s performance is determined by the resources it has at its
disposal. The internal resources of the firmmust be configured and used in a way to provide
it with a distinct competitive advantage (Barney, 1991). As suggested by Eller et al. (2020)
the configuration of certain resources leads to the success in digital transformation. Porter
(1985) further posits that to achieve competitive advantage through the use of technological
innovations, the companies should have in place a technology strategy that must present the
firm’s approach to the development and the use of technology. Digitalization is multifaceted
and requires formulation and implementation of adequate digital strategy (Imgrund et al.,
2018). This represents a challenge to SMEs that do not always have capacity to undertake
digital transformation, due to a lack of financial resources as well as limited managerial and
human capital resources (Thrassou et al., 2018; OECD, 2021).

This is particularly true for micro and small enterprises that tend to be underdigitalized
in comparison to medium and large companies and have not fully realized the benefits of
using digital technologies (International Labour Organization (ILO), 2021).

The possibility of implementation of online operations and remote working practices has
not been even across economic sectors. Industries in which work can be carried out remotely
were less affected by the pandemic, such as information and communications, finance and
insurance, professional and scientific work and education (del Rio-Chanona et al., 2020;
Fernandes, 2020; Saltiel, 2020; Beglaryan et al., 2021). Fairlie (2020) found that industry
distributions placed Black and Latino American business owners at greater risks of losses in
business activity during the pandemic.
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Eller et al. (2020) identify information technology (IT) adoption, employee skills and digital
strategy as three key resources that drive digitalization in SMEs. The companies that were
providing online services before COVID-19 already possessed these resources. Hence, it was
easier for them to use digitalization as a tool to overcome the crisis, in contrast to companies
that still needed to acquire the necessary resources and develop a digital strategy.

Based on the reviewed literature, we advance the following hypothesis:

H1. Micro and small companies have higher expectations about digitalization leading to
innovation and business growth compared to medium-size companies.

H2. Companies from the tertiary sector have higher expectations about digitalization
leading to innovation and business growth compared to those from primary and
secondary sectors.

H3. Businesses which provided some online services before COVID-19 pandemic were
less affected by the crisis compared to those with no online services.

2.3 Digitalization and business agility
In today’s fast-changing world, organizational agility is seen as a necessity rather than a choice
(Alavi et al., 2014). The early definition of business agility was “the capacity to react quickly to
rapidly changing circumstances” (Brown and Agnew, 1982), while the present depiction asserts
that agile organizations can quickly redirect their people and priorities toward value-creating
opportunities (Aghina et al., 2020). The benefit of agility is not only capitalizing on
opportunities but also responding to threats in a timelymanner (Kuusisto, 2017).

The relationship between digitalization and agility is widely addressed in the literature.
Digitalization is perceived as a technology-induced transformation process that improves an
enterprise’s flexibility, agility and responsiveness (Imgrund et al., 2018). As a next-generation
enabling technology, it is one of the five dimensions for enhancement of enterprise agility
(Aghina et al., 2020). Organizational agility can be divided into two subsections: workforce
agility and business process agility (Kuusisto, 2017). Flat organizational structures seem to act as
enablers of workforce agility (Alavi et al., 2014). By improving access to information for all the
personnel, digitalization assists in making modern organizations flatter (Dewett and Jones,
2001) which, in turn, leads to higher workforce agility. Since flatter organizational structures
are characteristic of SMEs and, therefore, distinguish them from large companies, enabled by
digitalization they may contribute to enhancement of agility (Kuusisto, 2017). Scholars who
focus on business process agility argue that digitalization enables business process innovation
and facilitates flexible business processes, thus generating value for companies (Yang et al.,
2014). Further, information technology, information systems and virtual enterprises are
considered to be significant agility enablers (Walter, 2020) and IT competence improves agility
as one of significant organizational capabilities (Sambamurthy et al., 2003). At the national and
industry levels, digitalization positively impacts firm agility (Skare and Soriano, 2021).

The COVID-19 pandemic has intensified the need for agile practices. Embracing agility
has helped companies to survive and succeed in an environment of increased uncertainty,
volatility and complexity (Jadoul et al., 2020). Agile organizations have better managed the
impact of the COVID-19 crisis compared to their peers. Analyzing 25 companies across
seven sectors they found that agile business units responded better to shocks brought by the
COVID crisis (Jadoul et al., 2020). Studying the impact of the COVID-19 emergency on
business continuity, companies which successfully dealt with the crisis implemented agile
business practices and used digital technologies as key enablers (Margherita and Heikkilä,
2021). During the pandemic, SMEs realized that they could boost resilience and use the
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opportunity brought by the crisis to increase revenues by making a digital transition and a
shift to e-commerce (AmCham Business Magazine, 2021). Current literature discusses the
variation in the degree of proactiveness of firms when it comes to seeing this as an
opportunity to be exploited. This includes the proactive adoption of innovative e-business
solutions during such crises that enables rapid response and business continuity (Saleh
Al-Omoush et al., 2020; Ivanov and Dolgui, 2020; Ivanov, 2020; Pantano et al., 2020).

As a key ingredient to digital transformation (Caversan, 2021), agility enabled companies
to not only respond to the threats brought by the crisis but also to capitalize on the
opportunity to convert to the e-BM (Jadoul et al., 2020).

Hence, we advance the hypothesis that:

H4. Businesses with higher levels of agility were less affected by the COVID-19
pandemic compared to those with lower levels of agility.

2.4 Digitalization and innovation
The Advisory Committee on Measuring Innovation in the 21st Century (2008) defines
innovation as:

The design, invention, development and/or implementation of new or altered products, services,
processes, systems, organizational structures, or business models for the purpose of creating new
value for customers and financial returns for the firm.

Four types of innovation are distinguished: product innovation, process innovation,
marketing innovation and organizational innovation. Product innovation is defined as a new
or significantly improved good or service, while process innovation refers to a new or
improved production or delivery method. Marketing innovation indicates significant
changes in product design, placement and promotion. Finally, organizational innovation is
the employment of new methods in business practices, workplace organization or external
relations (OECD, 2005).

Depending on the degree of novelty, innovation can be incremental or radical.
Incremental innovations improve existing products or services and reinforce established
product/service design and technologies. Conversely, radical innovations significantly
transform existing products or services and make the established products/service design
and technologies obsolete (Camps andMarques, 2014).

Various factors influence a company’s capacity to innovate. Organizational-level drivers
that enable innovation are strategy, culture, knowledge management, structure, research
and development investment, organizational learning, organizational support and business
processes and practices (Dani and Gandhi, 2021). However, at the individual level the drivers
of innovation are creativity, leadership and employee motivation (Dani and Gandhi, 2021).

Several authors have studied the link between digitalization (IT) and innovation both
theoretically and empirically (Joshi et al., 2010). The results of their analysis show that
knowledge capabilities that are enhanced through the use of IT contribute to firm innovation.
Using a sample of Italian and Spanish ceramic tiles companies, Fern�andez-Mesa et al. (2014)
find that information technology competency plays a crucial role in internal and external
learning competencies which, in turn, contribute to commercial success of innovation.
Nevertheless, Lanzolla et al. (2021) emphasize that even though digitalization can foster
innovation by enabling discovery of new knowledge, it may also hamper innovation if it
reinforces extant knowledge structures. Specifically, whether digitalization will have a negative
or positive effect on innovation depends on the extent to which existing competencies and new
digital skills complement or substitute each other (Lanzolla et al., 2021).
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Another strand of literature focuses on the relationship between the use of IT and
innovation results in the context of SMEs. The findings by Soto-Acosta et al. (2014) show
that web knowledge sharing in SMEs contributes positively to organizational innovation.
Scuotto et al. (2017) argue that companies use IT solutions to acquire and manage
knowledge dispersed in the external environment to improve intra and interorganizational
innovation processes. The authors find that ICTs oriented to intraorganizational (in-house
research and development) and interorganizational (open innovation) processes improve
SMEs’ innovation performance.

Some scholars examine the effects of digitalization considering the context of business
model innovation (BMI) (Arnold et al., 2016; Kiel et al., 2017; Rachinger et al., 2018; Parida et al.,
2019; Bouwman et al., 2019). By looking at individual elements of the BM, recent studies state
that digitalization mainly impacts value propositions, internal infrastructure management and
customer relationships (Arnold et al., 2016; Kiel et al., 2017). According to Rachinger et al. (2018),
there are three ways in which digitalization can influence BMs: optimization of the existing BM
(e.g. cost optimization), transformation of the existing BM (e.g. extension of the business) and
development of a new BM (e.g. new products or services), the latter being the primary driver of
BMI. Parida et al. (2019) in their turn suggest that digitalization enables BMI through the
following elements: value creation, value delivery and value capture. In the context of value
creation, companies develop new offering configurations, better understand customer needs
and engage in collaborative value creation. For value delivery, digital BMs require the
development of new capabilities, revision of operational processes and roles and
responsibilities in the business ecosystem. Finally, when it comes to value capture,
digitalization improves cost efficiency, increases revenue streams and contributes to
development of new risk management approaches. In an empirical study, Bouwman et al.
(2019) analyze how SMEs can handle digitalization by spending more time and effort on
innovating their BMs. They demonstrate that to achieve better performance, SMEs undergoing
digital transformation should allocate more resources for BM experimentation and engage
more in strategy implementation (Bouwman et al., 2019).

Digital transformation is an enabler for BMI. It impacts value creation, delivery and
capture, which leads to the employment of a variety of new BMs (Vaska et al., 2021).

Therefore, we advance the following hypothesis:

H5. The firms’ expectations of digitalization leading to innovative processes, products
and services change depending on the degree they were affected by COVID-19.

3. Research design and methodology
3.1 Data and sample
The survey used in this study was administered electronically by the Center for Business
Research and Development at the American University of Armenia. The survey was
conducted among small and medium Armenian companies, which received invitations for
participation and links to the survey via e-mail. In line with the EU definition, the SME
definition in Armenia is based on three criteria covering employment, turnover and balance
sheet. More specifically, micro enterprises are defined as enterprises that have fewer than
ten persons and whose annual turnover or balance sheet does not exceed AMD 100m
(185,580 euro). Small enterprises are defined as enterprises that employ fewer than 50
persons and whose annual turnover or annual balance sheet does not exceed AMD 500m
(927,900 euro). Finally, medium enterprises are defined as enterprises that have fewer than
250 employees and an annual turnover that does not exceed AMD 1,500m (2,783,700 euro) or
an annual balance sheet not exceeding AMD 1,000m (2,041,380 euro) (OECD, 2020) [2].
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The survey has been conducted across the companies of Republic of Armenia (RA). The
companies have received invitations for participation in the survey and the links to the survey
via e-mail. In case, if the survey link was not opened during the 12 and then 24h after the
receiving the potential respondents received two reminders/1st reminder after 12 h, 2nd
reminder after 24 h/. Those who did not open the link in twodays got the 3rd reminder on the
3rd day. The data collection was done in two waves. 1st wave – 16,767 invitations to the
companies with three following reminders – 28.03.2021–30.03.2021. The 2nd wave included
35,402 invitations to the companies with three following reminders – 05.04.2021–08.04.2021.
The total number of invitations was 52,169, with primary targeting of 44,713 SMEs that had
both registered wage earners and positive income in 2020 [3]. The survey was conducted from
28.03.2021 to 08.04.2021, resulting in 452 valid responses where most respondents (69%) stated
that they are the owners of the enterprise, which were further analyzed with SPSS Statistics
23.0 software to test five hypotheses stated in the preceding sections of this research.

3.2 Variables measurement
To test the stated hypothesis and to measure the importance of digitalization for Armenian
SMEs, the relationship between impact of digitization on Armenian SMEs and
consequences of the recent COVID-19 pandemic was studied.

COVID-19 impact. In the questionnaire, a question was included asking whether the
COVID-19 crisis has affected a company’s business with yes/no response options. As well as
a Likert scale question was included asking about the extent of COVID-19’s impact on
demand/supply chain/staff/other aspects with 1-very low, [. . .], 5-very high response
categories. Further, in logistic regression models, low and very low impact were grouped
under the “1-low impact” category while average to very high response options were
grouped together as “0-average to high impact.”

Innovation and digitalization. The questions for measuring innovation impact were
based on the use of OSLO Manual (OECD/Eurostat, 2018) where the fourth version
included a number of modifications to take into account a broader range of innovation-
related phenomena as well as the experience gained from recent rounds of innovation
surveys in OECD countries and partner economies and organizations (see Table 1). To
measure the perception of Armenian organizations of digitalization as an opportunity
of business growth and overcoming the crisis, the survey instrument included five
statements (Likert scale: 1-very low, [. . .], 5-very high) regarding the positive impact of
digitalization on different business activities (see Table 1). The scores of these five
items were averaged, and the resulting means were used to calculate the overall
positive impact of digitalization scores in further analysis.

Control variables. In the collected data, the sample size by industry groups and
subgroups is very small and not representative of the real picture of the Armenian economy;
therefore, in the further analysis the companies were divided into the broader sectors of the
economy: primary, secondary and tertiary. The three-sector economy model was first
developed by Allan Fisher (1939), Colin Clark (1940) and Jean Fourasti�e (1969). The primary
sector includes the extraction of raw materials, the secondary sector deals with
manufacturing and the tertiary sector presents services. Information services were not
separated as a fourth sector because of the limited number of responses in that group. In
addition to the economic sector, the models also incorporated company size, categorizing
them into three groups: very small, small and medium-sized. The very small category was
used as the reference category in binomial logistic regression models.
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4. Results of the analyses
In the collected data, 12% of companies in the sample represented the primary sector of the
economy, 13% were from the secondary sector and the vast majority of SMEs (75%) were
from the tertiary sector of the economy; these proportions thus replicate the ratio of primary,
secondary and tertiary companies in the Armenian economy when the survey was
conducted. Table 2 illustrates that Armenian SMEs from all the three sectors of the economy
expect an overall average level impact of digitalization (2.63 out of 5, with 1 as “very low”
and 5 as “very high”) on producing innovative products and services, digitization of
processes, closer and better relationships with their customers/suppliers/partners, gaining
market share and having new business opportunities. One-way analysis of variance

Table 1.
Survey questionnaire

Questions Response scale

C.1 Has your company taken any action to
convert your business activity into an online
activity?

Yes, some staff attended training courses/yes, an
external consultant was contracted/no

C.2 Have you benefited from the online services
that have been provided by the government/
NGOs?

Yes/ no/ not applicable

C3. Does your business activity include online
services before the crisis?

Yes/no

C4. What has been the growth rate of sales
through digital channels since the beginning of
the crisis?

No growth/ 10%/ . . ./ 50%/ more than 50%

C5. Is it possible to convert your business model
to an e-business model?

Yes/No

C6. To what extent is your company expecting a
positive impact of digitalization on these
aspects?

1-very low, . . ., 5-very high

a) Digitization of processes 1-very low, . . ., 5-very high
b) Innovative products and services 1-very low, . . ., 5-very high
c) Closer/better relationships with customers,
suppliers, partners

1-very low, . . ., 5-very high

d) Market share gain 1-very low, . . ., 5-very high
e) New business opportunities 1-very low, . . ., 5-very high
f) Other, please, specify 1-very low, . . ., 5-very high
g) Other, please, specify 1-very low, . . ., 5-very high

Note: Section on “Innovation/digital Transformation due to COVID-19”

Table 2.
Average impact of
digitalization and
one-way ANOVA
test results by
economy sectors

Impact area
Primary Secondary Tertiary

Mean SD Mean SD Mean SD

Overall positive impact 2.63 1.42 2.59 1.22 2.65 1.36
Digitization of processes 2.07* 1.49 2.19 1.33 2.69* 1.56
Innovative products and services 2.29 1.46 2.53 1.39 2.68 1.52
Closer/better relationships with customers,
suppliers and partners 2.90 1.59 2.69 1.45 2.90 1.40
Market share gain 2.83 1.58 2.84 1.40 2.93 1.41
New business opportunities 2.65 1.35 2.66 1.49 2.83 1.54

Notes: Significant at ***p< 0.001; **p< 0.01; and *p< 0.05. Scale: 1-very low [. . .] 5-very high
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(ANOVA) test results indicated that the companies operating in the primary sector of
economy had statistically significantly lower expectations about positive impact of
digitalization on having more digital processes compared to companies operating in the
tertiary sector of the economy, while no statistically significant difference by economy
sector was observed in the other impact areas of digitalization (see Table 2).

In the collected data, 76% of the 452 Armenian companies that participated in the survey
were very small (micro), 21% were small and only 3% were medium size companies.
Compared to the economy sector, expectations of companies about the positive impact of
digitalization on any aforementioned impact area were not statistically significantly
different by company size (see Table 3).

To test the H2 of this study, which states that businesses which provided some online
services before the COVID-19 pandemic were less affected by the crisis, binomial logistic
regression was run between the impact of COVID-19 and the statement whether the
companies were providing online services before the crisis; economy sector and company
size were included as control variables. According to the survey, the COVID-19 pandemic
affected 87% of the Armenian SMEs negatively; in particular, 49% of the companies
reported the high impact of the pandemic in terms of less demand/orders, supply chain
problems, redundant employees, problems related to hiring new employees and forced lock-
down. Table 4 (Model 1) illustrates that no statistically significant relationship was found
between providing online service before COVID-19 and being affected by the crisis. On the
contrary, companies with higher agility which indicated that it was possible to convert their
BM into an e-BM had approximately twice higher chances of not being affected by the
COVID-19 pandemic compared to companies with lower agility which were not able to
convert their business into an e-BM (see Table 4, Model 2). Approximately 30% of
companies reported that it was possible to convert their BM to an e-BM, out of which about
85%were companies from the tertiary sector of the economy.

For measuring the role of digitalization in driving innovation in Armenian SMEs during
a COVID-19 pandemic, logistic regression was run between the expectation of a positive
impact of digitalization on innovative products and services and digitization of processes in
contrast to being impacted from the COVID-19 pandemic (see Table 4, Models 3 and 4). The
analysis showed that being affected by COVID-19 did not change the expectations of
organizations about the positive impact of digitalization on innovation in terms of producing
innovative products and services as well as digitization of processes. In addition, the results
of Model 3 illustrate that, compared to micro businesses, small businesses had 61.1% lower
chances of expecting that digitalization would lead to the production of innovative products
and services.

Table 3.
Average impact of
digitalization and
one-way ANOVA

test results by
company size

Impact area
Very small Small Medium

Mean SD Mean SD Mean SD

Overall positive impact 2.66 1.36 2.47 1.30 2.34 1.11
Digitization of processes 2.64 1.58 2.32 1.40 2.00 1.51
Innovative products and services 2.70 1.48 2.31 1.52 1.50 0.84
Closer/better relationships with customers,
suppliers and partners 2.94 1.40 2.62 1.55 2.33 1.21
Market share gain 2.98 1.43 2.63 1.46 2.00 1.41
New business opportunities 2.85 1.53 2.41 1.44 2.50 1.91

Notes: Significant at ***p< 0.001; **p< 0.01; and *p< 0.05. Scale: 1-very low . . . 5-very high
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5. Discussion and implications
The findings of the survey showed that around 87% of the Armenian SMEs that
participated in the survey reported being negatively affected by the COVID-19 pandemic.
Further, 50% of them reported that the pandemic had a very high/somewhat high impact on
their business operations.

The survey results presented in the preceding section indicate that Armenian SMEs are
close to average (2.63 out of 5) when it comes to their expectations about the impact of
digitalization on producing innovative products and services, digitization of processes, closer
and better relationships with their customers/suppliers/partners, gaining market share and
having new business opportunities. Further, it has been observed that the economic sector
drives statistically significant differences in the average level of expectations regarding
digitalization that impacts the digitization of processes positively, while the company size does
not affect the expectations of SMEs about digitalization statistically significantly. Therefore,
we were able to support the H1 stated in this study, whereas the H2 was not supported. Since
the vast majority of the survey respondents are micro and small enterprises with similar
profiles, and only 3% of sample consisted of middle size companies, this can be one of the
reasons of company size not being a significant determining factor on a company’s
perspectives about whether digitalization has a positive impact.

According to the collected data, it was observed that Armenian SMEs that provided
online services before the pandemic reported having approximately the same level of impact
by COVID-19 compared to the enterprises which did not provide some online services prior
to the pandemic. This result leads to the rejection of the H3 of this study, which is contrary
to the literature studied. The underlying reasons for this finding can be explained below.

Table 4.
Results of the
binomial logistic
regression models

Odds ratio

Explanatory variables
Model 1 Model 2 Model 3 Model 4
(N¼ 347) (N¼ 414) (N¼ 198) (N¼ 229)

Providing online services before the
COVID-19 pandemic 0.694 – – –
Possibility to convert a business model to
an e-business model – 2.109* – –
Being impacted by COVID-19 (low impact) – – – 0.946
Being impacted by COVID-19 (low impact) – – 0.996 –

Company size
Small 0.482 0.495 0.389** 0.781
Medium 1.444 1.535 0.215 0.954

Economy sector
Primary 0.310 0.344 0.594 0.594
Secondary 1.110 1.067 1.024 1.501

Notes: Significant at ***p < 0.001; **p < 0.01; and *p < 0.05. A “very small” category is a reference for a
company size variable, and “tertiary” category is a reference for an economy sector variable. If a variable
was not included in the model, then it is indicated by the “–” sign. The dependent variable for Models 1 and
2 is whether a company was impacted by COVID-19 or not (0-yes, 1-no); dependent variables in Models 3
and 4 present expectations of the companies about the impact of digitalization on “Digitization of processes”
and “Innovative products and services” correspondingly (1-average to high impact, 0-low/very low impact).
In Models 3 and 4, the independent variable; “Being impacted by COVID-19” is a dummy variable with
categories of 1-low impact and 0-average to high impact
Source:Author’s own work
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First, the World Bank survey on internet use in Armenia suggests some possible reasons
that can support our finding, which first refer to the low popularity of online services among
the Armenian population that is especially different among urban and rural areas;
furthermore, in Armenia, the internet is mostly used to access communications and media
services (more than 60%) rather than being used for online services, internet banking or
other e-commerce activities (8%) (Raja and Mamulyan, 2020). The survey results further
reveal that only a small share of the population (13%) buys goods and services online, and
online purchasing practices differ significantly across the country (21% in Yerevan, 14% in
other urban areas and 9% in rural areas). Although most businesses report using
information technology, the share of usage among SMEs for such purposes as sales,
customer relations and accounting, does not exceed 50%. Only 20% of SMEs do online
contracting and use digital payments for transactions (Raja and Mamulyan, 2020). Similar
results are reported in a Global Entrepreneurship Monitor (GEM) study conducted by the
Ameria Management Advisory (2019). According to this report, only 17% of SMEs have
online sales, and less than 10% of the sales are realized online. Additionally, only 15.6% of
the SMEs having online sales use e-commerce marketplace websites. Despite the fact that
national policies aimed at facilitating e-commerce have been high on the policy agenda of
many governments since the mid-1990s (OECD, 2019), a wide range of policy areas,
including e-transaction, consumer protection, cybersecurity and taxation, affect the adoption
of e-commerce practices (Ameria Management Advisory, 2019; United Nations Conference
on Trade and Development (UNCTAD), 2020). As SMEs, on average, are twice less likely to
participate in e-commerce compared to large companies, policy measures in many countries
have been directed at promoting e-commerce among these businesses (OECD, 2019).

The H4 was supported by the data, according to which companies which indicated that it
was possible to convert their BM into an e-BM had approximately two times higher chances of
not being affected by the COVID-19 pandemic compared to companies which did not have the
capacity to do so. This was in line with the literature discussed previously, according to which
companies who successfully dealt with the crisis implemented agile business practices and
used digital technologies as key enablers (Margherita and Heikkilä, 2021) while among
organizations’ top reasons to invest in digital transformation were innovation, keeping up with
change and resilience (Deloitte, 2021; Digital Transformation Executive survey).

Finally, our H5, which states that the firms’ expectations of digitalization leading to
innovative processes, products and services change depending on the degree they were
affected by COVID-19, was not supported by the collected data. This result can be explained
by the peculiarities of business awareness among Armenian SMEs such as reluctance to
shift to e-business, seeing digitalization as an additional cost burden instead of business
agility. According to the results of the UNECE survey, only 19% of SMEs in Armenia
mentioned e-commerce as a coping strategy against the COVID-19 crisis. This was
explained by the low demand of e-commerce in Armenia, where consumers prefer shopping
at physical stores (UNECE, 2020). The limited use of the internet for economic activities by
individuals and businesses in Armenia can be explained by the low level of digital literacy
among individuals and low level of awareness of advanced technologies among SMEs. The
Caucasus Barometer found that a year before the pandemic one thirds (34%) of the
individuals did not have basic skills to use computers and only every 14th (7%) was
equipped with advanced computer skills (Akhvlediani, 2021). Furthermore, less than one-
third of SMEs have heard of such basic enterprise management solutions as enterprise
resource planning (ERP), customer relationship management (CRM) or electronic invoicing
systems. Awareness of even more advanced technologies, such as internet of things (IoT),
artificial intelligence, blockchain, three-dimensional (3D) printing and others, is, unsurprisingly,
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even lower (Uvarova, 2021). Another potential obstacle to digitalization in Armenia could be
cybersecurity, as Armenia lags behind adequate legislative and policy frameworks on
cybersecurity and has the lowest number of secure servers in the region (Akhvlediani, 2021).
Finally, the large-scale war in November 2020 had a negative impact on the economy of the
country and significantly decreased the potential positive influence of the digital transformation
of businesses (Uvarova, 2021).

6. Conclusion
As in other developed and developing countries, SMEs play a crucial role in the economy of
Armenia, hence their ability to respond to the crisis is vital for the economic recovery. This
study aims to explore how the Armenian SMEs perceive the impact of digitalization in
spurring innovation and whether digitalization has been effective as a tool to mitigate the
negative impact of COVID-19 crisis.

Supporting existing literature, the findings of this paper demonstrate that SMEs who are
more agile, in that their BM is easy to convert into an e-BM, were less likely to be affected by
the COVID-19 crisis. However, the results of our analysis did not find any support for the
notion that the presence of online services pre-covid has helped the companies to better fight
the consequences of the pandemic. This was explained by certain specificities of the
Armenian business environment, such as low popularity of online services among the
population due to a low degree of digital literacy, as well as reluctance of SMEs to shift to
e-commerce activities and to invest in digitalization, seeing it as a cost burden rather than a
means to improve resilience and foster innovation.

Considering the importance of digitalization, threats and uncertainties caused by the
COVID-19 pandemic, and the major role of SMEs as economic players, the current work is
very timely. It provides SMEs and government agencies with essential information about
the significant benefits that digitalization can bring in helping them to cope with the impact
of the COVID-19 pandemic, become more agile and adapt more easily to the new reality after
the pandemic. It also demonstrates that while digitalization is an effective tool to fight the
repercussions of the crisis, the level of its effectiveness might largely depend on the given
country’s context. While governments should continue their efforts directed toward the
digital transformation of SMEs, greater attention should be placed on policies aimed at
increasing digital literacy of the population and raising digital awareness of SMEs, so that
they can take advantage of the opportunities of engaging in economic activities online.

Digital competence and transformation are crucial to March in harmony with the rest of
the global business community accounting for rapid consumer taste convergence with an
imperative to build that into a company value proposition and remain competitive. In this
regard, digital literacy and the ability to exploit digitalization to a firm’s full potential is a
must to ensure the long-term sustainability and growth of businesses nowadays. That can
be achieved through the adoption of appropriate BMs, and revisiting firm-level capabilities
to engage in strategic renewal. Incentives must be created for firms to deal with this, helping
managers accelerate their digital toolkit and potentially allowing them to embark on a
journey of complete digital transformation. Given the resource-scarcity issue of SMEs
lacking sufficient funds to enhance employee learning and development, the reluctance of
many managers to engage in a higher level of digital adoption can be explained due to
reliance on existing well-established rules, norms and predictable business profitability
compared with experiments that may impose threats to their established routine. Such
training programs should emphasize not only digital competence skill-building but also the
ability to manage the “strategic paradox [4]” and new ways of working. Since many SME
managers are faced with the tension of balancing existing performance with new learning,
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triggering significant challenges for many of them, an adequate amount of time and
customized training programs need to be accounted for to result in progressive change and
sustained behavioral change.

Since digitalization depicts how the use of information and communications technology
alters an organization’s BM, including creating new or improved ways of delivering
services, communicating and improving the quality of offerings, digitalization is seen as an
important tool to deal with repercussions of crises. Relatedly, Laudien and Daxböck (2016)
argue that path-breaking mechanisms such as exogenous and endogenous shocks are often
needed to trigger changes in traditional product-based logic. Therefore, policymakers can
take far more proactive measures not only to handle the consequences of COVID-19-
conditioned turbulence but also as a crisis management tool for similar exogenous shocks
that put SMEs at survival risks. That entails but is not limited to designing an incentives
system for SMEs to invest in their digital solutions, as well as launching large-scale
business education and awareness campaigns amplifying the role of digitalization. In line
with current literature suggesting that firms craft digital strategies to leverage digital
technologies for rapid innovation and responsiveness to offer new value propositions and
operational excellence (Hess et al., 2016), the findings of this study can be insightful not only
for Armenian SMEs but also for similar developing economies where SMEs account for a
significant share of the economy.

We acknowledge the current limitations of the study which also provide multiple
promising avenues for future research. While our study provides very interesting insights
within the country context of Armenia, due to its small sample size, the generalizability of
the empirical study may be difficult. Further, while we reference recent global reports
(UNECE, GEM) as to the level of digitalization with the current state of affairs justifying our
empirical findings, due to low response rate we are unable to completely rule out the
nonresponse bias. As such, future studies can improve our research design. Further, while
our data were captured from a single informant, we were unable to undertake steps to
ensure that common method bias did not affect the findings. We were unable to collect any
data regarding the same SMEs’ performance one year after the initial survey collection to
confirm our findings. We also recognize that our study focuses on firm-level digitalization
aptitude while future research can empirically investigate the effects of digitalization on
multilevel models or across different levels of analysis. This would require data from
multiple informants in the SMEs, preferably from both managerial and nonmanagerial
employees, to ascertain their actual perceptions of digitalization in relation to business
growth and sustainability.

Notes

1. https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=AM

2. Exchange rate as of October 2019, https://www1.oanda.com/lang/it/currency/converter/

3. According to the “SMALL AND MEDIUM ENTREPRENEURSHIP IN THE REPUBLIC OF
ARMENIA” Report of the National Statistical Committee, in 2019, there were in total 75,180
companies in Armenia, of which 135 were large, 4,272 were small, 743 were medium sized. The
greatest number of the enterprises were microenterprises 70,030, of which 31,547 with 0 wage-
earners. For most practical purposes, we can consider the survey to be statistically
representative.

4. “Strategy paradox” is a term introduced by Michael Raynor in 2007 and is defined as a
“consequence of the need to commit to a strategy despite the deep uncertainty surrounding which
strategy to commit to” (Raynor, 2007, p. 42).
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