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Abstract. Based on a thorough analysis, this article identifies current trends in the digital transformation of the global
economy and shows their role in the realization of economic potential. Particular attention is paid to the formation of
new forms of e-business during the COVID-19 pandemic. According to the system of indicators used in global practice,
various countries are rated based on the level of digitalization of their economy. The leading countries in the
implementation of digital technology in various sectors of the economy are outlined, and the advantages and
disadvantages of the digitalization of their economies are identified. The negative consequences of the initial stage of
digitalization of the economy in labor-abundant regions, which include the countries of Central Asia, are
substantiated, along with their social significance. The results of research on the digital transformation of European
and Central Asian economies are presented, through which it is revealed that the countries of Central Asia, with the
exception of Kazakhstan, are at the initial stage of their digital development. The existing barriers to the digitalization
of the economy of Tajikistan are assessed, and the reasons for its low level are indicated. Among the main factors are
limited access to the Internet and the weak digital literacy of the population. The authors note that the cost of a basic
package of Internet subscriptions is equivalent to 16% of the average monthly income in Tajikistan. The results of the
study of indicators of the digitalization of the Tajikistan banking sector, which are characterized by the positive
dynamics of the digital banking market, are presented. The authors note the development of payment infrastructure
and significant growth in the volume of transactions. Finally, measures to maintain trends in the development of digital
banking services, including reasonable recommendations for credit institutions to maintain the priority of
technological solutions, implement measures to improve financial literacy, and expand the product line of digital
banking services with appropriate government support, are proposed.
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Introduction

At the present stage of development of the global community, the introduction of digital technology
is one of the key drivers of economic growth. Under the influence of digital technology and related
new business models, not only individual sectors of the economy but also its structure and inter-
industry interactions are being transformed. Digital transformation is becoming an objective
necessity. The purpose of this study is to prove the pronounced impact of the achieved level of
digital transformation on economic and innovation potential, social progress, effective
management and implementation of democratic procedures, education, human development, and
economic and national security. This is achieved based on the study and synthesis of the best
practices of world leaders in digital transformation.

The research objectives are as follows:

- to identify current trends of digital transformation in various countries and identify world leaders;
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- to examine the interdependence between Tajikistan’s lag in the growth rate of goods and services
produced and provided by information and communication technologies and its lag in other sectors
of the economy;

- to identify the impact of sustainable development of the digital environment on improving
Tajikistan’s competitiveness in the international arena and the quality of life of its citizens;

- to identify the current level of digital transformation of Tajikistan’s economy, to identify barriers,
and to justify measures to overcome them.

This article uses general theoretical methods of scientific knowledge, including synthesis,
deduction, induction and analysis, as well as a set of statistical and index methods.

The information base of the article is composed of data from international organizations, statistical
data of Tajikistan, and the results of the research of foreign scientists.

The main body of the paper

In today’s environment, almost the entire global community is striving for digital transformation.
According to the definition provided by the World Bank (2018), a digital economy is a “system of
economic, social and cultural relations based on the use of digital ICT.” In the CIS countries, this
direction is called the digital economy, in Germany it is Industry 4.0, and in the USA it is the
Industrial Internet Consortium. The Japanese government, with the active participation of the
Keidanren Japanese big business association, has developed a strategy — Society 5.0. In fact, these
are different names for the same process — the transformation of the economy through the use of
digital technology, such as big data, the Internet of Things or artificial intelligence.
The digital economy was estimated to be worth $12.9 trillion in 2017, or 17.1% of global GDP.
The record performance of the digital economy was mainly due consumers’ focus on the Internet.
On average, if all countries increase their investments in ICT infrastructure by 8% every year, by
2025 this will realize new economic potential equivalent to $23 trillion for all countries. By 2025,
the digital economy will increase from 17.1% to 24.3% of world GDP (Huawei Technologies,
2018).
The COVID-19 pandemic accelerated the transition to the digitalization of society. According to
the SaaS Quantum Metric, during the pandemic, the volume of e-commerce reached $3.5 trillion.
Investment in digital technology generates returns that are almost 7 times greater than any other
form of investment: on average, a $1 investment in ICT infrastructure today will bring $20 in
profits in the future (in the medium term).
Some researchers have observed that: “The development of the digital economy will provide an
opportunity for communication, exchange of ideas and experience. Areas on the Internet will be
able to combine efforts to create a business, finding co-workers, partners, resources and markets.
Digital technologies can also play a key role in training employees, sharing knowledge, and
implementing innovative ideas, including in the social sphere.”
However, along with benefits, the digitalization of the economy “creates a new humanitarian
problem in the form of a change in the structure of employment, a significant part of which will be
associated with the mass production of information goods and services for various purposes.
Introduction and use of modern ICT already leads to a significant reduction of jobs and growth of
unemployment, and in the future will lead to social stratification, new forms of social inequality
will appear, among which information, educational and intellectual inequality will dominate, and
all of that will become a serious social problem” (Tolstykh, 2020).

The USA and China are considered to be the first informal leaders of the digital race. In
China, digital technologies are clearly contributing to economic growth and are becoming a new
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driving force for economic development. In 2020, the entire digital economy in China reached a
total value of 39.2 trillion yuan (about $6 trillion), which amounted to 38.6% of the country’s GDP.
This exceeded the 2019 figure by 2.4%, or 3.3 trillion yuan (Cyberspace Administration of China,
2019).

The volume of payments through mobile payment services in China reached 38 trillion yuan,
almost 50 times the scale of this indicator in the USA. According to Tencent research, China’s
digital economy has created around 2.8 million new jobs — 21% of all newly added positions.
Alibaba alone creates more than 15 million vacant jobs per year in the retail business ecosystem.
The digitalization of industry in China is growing rapidly, and the digital economy has reached a
figure of 18.3% of industrial value added. The volume of the digital economy in China from 2005
to 2021 increased from 2.6 trillion yuan to 40 trillion yuan, and the share of the digital economy in
GDP during this period increased from 14.2% to 40%. The digital economy accounts for different
yet still large shares in three major parts of the national economy: 40.7% in services, 21% in
industry, and 8.9% in agriculture (China Academy of Information and Communications
Technology, 2021).

The USA ranks first in the World Digital Competitiveness Ranking, second in the Global
Cybersecurity Index, eighth in the Network Readiness Index, and 10th in the Digital Development
Index (Abdrakhmanova et al., 2020).

The development of the digital economy in many countries of the world is evaluated on the basis
of various indicators approved by the relevant international organizations, institutions or special
research institutes. Therefore, this paper determines the rating of countries by the level of
digitalization of the economy on the basis of widely recognized indicators (Table 1).

Table 1. Rating of countries by the level of digitalization of the economy
Source: compiled by the authors based on European Commission (2018); IMD World Competitiveness Center
(2017); Huawei Technologies (2018); Cornell University et al. (2018); Chakravorti & Chaturvedi (2017).

IDI | DESI | WDCI | DEI | NRI | EGDI | EPART | GCI

L 2017 | 2018 | 2018 | 2017 | 2016 | 2018 | 2016 | 2018 | ©!'12018 | Mean
UK 5 7 10 8 8 4 1 5 4 5.7
Sweden 11 2 3 2 3 6 27 3 3 6.7
Finland 22 3 5 3 2 5 10 6 7 7.0
Denmark 4 1 4 4 11 1 22 7 8 7.8
Germany 12 14 18 17 15 15 27 14 9 15.7
Estonia 17 9 25 21 22 13 55 22 24 23.1
Lithuania 41 13 29 - 29 23 17 24 40 27.0
Poland 49 24 36 35 42 36 14 38 39 34.8
Czech Republic 43 17 33 27 36 50 76 29 27 37.6
Latvia 35 19 35 28 32 45 84 - 34 39.0
Russia 45 - 40 39 41 35 32 36 46 39.3
Hungary 48 23 46 32 50 46 91 30 33 44.3
Bulgaria 50 26 43 41 69 52 43 43 37 44.9
Kazakhstan 52 - 38 - 39 39 67 45 74 49.7
Romania 58 28 47 - 66 75 60 39 49 52.8
Belarus 32 - - - - 38 76 42 86 57.0
Armenia 75 - - — 56 87 84 - 68 74.0
Kyrgyzstan 109 - - — 95 91 67 - 94 92.4
Tajikistan - 114 131 77 101 105.7

Abbreviations: ICT Development Index (IDI); Digital Economy and Society Index (DESI); IMD World Digital
Competitiveness Index (WDCI); Digital Evolution Index (DEI); Boston Consulting Group Economic Digitalization
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Index (e-Intensity); Networked Readiness Index (NRI); The UN Global E-Government Development Index (EGDI); E-
Participation Index (EPART); Global Connectivity Index (GCI, Huawei); The Global Innovation Index (GlI).

The data in Table 1 show that Tajikistan is still at an early stage in addressing the formation of the
digital economy. In addition, some of the indicators that characterize the level of development of
the digital economy in Tajikistan have not yet been calculated by international organizations,
institutions or special research institutes.

Itis especially noted that initial stages of the transition to the digital economy can have negative impacts
for the countries of Central Asia, where the system of personnel training is not yet sufficiently oriented
and adapted to digital technology. In the initial stages, the digital economy will exacerbate the problem
of employment in the labor market. Indeed, the formation of the digital economy in Central Asia is in
its early stages, as shown in Figure 1.
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Figure 1. Digital economy development in Europe and Central Asia
Source: compiled by the authors, based on World Bank Group (2018)

The main problems that will be created by the digital economy can be expressed in the emergence
and increasing dependence of subjects on companies in the field of information and communication
technologies, the concentration of power in the market, the emergence of monopolies, the capture
of the market by transnational companies, the violation of the stability of the monetary and credit
system, etc. The introduction of digital technologies, increasing the requirements for the
professional qualities of the workforce, transforms the structure of the labor market.

The digital transformation of the economy is accompanied by the transformation of the labor
market. According to the US Bureau of Labor Statistics, in 2014-2024, the economy will need
around 100,000 new specialists in ICT annually, while the projected annual number of college
graduates in the information area is only 60,000 people.

The main barriers to the implementation of digital technology are psycho-emotional and moral, the
professional and technological skills of staff, the uneven and asynchronous pace of systemic
changes, the deformation of digital infrastructure, the risks of digital products and services, the
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fragmentation of IT departments and business structures, and the mismatch of business goals and
the objectives of digital transformation (Mityaeva & Zavalo, 2019).

Russia is at the level of 4% of GDP for digital financing, and intends to catch up with the leading
countries by 2025. The level of digitalization of public services in Germany is 46%, in France 67%,
and in the Netherlands 77%.

In Uzbekistan, where the digitalization of all sectors is being actively implemented, the number of
people with access to the Internet has reached 22.5 million, or 67% of the population. To develop
the digital economy in the country, the Digital Trust Fund was established. There are plans to
implement measures to develop the concept of Digital Uzbekistan by 2030.

Tajikistan has adopted a number of conceptual and policy documents, including the Concept of
Electronic Government Formation in the Republic of Tajikistan (2012—2020) No. 6431, approved
by the Government of the Republic of Tajikistan on December 30, 2011, and Presidential Decree
of the Republic of Tajikistan No. 1174 “On State Strategy of information and communication
technologies for the development of the Republic of Tajikistan” dated November 5, 2003.

The Concept of Digital Economy of the Republic of Tajikistan (December 30, 2019) states that
“Digitalization of the economy will create a new model of economic growth, attract international
investment, give impetus to the transformation of existing and development of new types of
production, strengthen the export orientation and at the same time meet domestic demand through
import substitution.”

The message of the President of the Republic of Tajikistan, Emomali Rahmon-Majlisi Oli, “On the
main directions of domestic and foreign policy of the republic” dated January 26, 2021, notes the
need for appropriate measures to promote “the strengthening of the institutional framework of the
digital economy, development of information and communication infrastructure throughout the
country, digitalization of the national economy and accelerate the implementation of the e-
government.”

In 2016, international experts estimated the share of the digital economy in the GDP of Tajikistan
at 0.6%, in accordance with the statistical data. According to the rating of the World Economic
Forum, Tajikistan ranked 104th among 141 countries in 2019, including 121st place for
“Penetration of information and communication technologies.” Despite the low indicators of ICT
development in Tajikistan, the share of innovative products is slowly growing. Demand for modern
digital data management technologies is forming. Over the 2010-2020 period, Tajikistan has
slightly improved its indicators. Tajikistan slightly improved its performance in the index of e-
government development, from 0.3477 to 0.4649, and the country has moved from 112th place
(among 138 countries) to 109th place (among 134 countries) in the index of readiness of the
network society.

According to the World Bank, Tajikistan ranked last among Central Asian countries in terms of
the number of secure Internet servers per 1 million people. Tajikistan ranked as one of the last
among Central Asian countries in 2019, and the country ranked 106th in the global cybersecurity
index in 2018 among 134 countries.

These data indicate a low level of digitalization of the economy of Tajikistan. The country is not
included in the International ICT Development Index. In 2019, the total volume of paid services in
the field of information and communication was only 0.25% of GDP, which had decreased by 0.8%
compared to the previous year. In 2017, only 2.514 million residents of the republic, or 28.15%,
were Internet users, while the global average is 53%, and in the CIS this reaches 71.3%.
According to the World Bank (2018), only 17% of people in Tajikistan use the Internet on any
device, compared to 28% in the Kyrgyz Republic, 44% in Uzbekistan and 55% in Kazakhstan.
Permanent Internet access in Tajikistan remains limited to large urban areas, where residents pay
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one of the highest prices in the world for Internet service. The cost of a basic Internet subscription
package is equivalent to 16% of the average monthly income. Because of underdeveloped Internet
access and high prices, only 57% of firms in Tajikistan currently use e-mail to communicate with
their clients, and less than 40% of firms have a website.

Many experts view the digitalization of the economy as a threat to the country’s economic security.
They believe that the growth of digitalization will lead to a reduction in the need for human
resources, increased competition in the labor market due to higher general requirements for the
special IT competences of employees, and an increase in unemployment. The imperfection of the
regulatory framework of digitalization of the economy may lead to a range of fraud, a lack of
protection of personal information and commercial resources, etc.

Kaspersky Lab specialists indicate that financial fraud is the most widespread threat to information
security: “about 20% of Russian Internet users have fallen victim to cybercriminals at least twice
while making banking transactions and online purchases, losing money in the process” (Tarasov,
2014).

The current state of development of the digital banking market in Tajikistan over the past few years
has had a positive trend. The growth of digital banking services demonstrates the growing interest
of credit institutions in this product and the possibilities of stimulating sustainable economic
growth, increasing the general accessibility of the financial system, and providing fiscal and social
effects. It should also be noted that the market of digital banking services has increased
significantly in recent years, contributing to the growth of non-cash payments. Between 2016 and
2021, the number of bank payment card holders increased (see Figure 2).

Analysis of Figure 2 shows that in 2021 the number of payment cards had grown by 215%
compared to 2016. According to the statistics of the National Bank of Tajikistan, as of 31 December
2021 credit financial institutions had issued 3.48 million bank payment cards, which is 24.4% more
than in 2020. Of these, 73.8% were National Payment System (NPS) Korti Milli payment cards,
11.4% were local payment cards of credit organizations, 8.5% were cards of international payment
systems (VISA, Master Card and Union Pay) and 6.2% were co-brand payment cards (Union Pay
— (NPS) Korti Milli). Out of the total number of bank payment cards issued, 25% accounted for
Dushanbe city, 28% the Sughd region, 27% the Khatlon region, 17% the Districts of Republican
Subordination and 3% the Gorno-Badakhshan Autonomous Oblast.
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Figure 2. Total number of payment cards in Tajikistan (in millions)
Source: compiled by the authors based on data from the National Bank of Tajikistan (www.nbt.tj)

Active growth in the number of bank payment cards requires appropriate infrastructure to service
them. It should be noted that the relevant infrastructure — a network of ATMs, electronic terminals
(at cash points) and POS terminals — in the analyzed period received significant development (see
Table 2).
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Table 2. Number of ATMs and terminals in Tajikistan (POS and POS)
Source: compiled by the authors based on data from the National Bank of Tajikistan (www.nbt.tj)

Device name 2016 2017 2018 2019 2020 2021

ATMs 799 685 678 878 1,285 | 1,412
Electronic terminals at the CP 1,755 | 1,381 | 1,485 | 1,813 | 1,899 | 1,848
Point-of-sale terminals 700 1,944 | 3,014 | 3,535 | 3,811 | 3,030
Total | 3,254 | 4,010 | 5,177 | 6,226 | 6,995 | 6,290

Credit financial institutions have installed a total of 1,412 ATMs and 4,878 electronic
terminals for servicing bank payment card holders. Out of this number of electronic terminals,
1,848 units are installed in cash advance points and 3,030 units in trade and service enterprises.
The analysis of the data in Table 2 shows the steady growth of the payment infrastructure. The
number of ATMs increased by 76.7%, or 613 units, during the period under review. Electronic
terminals (in cash advance offices) increased by 5.3%, or 93 units, and the number of POS terminals
increased almost 4.3 times, or by 2330 units. In total (all devices), growth was 93.3%.

Despite growth, the number of ATMs and POS terminals remains insufficient. For example,
in Kyrgyzstan the number of ATMs is 1,800, and the number of POS terminals is more than 12,000,
despite the fact that the population of this country is around 30% less than the population of
Tajikistan. If we compare the number of ATMs per 100,000 people in our country to this figure in
Germany, we see that in Tajikistan there are 20 ATMs per 100,000 people, while in Germany there
are 120.

The active issue and use of bank payment cards in the country has contributed to the growth
of the payment infrastructure and the search for new, cheaper, more easily adaptable technologies,
such as QR payments. It should be noted that in the period from 2019 to 2021 the volume of QR
payments in Tajikistan increased by almost 6 times (see Figure 3).
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Figure 3. The volume of QR-payments in Tajikistan (thousand somoni)
Source: compiled by the authors based on data from the National Bank of Tajikistan (www.nbt.tj)

Analysis of Figure 3 indicates the active growth of QR payments, which, in the authors’ opinion,
is associated with a number of factors:

- the active implementation by credit organizations of Tajikistan of QR payment technologies;

- the convenience and ease of use;

- the demand on the part of businesses (small and medium-sized businesses).
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As of December 31, 2021, 11,036 units of QR payments were installed in trade and service
enterprises in the country, which is 2.1 times more than for the same period of the previous year.
In 2021, 29.3 million non-cash transactions in the amount of 3,694.7 million somoni were
conducted through electronic means of payment, which is 31.7% more in number and 91.3% more
in volume of transactions compared to the same period in 2020. During this period, the ratio of
cash withdrawal operations and non-cash payment for goods and services with electronic means of
payment was 90% to 10%, 1.6% more than in 2020.

During the COVID-19 pandemic, many users switched to the online payment format.

In addition to the issuance of bank payment cards, the active growth of the payment infrastructure,
and the introduction of new payment solutions, a significant increase in the volume of transactions
was noted. Over the 20162021 period, the volume of transactions grew by 332% (see Table 3).

Table 3. Transactions involving electronic payment instruments in Tajikistan (billion somoni)
Source: compiled by the authors based on data from the National Bank of Tajikistan (www.nbt.tj)
Year 2016 | 2017 | 2018 | 2019 | 2020 | 2021

Cash withdrawal 6.86 | 7.94 | 9.96 | 11.83 | 21.14 | 33.37
Payment for goods and services | 0.28 | 0.39 | 0.51 | 0.85 | 1.93 | 3.69
Total | 7.14 | 8.33 | 10.47 | 12.7 | 23.07 | 37.06

The surge in transaction volumes is primarily due to the active use of P2P transactions (cross-
border transfers) and the beginning of the COVID-19 pandemic.

The introduction of electronic money transfer technologies is a new trend in the domestic banking
system. Starting from 2018, credit financial institutions began to actively provide their customers
with this method of cashless payment. Currently, 15 credit financial institutions provide e-wallet
services to the population. The growth dynamics of the number of e-wallets in 2018-2021 is shown
in Figure 4.
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Figure 4. Growth dynamics of the number of e-wallets in 2018-2021 in Tajikistan (units)
Source: compiled by the author based on data from the National Bank of Tajikistan (www.nbt.tj)

As of December 31, 2021, the total number of e-wallets of credit financial institutions amounted
to 3,534,419 units. Compared to the same period in 2020, the total number of e-wallets of credit
financial institutions increased by 1,825,837 units (2.1 times). By using e-money, clients have the
opportunity to pay for a number of services in a cashless way through e-wallets using smartphones.
During 2021, 17.2 million non-cash transactions in the amount of 1,020.8 million somoni were
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conducted through electronic wallets, which exceeded the figures of 2020 by 61.0%. With all of
the known restrictions introduced in a number of countries from the beginning of 2020 and the
inability to access branches of credit organizations to carry out standard operations such as money
transfer, many companies, including local ones, began to promote or provide their services online,
which led to the need for online payments.

Thus, the development of digital banking can be a driving force of the country’s socioeconomic
reforms and a catalyst for economic growth. We assess the analysis of the current state of the digital
banking market as satisfactory. To maintain trends in the development of digital banking services,
credit institutions need to maintain the priority of technological solutions, actively participate in
measures to improve the financial literacy of the population, and expand the product line of digital
banking services. This, in turn, requires effective measures to improve the situation and strengthen
the role of the state in improving the regulatory framework, tax legislation and providing benefits
and support for digital banking services.

Conclusions

For the development of digital technology in the banking sector, credit institutions need to:

- maintain the priority of technological solutions;

- actively participate in measures to improve the financial literacy of the population;

- expand the product line of digital banking services;

- take effective measures to strengthen the role of the state in improving the regulatory framework
and tax legislation;

- provide benefits and support for digital banking services.
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