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Abstract: One of the key challenges for businesses during the Covid-19 pandemic has been to maintain financial 

sustainability despite the public crisis and consumer demand shocks. While some companies have managed to 

digitize and cope with the new realities, others have not. This will determine the future of companies and the 

direction of anti-crisis tools in management strategies. The purpose of this study is to analyze the use of 

digitalization as an anti-crisis tool among Azerbaijani businesses during the Covid-19 outbreak. The data set is 

based on voluntary survey data gathered from key businesses of the Azerbaijan economy. Our analysis applied k-

means clustering, the related-samples Wilcoxon Signed Rank test and the independent-samples Mann-Whitney U 

test to learn whether there was any connection between digitalization and financial sustainability. Our findings 

indicate that 42% of the businesses that participated in the study obtained benefits by using digitalization as a 

crisis management tool during the Covid-19 pandemic period, but 38% of the respondents did not report any 

significant changes in their businesses despite increased digitalization efforts. Moreover, 20% of the businesses 

examined experienced negative changes after digitalization. The results of the independent-samples Mann-

Whitney U test indicated that those businesses that had high scores before and after the increased digitalization 

efforts during the Covid-19 pandemic, achieved higher median profits, while the businesses with lower scores 

experienced a financial loss. As can be seen from the results, the chances of benefiting from digitalization are 

rather uncertain for local businesses. The main policy conclusion from this study is that businesses in Azerbaijan 

need to address the digitization challenge comprehensively to increase benefits and reduce costs. The results of 

our study are useful for business owners, policy makers, and top managers when developing strategies for 

enterprise-level digitization, especially during and after viral outbreaks. 
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1. Introduction 

The Covid-19 pandemic began in late 2019 in China and quickly spread to 220 countries within half a year (BBC, 

2022; Derrick, 2021). The main effects of the pandemic were de-globalization by closing the borders to diminish 

the international travel, disruption of the flow of capital and goods, and shutting down of businesses and 

production facilities (Barua, 2020). The pandemic’s disastrous economic repercussions, which placed tens of 

millions of people in danger of falling into extreme poverty, left 690 million people undernourished, and led to a 

huge decline in the global GDP. This provided the global communities with an opportunity to reevaluate public 

health, food systems, education, different work culture and conditions (UN, 2021). 

Companies treated the Covid-19-related economic slowdown as a demand shock rather than a supply shock, and 

this resulted in decreased business operations, sales and supply chain activity (Mayer et al., 2021). Belitski et al. 

(2021) reported significant adverse effects of the Covid-19 on small firms and enterprises in general, especially 

among the firms in tourism, retail, personal services, daycare, entertainment, and arts. The stock prices of the 

firms that are closely linked to the world economy by international trade and financial operations declined 

dramatically due to the pandemic (Ramelli & Wagner, 2020). All in all, firms of the high-income countries, like 

those in the USA, lowered their inflation expectations, wages, and unanchored “longer-run expectations to the 

downside” (Mayer et al., 2021: 15). 

In spite of these adverse developments, businesses that succeeded in developing digital platform-based 

ecosystems were able to continue generating value and profits (Acs, 2021). In other words, the pandemic 

intensified the need to digitalize the economy and this meant establishing new social means “which arise in 

connection with the production, sale and consumption of digital goods and services or with the use of digital 

infrastructure” (Miethlich et al., 2020: 9-10). For instance, those businesses that shifted to online sales improved 

their profits by 180%, as certain strands of the consumers purchased online and moved away from the traditional 

means of shopping during the first few months of the pandemic (Fairlie & Fossen, 2021). Moreover, it changed 

the ways of how businesses managed their corporate social responsivity, marketing campaigns, and ethical aspects 

of consumption by adapting to the rapidly changing consumer demands and expectations (He & Harris, 2020). 

While most executives recognize that digital transformation is necessary for the future, the business models 

required for the process are still not sufficiently developed (Ziyadin et al., 2020). The Covid-19 outbreak 

underlined the need for having tools to facilitate decision-making in times of crisis because it made clear that 

markets are dynamic, not static in nature (Jaworski et al., 2000). In fact, the digitalization of the economy and 

private companies create new markets, increase productivity, reduce production and transportation expenses. At 

the same time, unprepared societies have a low trust in the digitalization process where social security and part-

time jobs also significantly increase (Miethlich et al., 2020). Nevertheless, leaders need to be flexible in order to 

handle problems that arise during the periods of transition from traditional economies to digital environments and 

they must provide the groundwork for the future to manage business continuity risks, sudden volume fluctuations, 

real-time decision-making, labor productivity and security threats (Accenture, 2020). Both during the period of 

an epidemic caused by a disease and after recovery, firms need to develop long-term strategies for increasing 

resilience and apply the lessons learned to develop digital technologies such as Big Data, Artificial Intelligence 

(AI), Cloud Computing and Internet of Things (IoT), which should help prepare them for possible future 

disruptions (OECD, 2020). 

The Azerbaijan economy is an oil-rich, small, and open economy, where a significant number of reforms and 

developmental programs have been applied since the collapse of the Soviet Union in 1991 (ADB, 2014). Major 

oil and natural gas projects boosted the GDP of the Azerbaijan economy by 18.8% on average between 2005 and 

2010, and also reduced the poverty rate from 45% in 2003 to 11% in 2009 (IMF, 2010). Economic growth 

contributed to an increased share of the private economy in Azerbaijan as 80% of the overall GDP and 72.4% of 

tax revenues came from the companies in the private sector (ADB, 2014). Though this is a remarkable 

achievement, many private companies rely in governmental contracts, not competitive markets (ADB, 2014). 

Massive public expenditures and inefficient subsidies create uncompetitiveness in the private economy. This does 

not attract foreign investments and government subsidies are closely correlated with the oil sector of the country 

(ADB, 2014). Low diversification of the industrial sector (Czech, 2018; Hamidova 2018; Ahmadova et al., 2021), 



  SocioEconomic Challenges, Volume 6, Issue 3, 2022 

ISSN (print) – 2520-6621, ISSN (online) – 2520-6214 

25 

high domestic price levels (Mukhtarov et al., 2019) and a rising real effective exchange rate (Rahimli and Nazirov, 

2020) were the main economic challenges. In these circumstances, the Covid-19 pandemic hit Azerbaijan with 

full force in 2020 and severely harmed the economy. 

According to the State Statistical Committee of Azerbaijan in 2020, the country’s GDP decreased by 4.3%, with 

a 2.6% decrease in the non-oil sector and a 7.2% decrease in the oil sector (IMF, 2021). While the capital 

investment, passenger, and freight turnover decreased by 11%, 40%, and 20%, respectively, the agriculture sector 

surprisingly failed to sustain its high growth rate and attained its lowest level in recent years (Rovshan, 2020). 

During the first six months of 2020, Azerbaijan’s industry produced 2.7% less compared to that for the previous 

year (Suleymanov & Abdullayeva, 2021). Also, commercial services shrank by 19.2% in January–June 2020, 

compared to the same period in 2019 (Suleymanov & Abdullayeva, 2021). From our brief outline of the main 

macroeconomic developments of the Azerbaijan economy during the Covid-19 pandemic, it can be seen that the 

new disruptions in the consumer markets challenged the financial sustainability of enterprises. However, new 

trends in the digitalization of the economy in Azerbaijan might provide new opportunities during this time of 

crisis, as the digitalization of the Azerbaijan economy accelerated after the government’s measures to increase 

digital literacy and access to the digital infrastructure by pursuing a liberal economic policy and adopting a key 

European Union (EU)-funded project–namely, the EU4Digital project (Miethlich et al., 2020). 

Therefore, we shall investigate the impact of the Covid-19 in the workplace and the response rate of Small and 

Medium Enterprises (SMEs) and big companies to a crisis and focus on the use of digitalization as a solution for 

sustaining financial stability in the Azerbaijan commercial sectors. This study covered all the sectors and 

representative businesses in Azerbaijan during the Covid-19 pandemic and there was no previous literature on 

financial sustainability diagnostics of the digitalization strategies. Taking in account the need for digital 

transformation to survive the Covid-19 outbreak, the research question of this paper is as follows: What effect has 

digitalization had on the Azerbaijan companies to help them overcome the Covid-19-induced financial crisis? We 

will apply a quantitative research methodology, namely the Wilcoxon Sign Rank test and the Mann-Whitney U 

test on the business survey data. The research design was based on a voluntary survey method prior to and 

following the digitalization efforts of the companies surveyed. Our findings are consistent with the perception 

that digitalization helped many firms to sustain their financial stability and business continuity; however, not 

every economic sector or firm can benefit from digitalization owing to the characteristics of businesses and 

macroeconomic conditions in the country. To the best of our knowledge, there has been no study of the effects of 

digitalization on the financial sustainability of the Azerbaijan business sector since the start of the pandemic. 

The structure of this paper is as follows. In the next section we give a literature review of the Azerbaijan economy, 

the public crisis notion and the dynamic capabilities approach. After, we present the data and methodology used 

in the study. Finally, we discuss our results section and then draw some pertinent conclusions. 

2. Literature Review 

2.1. The concept of public crisis 

Public crises are commonly identified by terms such as natural disasters, human conflict and political upheaval 

(Hillyard, 2000). In other words, crises can be man-made or natural and contain “the ontological and 

epistemological nuances of chaos, complexity, turbulence, disasters, emergencies, conflict, or decline” (Kouzmin, 

2008: 157). As pointed out by Kent (2010), “crises are unpredictable and represent threats to organizations” 

(Coombs, 1999: 2-3). Coombs (2007) lists adverse effects of crises on organizations, employees, customers, 

suppliers, and stockholders, and also outlines operational and financial disruptions due to unexpected events and 

threats. It seems that Covid-19 is a typical natural disaster-based public crisis, it is long-lasting, unexpected, and 

unpredictable (Bundy et al., 2017) and requires businesses to respond swiftly (Guo et al., 2020). Most companies 

applied some preventative measures to help predict crises, but even these preventative measures can fail and 

companies can suddenly find themselves threatened by a set of unforeseen circumstances (Müller, 1985). 

Organizations need to have the capability to cope with external events that are unexpected (Smart & Vertinsky, 

1984). Thus, the Covid-19 pandemic is treated as a public crisis among businesses. 



SocioEconomic Challenges, Volume 6, Issue 3, 2022         
ISSN (print) – 2520-6621, ISSN (online) – 2520-6214         

26 

Systematic planning and coordination are required to solve the problems of crises rather than pursue ad hoc 

actions. Such actions are collectively called crisis management (Pearson & Clair, 1998; James et al., 2011). Public 

crisis management can be conceptualized and defined in many ways. For example, crisis management might be 

the activation of the key strategic functions to decrease threats and uncertainties and increase harmony between 

organizations and their public (Heath, 2005); and crisis management might be the set of processes to identify, 

study and forecast crisis issues and present specific ways to prevent and cope with a crisis (Darling et al., 1996). 

Meanwhile, crisis management strategies, which evolved with the dynamic development of management studies, 

are many and varied, depending on the environment of the companies (Smart & Vertinsky, 1984). However, crisis 

management strategies entail three basic sets of actions, namely (i) The prevention and preparation before a crisis 

(where possible), (ii) A response during the crisis, and (iii) learning and revision following the crisis (Coombs, 

2015).  

When the Covid-19 outbreak first occurred in China, most of the companies did not expect that it would quickly 

spread around the globe and dramatically affect their business. This is why they failed to take preventative or 

preparative measures to safeguard their business activities. This was one of the mistakes of crisis management 

(Müller, 1985) as the pandemic required a dramatic market shift mainly from in-store purchasing to online 

shopping. In most cases, even after the recognition of the problem, important actions were delayed as top 

management did not recognize the seriousness of the situation (Müller, 1985). 

The second set of actions—response strategies of companies during a crisis (Coombs, 2015)—can be divided into 

emergency responses in the short-term for survival and strategic responses in the long-term for development 

(Müller, 1985; Smart & Vertinsky, 1984). Government and communities can support the companies during a 

crisis if the company adopts corporate social responsibility (Kearins, 2017). Investors appreciate ethical 

investment funds (Bauer et al., 2007) and corporate social responsibility helps businesses to protect their 

reputation during the crisis (Regester & Larkin, 2008). In fact, Bason (2010) argued that digital innovations in the 

public sector improve cost-saving strategies of firms from 20% to 60% and help increase customer satisfaction. 

Thus, a public crisis fueled by the pandemic can be controlled by both public administration innovations, and 

private sector adjustments via digitalization (Koch & Hauknes, 2005; Fuglsang, 2008).  

2.2. Dynamic capabilities of firms and periods of crises 

The dynamic capabilities theory was developed as the extension of the resource-based view (RBV) of the firm 

(Barney, 1986, 1991) which emphasizes the importance of choosing specific resources to maintain a competitive 

advantage. In other words, up to the 1990s, it was thought that the success of firms depends on valuable, rare, 

inimitable, and non-substitutable resources (Wernerfelt, 1989). However, RBV provided an insufficient theory 

that failed to explain the true nature of competition (Priem & Butler, 2001) because resource advantage became 

a weak factor to rely on for the firms as the competition made it difficult to realize higher profit levels without 

specific ways to utilize the available resources (as cited in Wang & Ahmed, 2007; Penrose, 1959). Meanwhile, 

dynamic capabilities theory acknowledged the fact that becoming superior to your competitors is a dynamic 

process and the tools needed to achieve it are limitless (Hung et al., 2010). More specifically, dynamic capabilities 

mean the “firm’s behavioral orientation constantly to integrate, reconfigure, renew and recreate its resources and 

capabilities and, most importantly, upgrade and reconstruct its core capabilities in response to the changing 

environment to attain and sustain competitive advantage” (Wang & Ahmed, 2007: 35). Therefore, operating in a 

dynamic way is essential for companies to be able to enhance the capacity to adapt to rapidly changing business 

environments (Binti Samsudin & Ismail, 2019). Maintaining dynamic capabilities within a business setting plays a key 

role, especially in a changing environment and during a time of crisis, which without doing so would negatively affect 

the company’s performance and will harm its sustainability in the long run (Zollo & Winter, 2002).  

Recently, with the arrival of the unprecedented global pandemic, many business processes have been switched to 

online transactions to make remote operation flow possible. However, many of them failed to make the required 

improvements in efficiency and effectiveness for long-term planning (Gabryelczyk, 2020), where the ability to 

design and bring new processes into the business flow would require the absorbed dynamic capabilities approach. 

In terms of the dynamic capabilities theory, three main aspects were once clarified with the purpose of identifying 

the capacity of the firms to undertake the required actions. These are: 
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1. Being able to recognize and perceive the threats and their advantages and disadvantages;  

2. Address and seize the opportunities in a given turbulent situation; 

3. Adjust both tangible and intangible assets by expanding, securing and reconfiguring the way the business 

is being operated (Teece, 2007).  

During a time of crisis, starting with perceiving/identifying the upcoming opportunities and threats, executives 

must act accordingly to be able to draw positive conclusions from these opportunities by addressing issues such 

as what markets to analyze, and what improvements to make to a part of its operations (Teece, 2007). Additionally, 

in order for a firm to maintain its survival and sustainability, it must invest in innovations (Day & Schoemaker, 

2016), which actually should be done by redirecting its resources called “disaster entrepreneurship” (Linnenluecke 

& McKnight, 2017). Exploiting the potential arising from the dynamic capabilities approach, firms should be able 

to implement new courses of decision choices (Eisenhardt & Martin, 2000) and through reconfiguration, they can 

differentiate themselves in the market by developing completely new resources (Zott, 2003). 

2.3. Digitalization from a dynamic perspective 

Digitalization basically means the use of digital technologies and data to generate revenue, enhance business 

processes, and create a digital business climate in which digital information is central (Clerk, 2017). It is a means 

to create and harvest added value in new ways (Gobble, 2018). As digital technologies emerge and improve, 

digitalization affects businesses and society more and more. Currently, many of the leading companies such as 

Facebook (Meta), Airbnb and Uber have switched to platform-based innovative business models (Goodwin, 

2015). The digitalization of business processes by the use of information technologies (IT) not only helps 

businesses to cut costs and improve control, but it also enables them to better analyze operations and identify 

areas for improvement (Zubolf, 1985). 

Among digital technologies, emerging technologies such as IoT and other advanced technologies such as social 

media and cloud computing deserve a mention (Fitzgerald et al., 2014; Gartner, 2017). Haddud et al. (2016) 

documented the following critical success factors in the supply chain organization that employs IoT: A higher 

flexibly in a production system; effective information sharing with supply chain members; A focus on core 

strengths; The development of effective supply chain management strategies; the use of modern technologies; 

Dedicated resources for the supply chain; The forecasting of demand on point-of-sale; The development of 

reliable suppliers; A focus on core strengths; and logistics synchronization. Moreover, according to Yoo et al. 

(2010), digital technologies differ from previous technologies in three main ways: the possibility to be 

reprogrammed, the homogenization of data and the analysis of digital content. Isaksson et al. (2018) point to the 

capabilities of digitalization to generate new market shares by finding new ways to meet the customers’ changing 

needs and the need to be competitive. All these point to the possible benefits for companies in the new business 

climate caused by the Covid-19 outbreak. 

With the emergence of the Covid-19 pandemic in late 2019, the world started to adapt to digitalization faster than 

ever before and achieved decades of improvement in a comparatively short time. The practice of remote schooling 

and working, as well as the digitalization of many business operations, has helped significantly reduce the adverse 

effects of the crisis. Moreover, many applications have been developed to track and analyze the scales of the 

pandemic and artificial intelligence was used to learn about the virus and accelerate the creation of vaccines. 

While many political borders were closed, scientific communities did their best to withstand the first blows of the 

pandemic by increased collaborations in the form of scientific publications (Kirkpatrick & Apuzzo, 2020). These 

significant changes in processes and habits make it very unlikely that businesses will return to operating the same 

way as in the “pre-Covid” era (OECD, 2020). 

However, the digitalization of businesses would bring only minimal benefits if there were no associated changes 

in the organizational structure (Venkatraman, 1994). Although most companies are aware of the basics of 

digitalization, many are struggling with digital transformation. The digital transformation process requires the 

involvement of the whole organization, and this will lead to significant changes in working practices and habits 

(Henriette et al., 2015). Organizational inertia (resistance to change) is one of the main challenges that prevents 
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organizational transformation towards digitalization (Besson & Rowe, 2012) and a careful analysis might shed 

light on the current status of digitalization as a useful response to the global pandemic. 

2.4. Business environment and digitalization practice in Azerbaijan  

Azerbaijan experienced rapid reforms after the collapse of the Soviet Union in 1991 that peaked in 2008–2009 

and then it became a player in the global competitive markets (Touchtidou, 2015). Despite these developments, 

bureaucratic obstacles, systemic challenges and widespread corruption together all significantly hinder the further 

development of the business environment in Azerbaijan; but this could be solved by the digitalization of both 

public and private sectors of society (Touchtidou, 2015). 

Azerbaijan’s digitalization process is growing quickly. From the public sector viewpoint, the government is 

attempting to make the bureaucratic processes more transparent and speedier, and make the analysis of the reforms 

more visible (Valiyeva, 2020). The creation of Web resources such as monitoring.az and azranking.az has helped 

to foster effective governance and the rule of law (Valiyeva, 2020). Another example is the ASAN services centers 

which may be viewed as a social innovation by means of the digitalization of the public services. ASAN Service 

centers concentrate  public services in one place. All the government services can be accessed in a one-stop-shop 

way, and these have also been integrated into e-government services.  

The relationship between the business environment and the digitalization process in Azerbaijan seems to have 

developed in recent years; however, many challenges need to be overcome for customers to benefit from 

digitalization. For example, the digital economy on a macro level is not innovative and state support is required 

to help increase the adoption of new knowledge-based technologies, argues Rahimova (2020). Manafov and 

Sadigov (2021) say that businesses in Azerbaijan are lagging behind when it comes to the application of 

Information and Communication Technologies (ICTs) due to issues related to technological availability, financial 

resources, cybercrime, and other factors. Therefore, even though innovation and digitalization are not yet at the 

desired level, Azerbaijan business people are now aware that ICT-driven business growth is an inescapable 

condition for successful business outcomes during and even after the Covid-19 pandemic.  

Valiyev and Valehli (2021) claimed that the Azerbaijani economy was not ready to adjust to the rapid anticrisis 

measures implemented by the government during the Covid-19 outbreak. Whether this is the case or not, one of 

the solutions by the government was to create a digital ecosystem that is included in the nation’s economic 

development priorities up to 2030. During the pandemic, the state encouraged digital transformation by 

developing several digital solutions such as E-TABIB, (E-Tabib, 2020) and icaze.e-gov.az. (Icaze, 2020). 

Unfortunately, while electronic measures to support both public crises and economic-related challenges are 

appropriate and have been well implemented, a large number of small businesses and entrepreneurs “have been 

left without resources for living” (Valiyev & Valehli, 2021: 10). The question that remains unclear in the literature 

is whether the businesses in Azerbaijan are ready or digitized enough to cope with any future unexpected crisis. 

Our literature review helped us to design the survey questions to incorporate our aims and intentions and 

encourage business people to discuss their challenges arising from the Covid-19 pandemic in Azerbaijan. In this 

paper, the main focus is on the digital transformation of business processes from a dynamic capabilities approach, 

since supporting businesses with digital technologies has been addressed in the literature as a technique for 

responding to substantial environmental changes (Richter, 2020). With the help of digitalization, companies can 

quickly transform the way they operate and do so in an innovative manner (Wäger, 2019). This will be discussed 

later on in detail. 

3. Data and Methodology  

For the collection of primary data, an online survey was carried out and the data collection was realized by sending 

the survey to the official email accounts of the companies. The main target was managers and executives of the 

companies. Moreover, the data results are unevenly distributed and a voluntary response method, which is one 

type of non-probability sampling, was chosen. Actually, the number of companies that we sent the survey to was 

84, 50 of which participated in the survey from different sectors and had varying sizes, thereby making the 

response rate 59.52%. In our survey, the main industries are finance, education, marketing and 
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consulting/accounting, making up 18%, 16%, 12%, and 10%, respectively. Sectors like oil and gas, car 

manufacturing, retail and fast-moving consumer goods (FMCG), accounted for less than 5–8% overall (see Table 

1). The majority of the respondent companies were privately owned, making up to 68% of the general sample, 

while the percentage of foreign companies and state-owned firms was 24% and 8%, respectively. Of the 

companies surveyed, 40% had more than 250 employees and 34% had 10–49 employees.  

Table 1. Categorization of the survey data. 

Sector Number of firms 

Number of workers 

250+ 20 
Finance 9 

Education 8 50-249 11 

Marketing 6 10-49 17 

Consulting 5 1-9 2 

Transport 4 

Company type 

Private 34 

Retail 4 Foreign 12 

Oil and gas 3 State-owned 4 

Production 3 

Respondent position 

Specialist 33 

FMCG 2 Manager 13 

Agriculture 1 Director 4 

Construction 1 

Company age 

15+ 17 

Tourism 1 11-15 8 

ITs 1 6-10 7 

Technology 1 
0-5 18 

Wholesale 1 

Source: The authors’ own elaboration.  

Notes: FMCG means fast-moving consumer goods; ITs means information technologies. 

Taking into account the distinction between technologies we devised questions that contained the following 

general concepts: Big data and data analytics, IoT, AI, cloud computing, social media and platforms and mobile 

technology. The method we used in order to measure the digitalization level of the companies was based on their 

adoption of digital technologies, represented by four items: (1) Big data, (2) Cloud computing, (3) IoT, (4) AI 

(Bharadwaj et al., 2013; Sebastian et al., 2017; Vial, 2019). To get a score, each variable has a value ranging from 

0 to 5 that respondents must choose, where 0 indicates a low adoption level of specified technology and 5 

represents the highest level. In our analysis provided, we take the mean of four different technology adoption 

scores and calculate the digitalization score for the companies according to their responses. The idea of using this 

scoring approach came after the careful consideration of the paper “The digitalization and public crisis responses 

of small and medium enterprises” by Guo et al. (2020), which also focused on evaluating the digitalization level 

of companies and their responses to the Covid-19 pandemic in the case of China. See Table 2 for descriptive 

statistics of the survey data concerning the digitalization scores before and after the digitalization efforts.  

Table 2. Descriptive statistics of the digitalization scores. 

Statistics Digitalization before Digitalization after 

Count 50.0 50.0 

Mean 2.7 2.8 

Minimum 0.0 0.0 

Maximum 5.0 5.0 

Median 3.0 2.8 

Mode 3.5 4.0 

Source: The authors’ own elaboration. 

To get more insights from our analysis, we decided to categorize our data. To determine the number of groups we 

decided to use k-means clustering. To find the optimal number of clusters, we used the elbow method (Pacheco, 

2015). The elbow method captures the relationship between the percentage of variance explained by the number 

of clusters (Bholowalia & Kumar, 2014). Despite its simplicity, the elbow method-based k-means clustering 

served us well and helped us to clearly identify two groups in terms of the high and low digitalized firms. From 

Figure 1, the total within-clusters sum of squares are given for the model with different numbers of clusters. Two 
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and three groups were deemed suitable for our analysis. For an exact determination, we compare the silhouette 

indices of two k-means models with two and three groups. The higher the silhouette index, the better in terms of 

the quality of the cluster. According to Table 3, the optimal number of clusters is 2. After we carried out k-means 

clustering in the SPSS Modeler, it said the threshold was 3.5.  

 

Figure 1. The elbow method used to determine the optimal number of clusters 

Source: The authors’ own elaboration. 

Table 3. Number of clusters and their silhouette indices. 

Number of clusters Silhouette indices 

2 0.722 

3 0.665 

Source: The authors’ own elaboration.  

Here, the advantages of this grouping procedure are its simplicity, intuition, and clarity. Therefore, if the 

digitalization score turns out to be less than or equal to 3 it means the given company possesses a low level of 

digital transformation; if it is more then the opposite is true. According to our survey results, the number of 

companies that had a low or high level of digitalization before the Covid-19 outbreak was 27 and 23, respectively 

(see Table 4 where the distribution of low- and high-level digitalized companies across sectors can be seen). The 

total number of highly digitalized companies dropped from 23 to 22 after the virus outbreak, and the number of 

low-level digitalized companies rose from 27 to 28.  

Table 4. Sectoral distribution of the high and low digitalization scores before and after the Covid-19 

pandemic 

 Before the Covid-19 outbreak After the Covid-19 outbreak 

Sector High Low High Low 

FMCG 1 1 1 1 

ITs 1 0 1 0 

Consultation 4 1 4 1 

Agriculture 0 1 0 1 

Finance 3 6 3 6 

Marketing 0 6 2 4 

Oil and gas 2 1 1 2 

Transportation 3 1 2 2 

Retail 2 2 1 3 

Technology 1 0 1 0 

Construction 1 0 1 0 
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Table 4 (cont.). Sectoral distribution of the high and low digitalization scores before and after the Covid-19 

pandemic 

 Before the Covid-19 outbreak After the Covid-19 outbreak 

Sector High Low High Low 

Wholesale 0 1 0 1 

Tourism 0 1 0 1 

Education 4 4 4 4 

Manufacture 1 2 1 2 

Total 23 27 22 28 

Source: The authors’ own elaboration. 

Notes: FMCG means fast-moving consumer goods; ITs means information technologies. 

4. Results 

The results of our survey indicate that since the emergence of the Covid-19 pandemic, the level of digitalization 

within companies in Azerbaijan has increased significantly, but there is still plenty of room for improvement. In 

order to see whether the Covid-19 pandemic had any effect on the level of digitalization within companies, we 

tested the significance level of the change between the digitalization scores of the companies before and after the 

Covid-19 crisis using the Wilcoxon Signed rank test. The test revealed a significant difference between groups 

(Sig (0.013) < 0.05, Z = 2.479) with 21 participant firms out of 50 displaying a positive difference, 19 displaying 

no difference at all, and only 10 participants displaying a negative difference. 

 

Figure 2. Results of the related-samples Wilcoxon Signed Rank Test 

Source: The authors’ own elaboration. 

One of the main purposes of the survey was to focus on the financial situation of the companies and see how they 

were affected during the Covid-19 crisis so we could draw some conclusions about the effects of digitalization. 

Our observations revealed that 27 companies suffered from a loss in revenue, while 10 firms said that they had 

an increase in revenue during the crisis. Only 3 out of these 10 companies had a lower level of digitalization. 

Hence, the companies with a high level of digitalization were generally able to maintain the sustainability of their 

business even during this crisis. 
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Table 5. The effect of digitalization on the revenue groups among the businesses surveyed. 

The difference Negative change No change Positive change Total 

High 10 6 7 23 

Low 17 7 3 27 

Total 27 13 10 50 

Source: The authors’ own elaboration.  

A Mann-Whitney U test was performed to determine whether there were any differences in digitalization scores 

between revenue groups. There are two distinct revenue groups, namely negative and non-negative revenue groups. 

The negative revenue group consists of those companies that experienced negative revenue effects during the crisis, 

while companies that experienced positive or no change in revenue are included in the second group. The distributions 

of the digitalization scores for revenue groups were similar, as assessed by visual inspection (see Figure 3). The median 

engagement score was statistically significantly lower in negative revenue groups (2.00, see Figure 3, “Report” part) 

than in non-negative revenue groups (3.25). Here, U = 424, z = 2.215, p = 0.027. 

 

Figure 3. Results of the Independent-Samples Mann-Whitney U Test 

Source: The authors’ own elaboration. 
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4. Conclusions 

In our study we analyzed the nexus between the Covid-19 outbreak and public crisis management strategies, by 

focusing on digitalization as an anti-crisis response in Azerbaijan. To the best of our knowledge, the effect of 

using digitalization as an anticrisis tool in the Covid-19 led public crisis had not been previously investigated in 

the case of Azerbaijan. Our sample consisted of various companies in the economy, both privately and state-

owned, as well as foreign companies. The size of the companies is also diverse and the respondents included 

specialists, managers and directors. Our study should contribute to an exploration of the usefulness of the 

digitalization efforts at the firm level to ensure business revenue and its ability to respond to the Covid-19-led 

public crisis. The significance of our study is that we overcame the challenge of data scarcity by collecting firm-

level data among the Azerbaijani businesses both prior to and following the digitalization efforts of these 

businesses. Here we achieved our objective by capturing the relationship between digitalization efforts and 

financial sustainability brought about by the Covid-19 outbreak. 

In terms of the strategies companies adopted in response to the pandemic, it was observed that most of the high-

level and low-level digitalized companies chose digitalization as the main strategy to cope with the effects of the 

Covid-19 crisis in Azerbaijan. This confirmed our opinion that awareness between firms regarding the importance 

of digitalization was at a sufficient level. Following the peak of the Covid-19 outbreak in December 2020, the 

Azerbaijan businesses decided to increase their efforts to digitalize in order to better manage the pandemic-related 

public crisis. From a financial sustainability standpoint, for companies or firms where the digitalization was 

higher, the revenue sustainability was also higher. These findings tell us that the crisis management strategies of 

the businesses can indeed be responsive to the changing circumstances of our lives. A strategic approach towards 

firm-level digitalization can sustain a revenue stream and minimize the financial damage caused by the Covid-19 

outbreak.  

The Azerbaijan economy is small and oil-dependent, and the government spending and decisions largely shape 

the behavior of both the private sector and consumers. The government has significantly increased its 

digitalization efforts since the oil boom period started in 2005 and lasted until 2014. From our study, we were 

able to extract useful knowledge about the supply side of the national economy. However, a question that still 

needs to be answered to fully capture the ongoing trends and dynamics in the digitalization environment of the 

Azerbaijani economy is: Can the businesses in Azerbaijan rely on a nationwide digital environment that would 

meet their expectations of digitalization? Indeed, the adoption of state-of-the-art and consumer-oriented digital 

technologies is costly and time-consuming. Businesses have the right to doubt the efficiency and efficacy of the 

digitalization efforts to harness the public crisis in the case of the Covid-19 outbreak. Therefore, future studies 

should focus on this aspect of the problem and try to include both the private sector of the economy and consumer 

markets for the nationwide digitalization capabilities driven by the state.  

Our study outlines the importance of digitalization to help bolster the financial revenue stream during a public 

crisis like the Covid-19 pandemic. From our results, the following policy implications are suggested for 

Azerbaijan. The first is that digitalization is an effective way to fight against the adverse effects of the virus on 

economic agents. Both the government and the business sector must endeavor to meet and surpass the expectations 

regarding the digitalization in the near future to help keep the markets vibrant and dynamic. One way for the state 

to do this is to boost government expenditure on e-government development and large-scale digitalization. Also, 

the business sector should increase its budget to help implement the latest technologies and keep abreast with the 

leading global companies from the developed or newly industrialized countries. The Covid-19 outbreak has at 

least showed that digitalization brings benefits to businesses by helping to sustain their revenue. It permits the 

customers to shop and purchase the goods and services they desire without leaving their home. The situation 

might not change much in the near future, as the expectation of new pandemics and ecological tragedies are high 

according to some recent risk assessments and predictions (Noy, 2022; Behl et al., 2022). 

The encouraging results of this study should be considered within the context of certain limitations. First, the 

study analyzed a relatively small sample size, especially when it comes to small and medium-sized enterprises. 

This limits the generalizability of its findings. However, as a statistical analysis of the data produced significant 

results, a similar analysis with a bigger sample size ought to produce similar results and increase the reliability of 
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our findings. Second, the regional distribution of the businesses was not taken into account during the research 

design stage. This means that, if we decide to distinguish between rural and urban areas, consumer behavior and 

business strategies to manage the Covid-19 effects and the public crisis might differ quite significantly. Put 

another way, the digitalization process might proceed at a different pace in rural and urban areas, especially in 

Azerbaijan where economic growth and development is mainly concentrated in the Baku-Absheron region. Third, 

the concept of financial sustainability should be developed further and not only include the revenue aspect but 

also factors such as customer satisfaction, environmental impact, market share and competition status. Other 

statistical techniques such as principal component analysis and a composite index approach could be applied in 

future studies. In addition, it should be noted that our approach to measuring digitalization, based on big data, 

cloud computing, etc., is not necessarily present in all companies in Azerbaijan. Figures on e-commerce, website 

growth, and similar indicators could also show the level of digitization of companies and businesses in a more 

accessible way. Lastly, our main challenge was the low motivation of the respondents who participated in the 

survey. It would be nice if the participants of a survey could see the practical benefits, and we think they would 

be interested if they could apply the fruits of the research and incorporate them in their own business strategies. 
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