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n today's world, the rapid integration of digital technologies, often
referred to as the fourth industrial revolution, is transforming various
aspects of our lives. This digital revolution is widely acknowledged by
countries globally and is leading to significant shifts in social, economic, and
cultural domains. It is worth mentioning that there is a prevailing optimism among
the public regarding the potential opportunities that Industry 4.0 may bring for
sustainability (Ghobakhloo, 2020). Industry 4.0 can be summarized as a

collaborative network with eight key enabling technologies:

Cyber Physical Internet of Things cloud computing,
Systems (CPS) (loT) big data analytics

Vel e 19y Industrial Artificial

Intelligence (lAl)

(VR)/Augmented intelligent robotics
Reality (AR)

Additive
Manufacturing
(AM) (Chen et al,
2020)

While traditional ICT services aim to contribute significantly to Uzbekistan's

GDP, the growing programming services sector reflects the country's commitment
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to digital transformation. The increasing reliance on software development, IT
services, and related activities demonstrates a shift towards a digital-first approach.
This transition not only brings economic diversification but also positions

Uzbekistan within the global technology landscape with enhanced competitiveness.
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Recently, the Minister of Digital

Technologies in Uzbekistan shared e
INITIATIVE

an  analysis of  various
international assessments, BREAKTHROUGH
pointing out both strengths

and areas for improvement.

DISCOVERY
SUSTAINABILITY

According to the Kearney

. . CATALYTIC
Global Services Location : MINDSET

Index, Uzbekistan has

SUSTAINABLE
PERFORMANCE

advanced to 40th place and INDICATORS Wi ALIGNMENT

has made significant progress

in Govtech maturity, moving up to c%ﬂéfsgsn

43rd place, which is 37 spots higher than

Source: https://www.entwinedigital.com

in 2021. The inclusive internet index has
also risen 5 places to 66th place. Advances have been seen in the Government

Artificial Intelligence index (79th place) and the Network readiness index (82nd
place). The favorable ecosystem for IT companies in Uzbekistan has led to a 20-
fold increase in digital services revenue from 16 million USD in 2020 to 344
million USD in 2023, with the number of IT companies with foreign investment
growing 7.5 times during this period. However, despite these achievements, there

is still work to be done to improve broadband speed, as Uzbekistan currently ranks

n Digital Transformation Scoreboard
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131st in the Cable.co.uk Worldwide Broadband Speed Index. Uzbekistan has
implemented the Digital Strategy 2030 with the goal of creating the necessary
conditions for enabling digital transformation in public, social, and business
environments to achieve its development objectives. To ensure efficient
implementation and timely
response to the fast-changing
global digital landscape and
new opportunities, we have
conducted a study on the
current state of  digital

L transformation  processes in

Uzbekistan and have developed
Source: https://www.predictad.com/ a methodology of digital
transformation monitoring tool that considers regional variations. This is very
Important aspect, as information on the extent of regional disparities or dispersion
within countries is often absent from key standardized measures of household or
business uptake of digital technologies, indicators are usually not tabulated by that
dimension in international comparisons (OECD, 2018). A digital transformation
monitor is a tool for measuring country’s digital transformation progress against its
objectives. Once we establish current state of digitalization, the next steps to take
to reach the next level of digital maturity become clearer. A digital transformation

will look different for every country, each industry and all companies.
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Preparing Europe for the digital age remains a top priority for the European
Commission. Numerous groundbreaking measures have been implemented within
the EU, presenting valuable learning opportunities for Uzbekistan. In March 2021,
the Commission introduced a roadmap for the Digital Decade, guided by the 2030
Digital Compass. This strategic program is designed to propel the digital
transformation of the EU economy and society. The outcomes of investments and
efforts are largely determined by standards and regulations.

Recently, the European Parliament approved the Al Act, which is the
world's first comprehensive legal framework on Al, focusing on upholding
fundamental rights, safety, and ethical principles while addressing the risks posed
by powerful Al models. In the context of European digital transformation,
regulations are primarily shaped by the comprehensive legislation derived from the
Digital Agenda and the Digital Single Market (DSM) initiatives (Zenner et al.,
2023). In our report, we have compiled a comprehensive dataset on EU
Digitalization, EU Sustainability, Uzbekistan Digitalization, and Uzbekistan
Sustainability legislation, which can be accessed at

https://ecesbfdatabase.shinyapps.io/database/.

In conclusion, we have developed a set of recommendations to enhance

digital transformation in Uzbekistan.

n Digital Transformation Scoreboard
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Digital transformation is an important topic for businesses and countries in

this era (Inel, 2019). Sound measurement is crucial for informing and guiding
policymaking, as it helps policymakers produce precise diagnostics, assess the
potential impact of alternative policy options, monitor progress, and evaluate the
efficiency and efficacy of implemented policy actions (OECD, 2018).

A number of indexes has been created to analyze digitalization thus far.
Kronova (2015) performed structure, core and partial indicators analysis of
fourteen widely used e-indices in terms of frequency of application. In this study,
indicators with an application frequency of over 50% are identified as the “core” of
composite indexes. Among the core indicators were the number of cellular
subscribers, enrollment in higher education, Internet users, fixed telephone lines,
secondary school enrollment, and users of fixed and mobile broadband Internet.
While the significance of this categorization in digital transformation analysis is
uncertain, it might be beneficial to prioritize certain indicators in the absence of

data in developing countries.
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Prior to discussing the European Union's Digital Transformation Scoreboard
(DTS), it is important to review commonly used indexes such as the ICT
Development Index (IDI), Inclusive Internet Index (I1l), Digital Transformation
Index (DTI), and Digital Economy and Society Index (DESI). This exploration
helps establish a conceptual framework for understanding the approach to
monitoring digital transformation, particularly considering that the Digital
Transformation Scoreboard is no longer active and the Digital Economy and

Society Index has been the primary monitoring tool since September 27, 2023.

The ICT Development Index (IDI) has been a pioneering composite

indicator that, until 2017, integrated 11 key indicators into a comprehensive score.

Digital Transformation Scoreboard
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It serves as a valuable tool for monitoring and comparing advancements in
information and communication technology (ICT) across various countries and
periods. The IDI, which was published from 2009 to 2017, is structured around
three primary pillars: access, use, and skills. The access pillar evaluates a country's
infrastructure and connectivity, encompassing the availability of broadband and
mobile networks. The use pillar gauges the extent to which individuals, businesses,
and governments utilize ICT for various purposes. The skills pillar assesses the

level of education and training in ICT-related fields.

The Internet Inclusiveness Index is an additional tool that assesses the
inclusivity of internet access within a particular nation. Formulated by the
Economist Intelligence Unit (EIU), this index encompasses four key components:
availability, affordability, relevance, and readiness. Availability refers to the
infrastructure and physical access to the internet. Affordability measures the cost
of internet access relative to income. Relevance measures the extent to which the
content and services available on the internet are relevant and useful to users.
Readiness refers to the skills and education necessary to use the internet

effectively.

The Digital Transformation Index (DTI), created by Dell Technologies, is a
valuable tool for evaluating the digital evolution of businesses. This index assesses
a company's adoption of digital technologies, its capacity for expansion, and the
overall culture of digital transformation within the organization. DTI helps

companies to identify their position in terms of digital transformation and

Digital Transformation Scoreboard
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benchmark themselves against industry standards. It is based on surveys of

business leaders and technical specialists who rate their company's use of digital

technologies.

Outstanding  progress  in

measuring  digitalization

has been achieved in

Innovative and

European Union. In Tk .

May 2010, the - g
European i
Commission adopted cuod din 6 STAG ES
the Digital Agenda OF DIGITAL

for Europe TRANSFORMATION

(European

Strategic

Commission, 2010),

Formalized

Wh i Ch Contai nS : ; This is where the business

‘ relevance comes in. If it's not

relevant for the business, the
commitments to '_::ﬁ:::;?. :;:sisd:att }Tfﬁ:? :
] the case, unfortunate y
undertake 101 specific policy

actions (78 actions to be taken by

Source: https://www.aihr.com/

the Commission, including 31 legal
proposals, and 23 actions proposed to the Member States) intended to stimulate a
virtuous circle of investment in and usage of digital technologies (Martin et al,
2012).The Digital transformation scoreboard was initially launched in 2016 as a
part of the digital transformation monitor (DTM). It assesses the changes in key

Digital Transformation Scoreboard
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indicators of digital transformation using both qualitative and quantitative

information from various non-ICT sectors in European Union. These sectors
include automotive, mechanical engineering, and healthcare in 2017, and agri-food
and construction in 2018, where Europe has a prominent or competitive position
compared to its international counterparts. The scoreboard relies on two primary
tools: the qualitative aspect, which monitors digital transformation through survey
results, and the quantitative aspect, which tracks digital transformation based on

statistical indicators of progress in the enabling conditions for digital

Insight to Transformation
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transformation (European Commission, 2017).
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Furthermore, the European Commission has been monitoring Member
States’ digital progress through the Digital Economy and Society Index (DESI)
reports since 2014. As of 2023, and in line with the Digital Decade Policy
Programme 2030, DESI is now integrated into the State of the Digital Decade
report and used to monitor progress towards the digital targets (European
Commission, 2023a). It was developed by the European Commission and covers
five key dimensions: connectivity, human capital/digital skills, use of the internet
by citizens, integration of digital technology by businesses, and digital public
services. Connectivity includes indicators such as broadband speed and coverage,
while human capital and digital skills include the percentage of individuals with
basic digital skills. The use of the internet by citizens includes indicators such as
the percentage of individuals using e-commerce or e-government services.
Integration of digital technology by businesses involves indicators such as the
percentage of small and medium-sized enterprises (SMEs) using social media,
while digital public services include citizens' use of e-government services.

The European digital Scoreboard The calculation formula for DESI involves
aggregating data from various indicators within each dimension, assigning weights
to each indicator based on its importance, and then calculating an overall score for
each dimension. These dimension scores are then combined to produce the final

DESI score for each country.

Digital Transformation Scoreboard
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The DTS measures digital transformation across four main dimensions:
connectivity, human capital, use of internet services, and digital market integration.
These dimensions are
then combined to create
an overall index score for
each EU country. The
scoreboard is based on
two main tools: the

qualitative part, focusing

on  monitoring  digital Source: https://brandequity.economictimes.indiatimes.com/

transformation based on the survey results; and the quantitative part, revolving
around monitoring digital transformation based on indicators enabling us to
statistically monitor progress on the enabling conditions for digital transformation.
The qualitative part includes (a) a survey gathering information about the uptake
of mature and emerging digital technologies by EU companies and its impact on
company’s performance and (b) desk research and interviews providing a more
complete picture of the issue being addressed. The quantitative part includes (c) the
use of a Digital Intelligence platform to measure digital pulse as a digital
advancement KPI of the interest and acceptanc of the technologies in EU member

States (real-time data approach). It also revolves around monitoring digital

Digital Transformation Scoreboard
|



ECESBF

Erasmus Centre of
Excellence in Sustainable
Business and Finance

Co-funded by
the European Union

transformation based on (d) the analysis of national data sourced from national

statistics offices and international organizations (European Commission, 2018).
These indicators assess the development of digital transformation in 27 EU
Countries. The seven-category is defined and shown in Table 1. Enablers Digital

Infrastructures Investment and Access to Finance Supply and Demand of Digital

Skills E- Leadership Entrepreneurial culture.

ENABLERS
Digital Investment & Supply & E-Leadership | Entrepreneurial
Infrastructures Access to Demand of culture
Finance Digital Skills
Enterprises Investments Widespread Education and People favor
possessing and related to digital skills training entrepreneurial
using digital digitalization & available to behavior
tools access to finance obtain digital
skills
Integration of Digital Technology
Companies are using increasingly digital technologies
ICT start-ups
The number of start-ups in ICT sector is increasing
OUTPUTS

Source: Digital Transformation Scoreboard 2018

Martini et al. (2012) determined the primary sources of statistical data for
the indicator, which were gathered by the European Commission services using a
mixture of data from different sources (Table 2). Eurostat is responsible for
gathering the key digitalization indicators data through surveys within the

community on ICT usage among households and businesses.
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ID Source

Source 1 | e-Government Benchmarking Report, Study for the EC realized by
Capgemini

Source 2 | Electronic communications market indicators for the Communications
Committee (COCOM) — January reports.

Source 3 | Eurostat - Community survey on ICT usage and e-Commerce in
Enterprises

Source 4 | Eurostat - Community survey on ICT usage in Households and by
Individuals

Source 5 | Broadband Coverage in Europe, Studies for the EC realized by IDATE
(2005-2010 data) and by Point Topic

Source 6 | EC database of ICT research projects under the EU’s FP7 (all projects
from the Cooperation program excepting the projects from Capacities
program)

Source: Martini et al. (2012)

2.2. Methodology of Digital Economy

and Society index

The Digital Decade Policy Programme (the Decision), adopted by the

Council and the Parliament in December 2022, assigns DESI a new and important

role for monitoring the progress made by the EU in the context of the Digital

Decade. According to the Decision, “DESI should be integrated into the report on
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the state of the Digital Decade and should be used to monitor progress towards the
digital targets” (European Commission, 2023b). DESI is defined as "an annual set
of analyses and measurement indicators on the basis of which the Commission
monitors the Union’s and the Member States’ overall digital performance across
several policy dimensions, including their progress towards the digital targets set
out in Article 4".

The DESI tracks four key

dimensions of digital transformation:

digital skills, digital infrastructures,

Digital transformation of 5 2
Digital Public Human
businesses and digitalization of ervices DESI Capital

public services. These dimensions

are then combined to create an

overall index score for each EU

Integration
country. of Digital

Technology

3

Use of
Internet

Source: https://ru.eureporter.co/

Methodological note of the DESI calculation indicates that regularly updated
methodology and specific indicators used in the calculation of the DESI to reflect
the latest digital trends and priorities, ensuring the index remains a relevant and
accurate tool for assessing the digital competitiveness of EU countries. The DESI
2023 indicators dashboard includes 32 indicators, eleven of which are Digital

Decade KPIs (Table 3). To allow for a clear connection between indicators and

Digital Transformation Scoreboard
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associated targets, indicators are grouped into dimensions, related to the Digital

Decade targets, and sub-dimensions, populated by KPIs and auxiliary related

indicators.

Dimension
1 Digital skills

2 Digital
infrastructures

3 Digital
transformation
of businesses

Sub-dimension

la Internet
skills

user

1b Advanced skills
and development

2a Fixed
broadband
2b Mobile
broadband

3a Digital intensity

3b Digital
technologies  for
businesses

3c e-Commerce

Indicator

lal Internet use

1a2 At least basic digital skills
1a3 Above basic digital skills
lad At least basic digital
content creation skills

1a5 Enterprises providing ICT
training

1b1 ICT specialists

1b2 ICT graduates
2al At least
broadband take-up
2a2 At least 1 Gbps broadband
take-up

100 Mbps

2a3 Fixed Very High Capacity
Network (VHCN) coverage

2a4 Fibre to the Premises
(FTTP) coverage

2b1 Mobile broadband take-up

2b2 Overall 5G coverage

2b3 5G spectrum

3al SMEs with at least a basic
level of digital intensity

3bl  Electronic information
sharing

3b2 Social media

3b3 Big data

3b4 Cloud

3b5 Al

3b6 e-Invoices

3cl SMEs selling online

Digital Transformation Scoreboard

Source

Eurostat -  European
Union survey on the use
of ICT in Households
and by Individuals

Eurostat -  European
Union survey on ICT
usage and eCommerce in
Enterprises

Eurostat — Labour force
survey

Eurostat

COCOM and Eurostat —
European Union survey
on the use of ICT in
households and by
individuals

Broadband coverage in
Omdia and Point Topic

European Union survey
on the use of ICT in
households and by
individuals

Omdia and Point Topic
COCOM

Eurostat -  European
Union survey on ICT
usage and e-commerce in
Enterprises
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3c2 e-Commerce turnover
3c¢3 Selling online cross-border

4 Digitalisation 4a e-Government  4al e-Government users3 Eurostat — European
of public services Union survey on the use
of ICT in households and
by individuals
4a2 Digital public services for e-Government
citizens Benchmark 2023
4a3 Digital public services for
businesses

4a4 Pre-filled forms

4a5 Transparency of service

delivery, design and personal

data

4a6 User support

4a7 Mobile friendliness

4b e-Health 4b1 Access to e-health records ~ Service contract for the

European  Commission
by: Empirica GmbH and
PredictBy

Source: European Commission (2023 b)

The majority of the indicators are collected by relevant authorities of the
Member States and by the Communications Committee (COCOM)*, broadband
coverage studies® and Eurostat. In some cases, ad hoc studies initiated by the
Commission are also utilized to gather the necessary data.

In order to aggregate indicators expressed in different units into the sub-
dimensions and dimensions of the DESI, those indicators were normalised. In
DESI, normalisation was done using the min-max method, which consists in a

linear projection of each indicator onto a scale between 0 and 1. For indicators with

! Data collected and verified by the national regulatory authorities (by data experts appointed by the
members of the Communications Committee in every Member State)

? Data collected by IHS Markit, Omdia and Point Topic and verified by the national regulatory authorities
(by data experts appointed by the members of the Communications Committee in every Member State).

Digital Transformation Scoreboard
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positive direction (i.e. where higher is better), the 0 value in the normalised scale
was anchored to the minimum value in the indicator original scale, and the value 1
in the normalised scale was anchored to the maximum value in the indicator’s scale
(Nardo et al., 2008).

As each dimension of the DESI is of equal importance, they are given equal
weights (25%) in the assessment. In DESI, the aggregation of indicators into sub-
dimensions, of sub-dimensions into dimensions, and of dimensions into the overall
index was performed from the bottom up using simple weighted arithmetic

averages following the structure of the index (Table 3).

As an example, the top-level DESI score for country C was calculated using
the formula:

DESI(C) = DS(C) * 0.25 + DI(C) * 0.25 + DTB(C) * 0.25 + DPS(C) * 0.25

Where DS(C) is the score obtained by country C in the digital skills
dimension;

DI(C) — Digital infrastructures;

DTB(C) — Digital transformation of businesses

DPS(C) - Digitalization of public services

Digital Transformation Scoreboard
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DESI 2023 _EU value

Internet use
Above basic digital...
At least basic digital...
ICT specialists
ICT graduates
At least 1 Gbps...
Fixed Very High...
Fibre to the Premises...
Overall 5G coverage
5G spectrum
SMEs with at least a...
Social media
Big data
Cloud
e-Invoices
SMEs selling online
e-Commerce turnover
Selling online cross-...
Digital public services...
Digital public services...
Pre-filled forms
Transparency of...
User support
Mobile friendliness
Access to e-health...

Enterprises providing...
e-Government users3

During our analysis of digital monitoring tools, we observed that in the 2018
version of the DTS, nations such as Sweden, Denmark, and Finland stood out as
top performers, demonstrating solid performance in areas such as digital
connectivity, human capital, and integration of digital markets. Estonia, recognized
for its advanced e-government initiatives, also received a high ranking in the 2018
DTS. On the other hand, Bulgaria and Romania were identified as countries
showing the most significant improvements needed. This trend continues into 2023
in the DESI index and figure 1 displays the mean DESI scores for the 27 European
Union countries in the year 2023. In general, digital infrastructures and the
digitalization of public services yielded positive outcomes in nearly all countries,
with room for improvement in digital skills and utilization of digital opportunities

across EU nations.

Digital Transformation Scoreboard
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Measures on digital way

Sustainability science involves the collection and analysis of data to identify
ways to create a more sustainable world, while considering the needs of future
generations. Given its transformative nature, sustainability is expected to adapt to
the new possibilities and perils of the digital age, or vice versa, digitalization is the
driver that changes sustainability (Seele & Lock, 2017). Numerous authors have
highlighted the importance of Big Data and digital technologies in various sectors,

such as e-health and e-learning services, emission

reduction solutions, and the use of robotics in
agriculture and industry. These
advancements significantly contribute to
the  achievement  of  Sustainable
Development  Goals  (SDGs)  for
individuals, organizations, and nations,
enhancing their engagement and progress
in these areas. Undoubtedly, digital
transformation plays a crucial role in .
Uzbekistan, and in this section, we evaluate the state OSfource: ht;;;eleamingin dugtigjggrln ;

infrastructure and inclusiveness in the country.
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From the inception of its independence, Uzbekistan has placed considerable
emphasis on the advancement of information and communication technologies
(ICT) and their integration across all sectors of the state and society. Specifically,
In the past six to seven years, notable progress has been made in introducing fiber
lines and enhancing digital infrastructure, highlighting the country's commitment
to prioritizing the advancement of digital technology as an integral part of its
socio-economic development. Since 2016, the government has been working
towards expanding the use of digital technology across the country to reduce
poverty and improve digital inclusiveness. In particular, with the beginning of the
policy of opening up to the global world and launching of the poverty reduction
strategies from the late 2016 onwards, a significant progress has been made to
expand digitization and digital inclusiveness across the country by improving the

Digital

Digitization Digitalization Transformation

o

Conversion Adaptation Creation
(Data) (Process) (Business)
Source: https://medium.com/hackernoon/Source:

quality of
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the ICT infrastructure. These can be well traced by observing positive changes in
the internet quality and speed, more affordable costs, and investing and developing

e-government initiatives to expand and improve access to the public services.

The national digital market in
Uzbekistan comprises of several key
players, including the national fiber
network provider (FNP: Uzbektelecom),
multiple  mobile network operators
(MNOs) such as Ucell, Beeline, MobiUZ,
and Uzmobile, and over forty internet
service providers. However, a recent
USAID report has highlighted the need

for increased competition in these areas,

Source: https://rizvejoarder.com/

as the government has a significant

ownership stake in the telecommunications market, leading to limited competition
in both the national and international backbone segments. As stated in the report,
several factors are identified as hindrances to unlocking the full potential of the
digital economy. These include the imperative to broaden international
connectivity, insufficient investment in infrastructure, and regulatory gaps. The
government justifies its dominant ownership of key infrastructure, particularly the
international gateway, citing national security concerns. Multiple international
organizations are actively assisting the Uzbekistan government in establishing a

competitive and future-oriented environment that stimulates innovation,

Digital Transformation Scoreboard
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investment, and the growth of new technologies, aiming to unlock the full potential
of the country's digital economy.

One of the projects, developed in the sphere of ICT with the most
remarkable results was creating complex information systems and databases of
"Electronic government” which allowed to eliminate personal visits to different
governmental agencies. The high pace of digital transformation was targeted as
per the government legislation and policies starting in 2018. Specifically, the
Presidential decrees “On measures to develop the digital economy in the Republic
of Uzbekistan”, “On measures to further modernize the digital infrastructure in
order to develop the digital economy”, “On additional measures to introduce the
digital economy, e-government, as well as information systems in the public
administration of the Republic of Uzbekistan"(lex.uz, 2018) strengthened

legislative basis of digital inclusion expansion.

o5~

To achieve this goal, the
Digital Uzbekistan-2030 Strategy

has been created with five main

areas of focus: digital

UZBEKI ST AN 20 3 O infrastructure, e-government,

Defining the Pattern of Growth and Policies digital economy, national IT
for Accelerated Transformation

Source: https://www.slideshare.net/ sector, and IT education. This

includes improving internet coverage to at least 95% across the country with

minimum speeds of 10 Mbps and higher capacities at regional and district levels.

Digital Transformation Scoreboard
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Despite progress, there are still significant regional disparities in digital inclusion,

which the government must work to address.

On July 24, 2019, the Uzbekistani government established IT Park with the
objective of spearheading and nurturing digital reforms within the country. IT Park
seeks to cultivate an ecosystem that fosters and supports technology startups while
promoting "Technopreneurship” throughout Uzbekistan, ultimately contributing to
wealth creation and job opportunities. IT Park offers various programs, including
incubation and acceleration initiatives, access to government and private venture
funds, an internationally recognized IT Academy, and a contemporary co-working
space equipped with IT infrastructure and comprehensive support in legal,
accounting, and marketing domains. Notably, a new university exclusively
dedicated to IT studies has recently been inaugurated under the umbrella of IT
Park. Additionally, residents of IT Park benefit from tax reductions, paying only a
9% VAT rate instead of the standard 12%.

New important impulse to development digital sphere in general, and e-
education in particular was 2020 when the COVID-19 pandemic spread swept
through the country. The pandemic has drawn attention to the urgency of lessening
the digital divide and further accelerated the development of the digital
infrastructure including the revamping of the 3G-4G base stations and extension of

the fiber optic cables throughout all of the regions of the country.
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The Digital Uzbekistan Strategy

recognizes the importance of having a
strong digital infrastructure and ensuring
comprehensive digital literacy and skills
throughout the country. The strategy
includes over 1,600 projects across all
regions of Uzbekistan, including 29
districts selected for piloting new projects
from 2020 to 2022. These initiatives cover

various sectors, such as e-hospitals,

integrating technology into cotton textile

Source: https://byonddigital.com/

production, monitoring natural gas
consumption, and using the Internet of Things (loT) for smart agriculture fields.
The goal is to develop a digital economy, and legal and regulatory reforms are
necessary to achieve this. The strategy focuses on providing digital and IT
education programs at all academic levels and offering digital skills training for
government employees and citizens. These programs are essential for the country's
comprehensive digital transformation.

When considering the indicators of enterprise digitization alongside
infrastructure and e-government, it becomes apparent that there is a clear focus on
achieving specific goals. These goals aim to expand projects, foster the
development of digital finance, and implement resource management software in

large enterprises (as depicted in Table 2).
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# | Indicator Unit  of | As of | Over the years
measure | 2020 | 2022 | 2025 | 2030

1 | The length of the fiber optic communication | Thousand | 41 70 120 | 250
network built throughout the republic km
2 | The level of coverage of the republic's | percent 67 74 85 100
territories with the high-speed Internet
3 | The level of provision of social objects with | percent 45 100 | 100 | 100
high-speed Internet
4 | Level of provision of households with | percent 67 74 85 100
broadband Internet
5 | Level of coverage of settlements with a | percent 78 100 | 100 | 100
broadband mobile communication network
6 | Performance index of the "E-Government | Point 0.66 | 0.70 | 0.75 | 0.86
Development Index" in the international | (from O
ranking of e-government development to 1)

7 | The share of electronic public services provided | percent 34 60 70 90
through the Unified Interactive Public Services
Portal compared to public services provided by
public service centers

8 | The share of e-government services that can be | percent 5 30 42 60
accessed using mobile devices compared to a
single interactive government services portal

9 | The share of transactional services provided | percent 25 45 60 75
through a single interactive public services
portal

10 | The share of large business entities that have | percent 20 40 65 100
implemented an enterprise resource
management system (ERP)

11 | Number of users of online banking services | min. 10 15 17 20
(legal entities and individuals)
12 | The number of start-up projects included in the | unit 50 250 | 700 | 2300

incubation and acceleration programs of the
technology park of software products and
information technologies

13 | The number of admission quotas for higher | thousand | 7 12 15 20
education and secondary special education
institutions for training personnel in the field of
information technologies
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Source: Uzbekistan Digital Strategy 2030

Source: https://www.dreamstime.com/

The primary objective underlying these efforts is to accelerate the digital
transformation of industrial enterprises, resulting in improved operational
efficiency and enhanced service quality. In order to achieve these objectives,

various measures are being implemented, including:
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1. Coordination of programs.
Coordinating the introduction o
modern information technologies
industrial enterprises with program
their technological re-equipmen

3. Productivity and cost improveme

Increasing the quality and reducing
cost of products and services, mini

production disruptions, and enhan

transparency of financial and econc

activities through the implementatic

modern information systems an

software products.

5. Automation and artificial
intelligence. Gradual automation
workstations, robotization of
production processes, and the
adoption of artificial intelligence
technologies.

7. Manageme

Enhancing the
@ o) system, includin
% $J Antificial Intelligence real-time bu
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Additionally, by 2025, it is projected that around 90% of large business entities

will have implemented an enterprise resource management system (ERP). The
digital transformation efforts will also involve the automation of production and
management processes, robotization, the Internet of Things (IoT), and artificial
intelligence technologies. The localization of software components will be
prioritized by 2027, along with public-private partnerships. Furthermore, smart
technologies for utility payment management, intelligent services, and the
implementation of "smart home" experiences in regulating utility services will be

emphasized.
Source: https://devtoys.io/

Contribution of traditional Information and Communication Technology

(ICT) services and the programming services sector’s to Gross Domestic Product
(GDP) has shown steady growth over the past five years (fig.2.). Traditional ICT
services encompass various activities such as telecommunications, network
infrastructure, and hardware sales, while the programming services sector involves

software development, IT consulting, and related digital activities.
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During this period, because of increasing demand for telecommunication

services, access to internet connectivity, and the adoption of ICT infrastructure, the
share of traditional ICT services in the country's Gross Domestic Product (GDP)
has witnessed an increase from 1.7% in 2019 to nearly 2.4% by 2022. Furthermore,
the programming services sector in Uzbekistan has exhibited notable growth,
expanding from 1.8% in 2019 to 2.8% in 2022. This growth highlights the
increasing significance of digital technologies within Uzbekistan's economy, as

well as the growing recognition and utilization of programming services.

Also, the establishment of IT parks in Uzbekistan has yielded impressive
results. The industry's export volume has grown substantially, increasing by 50
times to reach 46 million US dollars. The number of IT park residents has also
surged from 147 to 500, with over 300 new companies being opened and the
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creation of 8,500 highly-paid jobs. Presently, more than 11,000 young individuals

are employed within the IT park sector.

500 2000
450 170 1800
400 1600
350 1400
300 1200
250 1000
200 800
150 600
100 400
50 200
0 - O) O ® ) 0
2017 2018 2019 2020 2021 2022

mmmm |nternet users, 100 thousand s Optical communication — mmmsm Access speed  ==@==nternet cost

- Fig3. Dynamics of Digital infrastructure and inclusiveness growth in 2017-2022.
Since 2017, Uzbekistan has witnessed a remarkable expansion in fiber-optic

communication infrastructure. Between 2017 and 2022, the length of these

communication lines has experienced an impressive growth of nearly seven times,

reaching a total of 170,000 kilometers by December 2022. Concurrently, during

this period, internet speeds have risen more than 28-fold, soaring from 64.2 to

1800 Ghit/s (Fig.3). As a result, there has been a significant enhancement in the
overall bandwidth capacity of international networks.

It is worth noting that this progress in internet infrastructure has also led to a
considerable reduction in tariffs for internet services. Over the same period, the
cost of tariffs for internet service providers has decreased by a substantial 30 times,

dropping from 91.5 to less than 3 dollars per 1 Mbps. This affordability has
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contributed to greater accessibility and affordability of internet services for users

across Uzbekistan.

As per ITU statistics in 2022, network coverage in Uzbekistan has witnessed
significant expansion. The population now enjoys nearly complete coverage of 2G
networks at 99.2% and 3G networks at 96%. Moreover, 4G coverage, although
concentrated in larger cities and towns, has reached approximately 83% of
Uzbekistan's population (Fig.4). This widespread network coverage has played a
key role in increasing the share of households with internet access across the
country. Annual growth of the number of installed broadband Internet access ports
highlights demand-based approaches for spreading broadband access in
Uzbekistan. Particular efforts connecting pre-school entities, schools, libraries and
other public institutions influence digital inclusion positively. In 2021, total

number of ports has increased from 1.2 to 3.6 million since 2018.
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Regarding public administration reforms and the digitalization of services,

as of January 2022, approximately 56% of public services are provided through the
e-government portal, known as the portal of interactive public services. The
number of public services available on the country's e-government platform,
my.gov.uz, has reached 307, and approximately 1.3 million citizens actively utilize
these electronic public services. Furthermore, since 2016, the number of mobile
subscribers has increased by 35% to 29 million people, and the number of Internet
users has almost doubled to 27.2 million people.

Despite the rapid development of information technology infrastructure,
there is a slow adoption of these technologies by entrepreneurs in the business
field. For example, only 26% of formal private firms in Uzbekistan have their own
websites, compared to an average of 63% in Europe and Central Asia (OECD,
2023). This is largely due to a lack of digital skills, with data from the ITU
showing that only 14% of the population have basic digital skills and 8% have
standard digital skills (ITU, 2022). Additionally, Uzbek firms invest less in skill
development compared to their regional counterparts, with only 17% offering
formal training to employees, compared to 33% in the Europe and Central Asia
region in 2019. With the right incentives and training in place, there is a potential
for further technology adoption by Uzbek firms (OECD, 2023).
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Almost no business today is run without ICTs of some sort (including
mobile phones), but the extent to which ICT tools are integrated into business
processes tends to vary across countries in line with firm and industry composition.
This indicator illustrates the differing extent to which selected and more
sophisticated ICT tools have been adopted in different countries. These are key
tools in many economies but in some cases, especially in developing countries, it
would be important to consider such fundamental aspects as having a computer,
having a web presence, placing orders and receiving orders over the Internet, or
access to broadband (OECD, 2018).

Promoting entrepreneurship and creating a favorable business environment
has been a key focus of government policy since the early stages of independence.
The transition to a market economy presents unique challenges and complexities
for all countries, including Uzbekistan. The government has prioritized a smooth
and painless progression for society by focusing on reforms such as privatization,
promoting fair competition, and protecting local businesses from external
competition in the initial stages. To address the issues of high inflation, the grey
economy, and low population income, both fiscal and monetary policies are
expected to be designed to multitask. During the transition, various measures were
taken to reduce bureaucracy, paperwork, and long waiting times at authorized
agencies. However, the implementation of digitalization processes has proven to be
the most effective means of enhancing efficiency and effectiveness in these areas.
Particularly, progress has been made in simplifying taxation and tax declaration
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processes for businesses of all kinds. The digitization of tax reporting and invoice

Issuance has provided businesses with the opportunity to concentrate on other

critical tasks to enhance and expand their operations.
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The implementation of measures outlined in the Presidential Decree "On
Activities" and the initiative titled "Additional measures to improve the lending
procedure for projects implemented within the framework of state programs for the
development of family entrepreneurship” have led to a doubling of the number of
family enterprises between 2018 and 2022. Because of these developments, small
business companies accounted for 51.8% of Uzbekistan's GDP, 74% of
employment and 29.5% of exports in 2022.

Among areas experiencing rapid entrepreneurial growth are companies

specialized in providing healthcare, ICT, hospitality and transportation services
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(Fig.5). Naturally, share of these sectors is increasing in the whole economy from
year to year.

Furthermore, since 2016, the process of business registration has become
simpler in Uzbekistan, resulting in an increase in the number of registered business
entities. In 2015, there were 246.7 thousand registered businesses, and by the end

of 2022, this number reached about 528.9 thousand, which is 2.1 times
more than the figure in 2015 (Fig.6).
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The tax rate on the property of legal entities was reduced from 5 percent in
2017 to 1.5 percent by 2022. Additionally, the number of tax types and tax audits
has been reduced. In 2017, there were 13 types of taxes, but this number has been

reduced to 9 by 2022. Similarly, the types of tax audits have been reduced from 13
to 3 during the same period. The tax authorities conduct the following tax audits:

cameral tax audit, mobile tax audit, and tax audit. Furthermore, the value added tax
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rate, which was 20% in 2016, has been reduced to 12% as of January 1, 2023,

thanks to tax system reforms.

The digitalization of the economy in Uzbekistan is marked by the rapid
growth of electronic commerce, as shown in Figure 7. Electronic commerce
encompasses the sale of goods, services, and works through contracts concluded
via information systems, including offers, exchanges, auctions, and electronic
trading platforms (Statistics Committee, 2023). A study conducted by the Research
Group Central Agency (RGCA), an officially accredited agency of the
international operator IPSQOS, revealed a significant shift in the purchasing patterns
of Uzbek consumers from traditional outdoor markets to online marketplaces. The
development of Uzbekistan's National e-commerce strategy received technical
assistance from the International Trade Centre, as part of the EU-funded
"Ready4Trade Central Asia" project (Etradeforall, 2022).
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As a result of these initiatives, the domestic e-commerce industry has seen
the emergence of a prominent local brand, Uzum Market, which has quickly
become the most recognized shopping platform in the country. Within six months
of its launch, 91% of respondents were familiar with the brand, and over half
demonstrated unaided awareness of it. Other popular e-commerce platforms in
Uzbekistan include the classifieds platform OLX, the messenger Telegram,

AliExpress, Mediapark, Zoodmall, Olcha.uz, and Asaxiy.

An analysis of global e-commerce sites shows that there are approximately
10.1 million sites worldwide. Uzbekistan is ranked 89th among 243 countries and

small islands, with 1,338 sites. In comparison, the top five countries in this area are
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the US (3.372 million sites), UK (789.9 thousand), Germany (435.4 thousand),
Russia (303.5 thousand), and Canada (294.2 thousand). This data highlights the

significant potential for e-commerce growth in Uzbekistan. Additionally, experts

estimate that the e-commerce market volume in Uzbekistan will increase
twelvefold from $150 million in 2021 to $1.8 billion in 2026 (prnewswire, 2022).

Republic of
Karakalpakstan
Ferghana Andijan
Tashkent Bukhara = Optic fiber length
== Subscribers with Internet access,
) per 100 population
Syrdarya Jizzakn - Mobile cellular base stations,
thousand
= Operating small business, thousand
Surkhandarya Kashkadarya
Business with Internet access,
percent
Tashkent city Navoi
Samarkand Namangan

Therefore, it is crucial to continue investing in infrastructure, enhancing
cybersecurity, and bolstering payment transaction capabilities both locally and on a
global scale.The number of small businesses operating in the regions has doubled

In Tashkent compared to 2017, amounting to 106 thousand in total. In the Tashkent

Digital Transformation Scoreboard
|



4

3

4

EEracsEuSS%t!:ntre of i
Excellence in Sustainable the European Union

Business and Finance

v

region, the number increased by 2.3 times to 49.1 thousand, and in the Samarkand

region, it increased by 2.9 times to 47.9 thousand.

Several researchers have recently acknowledged the lack of equality in
regional development of digital infrastructure in Uzbekistan. Figure 8 depicts the
current state of regional digital infrastructure, showing that Tashkent city,
Tashkent region, and Ferghana are leading in mobile station numbers.
Additionally, the most favorable situation in terms of fiber optic infrastructure is
found in Tashkent city, followed by Samarkand and Tashkent regions. There is a
significant disparity in the number of registered businesses between Tashkent city
and the regions. The difference in the number of registered businesses between
Tashkent city and Tashkent region, the leading region, is 2.1 times, while with the
lagging region Syrdarya, it is 6.8 times higher. There is a significant disparity in
population digital inclusion between Tashkent city and the regions, with an even

larger digital divide in businesses. According to data from the Statistics

Committee, the percentage of entities with internet access is 18.8% in Uzbekistan,
with Tashkent city having the highest at 28.6% and the lowest in Jizzakh at 7.6%
and Surkhandarya at 7.9%.
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In today's global landscape, rapid digitization processes are unfolding and
offering substantial opportunities for progress across various sectors, including
business and entrepreneurship. It is essential for countries to evaluate the breadth
and depth of digital transformation and address any deficiencies to ensure its
effective implementation.

A study on the measurement tools for digital transformation and
digitalization progress in Uzbekistan has recommended enhancing measurement
strategies by expanding the current statistics scope in the country. One crucial
recommendation involves adopting appropriate monitoring tools to facilitate the

implementation of Digital Strategy 2030.

This includes enhancing data collection methods to gather accurate, reliable,
and timely digitalization statistics in Uzbekistan. Standardized methods and
protocols for collecting digitalization data across different sectors and
organizations need to be established. Drawing from the European Union's
experience in digitalization data collection, it is advisable to leverage digital tools
and integrate surveys such as the EU surveys on ICT usage in households and
individuals, and e-commerce in enterprises into existing surveys conducted in

Uzbekistan. Accordingly, the adoption of the amended DESI methodology for
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monitoring digital transformation is suggested for Uzbekistan. The study
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highlighted regional disparities in digitization, a lack of digital skills, and delays in

the adoption of digital technologies in business operations. Additionally,

recommendations include including indicators such as the number of individuals

with International Certification in IT, the number of individuals with international

language certificates at a minimum B2 level in the Digital skills sub-index, and the

regional disparity as a difference between the highest and lowest values of fiber

optic

infrastructures.

lines (households) and 4G mobile network coverage in Digital

Given the specific circumstances in Uzbekistan, it is proposed to exclude

"Access to e-health records™ from the Digitalization of public services sub-index.

The recommended list of indicators is provided in Appendix 2 for easy reference.
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Compliance with data
protection laws is paramount
for creating a  digital
environment that prioritizes the
privacy rights of individuals.
Organizations must adhere to
these laws to avoid potential
legal repercussions for data

privacy violations and to build
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trust with the public in Uzbekistan's digital landscape.

Enhancing the digital literacy of the population beyond basic internet usage
for entertainment purposes is essential to achieving the strategic goals of the
country. This is particularly important for the youth, as it will cultivate an
ecological culture of utilizing digital platforms for a blend of beneficial and
entertaining content. To facilitate this, it is crucial to create engaging and

informative content in local languages that resonates with the audience.

7 digital transformation trends

9

1. Acclerated digital 2. Elevated CIO 3. Increased focus on 4, Agile
transformation roles UX and CX workflows

4 —_—
) a—
c, /
LA
5. Visual 6. Rise in small business 7. Ongoing evaluation
collaboration entrepreneurship of tech stacks

Source: https://lucid.co/

Another vital aspect is the promotion of e-commerce services, which have
Immense potential for further growth. While the government's focus on granting
entrepreneurs permission to engage in e-commerce is noteworthy, attention must

also be given to critical areas such as service accountability, customer complaint
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procedures, and product quality assurance. These elements need to be central

considerations in the development of e-commerce mechanisms to create a
comprehensive and effective framework for conducting e-commerce activities.
Additionally, there should be initiatives to provide government incentives, develop
legislation for electronic commerce, establish legal frameworks for international e-
commerce, and enhance cybersecurity measures to facilitate digital transformation.

Recently, we have witnessed a trend towards advertising on social media
platforms, leading to a rise in the number of bloggers. This phenomenon warrants
further attention in terms of legislation and regulation. It would be beneficial to
establish regulations and gather statistics to evaluate the scale of the digital
economy and digital services, including providing official tax exemptions for

social media bloggers.

Digital Transformation
Core elements of digital transformation
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In conclusion, the ongoing digital transformation in Uzbekistan presents a
promising opportunity for economic growth and societal progress. By addressing
regional disparities, enhancing data collection methods, prioritizing data protection
laws, and focusing on digital literacy and e-commerce promotion, Uzbekistan can
accelerate its digital evolution and reap the benefits of a robust digital economy.
Embracing these recommendations and implementing them effectively will not
only drive innovation and competitiveness but also position Uzbekistan as a leader
in the digital landscape, paving the way for sustainable development and prosperity

in the years to come.

48

Digital Transformation Scoreboard



49

N EEraCSEusSBC!:r‘ltre of Cacindad hy
Excellence in Sustainable the European Union

Business and Finance

References

Chen, X., Despeisse, M. & Jahnsson, B. (2020). Environmental
Sustainability of Digitalization in Manufacturing: A Review. Sustainability,
2020, 12(24), 10298; https://doi.org/10.3390/su122410298.

Commission Implementing Decision (EU) 2023/1353 of 30 June 2023
setting out key performance indicators to measure the progress towards the
digital targets established by Article 4(1) of Decision (EU) 2022/2481 of the
European Parliament and of the Council.

Decision (EU) 2022/2481 of the European Parliament and of the Council of
14 December 2022 establishing the Digital Decade Policy Programme 2030
(Text with EEA relevance), OJ L 323, 19.12.2022, p. 4-26

European  Commission.  (2012). Digital Agenda for  Europe.

http://ec.europa.eu/information_society/ digital-agenda/

European Commission. (2017). Digital Transformation Scoreboard 2017:
Evidence of positive outcomes and current opportunities for EU businesses.
European Commission. (2023a). Shaping Europe’s digital future: The
Digital Economy and Society Index (DESI). https://digital-

strateqy.ec.europa.eu/en/policies/desi. Retrieved on March, 9, 2024.

European Commission. (2023b). DESI 2023 methodological note. Brussels,
27.9.2023 SWD(2023) 574 final.

Ghobakhloo, M. (2020). Industry 4.0, digitization, and opportunities for
sustainability, Journal of Cleaner Production, Volume 252, 119869, ISSN
0959-6526,https://doi.org/10.1016/j.jclepro.2019.119869.

Digital Transformation Scoreboard


https://doi.org/10.3390/su122410298
https://digital-strategy.ec.europa.eu/en/policies/desi
https://digital-strategy.ec.europa.eu/en/policies/desi

50

EEraCSEusSBC!:r‘ltre of Cndundad by
- ". A .
"5 Excellence in Sustainable the European Union

Business and Finance

9. Government Statistics Committee of the Republic of Uzbekistan.
www.stat.uz

10. https://etradeforall.org/news/uzbekistan-set-on-e-commerce-growth/
Uzbekistan set on e-commerce growth from ITC April 27, 2022.

11.https://www.prnewswire.com/news-releases/uzum-uzbekistan-consumers-

turn-to-online-marketplaces-choose-local-players-301814208.ntml  Uzum:

Uzbekistan Consumers Turn to Online Marketplaces, Choose Local Players
TASHKENT, Uzbekistan, May 3, 2023 /PRNewswire/ -

12. Inel, M. (2019). An empirical study on measurement of efficiency of digital
transformation by using data envelopment analysis.Management Science
Letters , 9(4), 549-556.

13.1TU. (2022, April 28). Digital skills center for women and youth inaugurated
in Tashkent. NEWS. https://www.itu.int/en/ITU-D/Regional-
Presence/C1S/Pages/News/01052022.aspx

14.Kononova, K. (2015). Some Aspects of ICT Measurement. Comparative
Analysis of E-Indexes. In HAICTA (pp. 938-945).

15.Martin, M., Nuffelen, B., Abruzzini, S & Auer, S. (2012). The Digital
Agenda Scoreboard: An Statistical Anatomy of Europe’s way into the
Information Age, Semantic Web 1 (2012) 1-5.

16.Nardo M, Saisana M, Saltelli A, Tarantola S, Hoffmann A, Giovannini E.
Handbook on Constructing Composite Indicators: Methodology and User
Guide. Paris (France): OECD publishing; 2008. JRC47008
http://www.oecd.org/els/soc/handbookonconstructingcompositeindicatorsme

thodologyanduserguide.htm

Digital Transformation Scoreboard


https://etradeforall.org/news/uzbekistan-set-on-e-commerce-growth/
https://www.prnewswire.com/news-releases/uzum-uzbekistan-consumers-turn-to-online-marketplaces-choose-local-players-301814208.html
https://www.prnewswire.com/news-releases/uzum-uzbekistan-consumers-turn-to-online-marketplaces-choose-local-players-301814208.html

o1

ECESBF

Erasmus Centre of
Excellence in Sustainable
Business and Finance

Co-funded by
the European Union

17.0ECD. (2018). G20 DETF — Measurement of the Digital Economy, OECD

Publishing, Buenos Aires, https://www.oecd.org/g20/summits/buenos-

aires/G20-Toolkit-for-measuring-digital-economy.pdf
18.0ECD (2023), Digital Skills for Private Sector Competitiveness in
Uzbekistan, OECD Publishing, Paris, https://doi.org/10.1787/6¢c54f447-en.
19.RP-3832-number 03.07.2018. On measures to devolep the digital economy

and the sphere of crypto-assets turnover in the Republic of Uzbekistan.
(n.d.). Retrieved November 24, 2022, from lex.uz website:
https://lex.uz/docs/6054367.

20.Seele, P. & Lock, I. (2017). The game-changing potential of digitalization

for sustainability: possibilities, perils and pathways. Sustain Sci, 12, p.183-
185.

21.Zenner K., Marcus, J.S. & Sekut, K. (2023). A dataset on EU legislation for
the digital world. Retrieved on March 3, 2024 from

https://www.bruegel.org/dataset/dataset-eu-legislation-digital-world.

22.Yxa3 llpe3unenta Pecriyonuku Y306ekuctan oT 5 oktsi6ps 2020 roga YII-
6079 «O06 ytBepxaennn Crtparerun «lludpoBoit VY36ekucran-2030» u
Mepax 1o ee 3¢pdeKTUBHON peanu3zanuny» (¢ usmeHeHusiMu ot 17 mapra 2022
romga)/ ~ HammonampHass ~ 06a3a  JaHHBIX  3aKOHOJATENbCTBA,  No
06/21/26/1111;11.05.2022 r., Ne 06/22/134/0407

23.https://www.indexmundi.com/facts/uzbekistan/total-tax-rate

Digital Transformation Scoreboard


https://www.oecd.org/g20/summits/buenos-aires/G20-Toolkit-for-measuring-digital-economy.pdf
https://www.oecd.org/g20/summits/buenos-aires/G20-Toolkit-for-measuring-digital-economy.pdf
https://doi.org/10.1787/6c54f447-en
https://lex.uz/docs/6054367
https://www.bruegel.org/dataset/dataset-eu-legislation-digital-world
https://www.indexmundi.com/facts/uzbekistan/total-tax-rate

»

ECESBF

Erasmus Centre of
Excellence in Sustainable

Business and Finance

Co-funded by
the European Union

72\
D

37 omresootS,

Recommended indicators for Uzbekistan's digital transformation scoreboard

Dimensions | Digital Alternative and proxy | Source Value | Latest
transformation Indicators for available
monitor Uzbekistan Year
indicators (EU)

Digital Enterprises using | The share of enterprises | Statistics 18.8 2022

infrastructure | DLS or other fixed | and organizations with | Committee
broadband access to the Internet
connection
Internet bandwidth | Internet bandwidth, Statistics 51.95 | 2022

Mbit/second Committee
Percentage of The share of large Digital 20 2020
enterprises who business entities that Strategy
use ERP software | have implemented an 2030
package to share enterprise resource
information management system
between different | (ERP)
functional areas
Percentage of Recommended to include in Statistics Committee survey
enterprises using
Customer
Relationship
Management to
analyze
information about
clients for
marketing
purposes
Business Business enterprise Statistics 46736 | 2022
enterprise R&D R&D expenditures Committee | 2
expenditure inall | (mIn.UZS)
NACE activities
Investments | from high-tech
and access to | sectors
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persons employed
that have ICT
specialist skills

population with
standard digital skills

finance Direct investment | Share of Investment in | Statistics 3 2021
in the reporting ICT enterprises, % Committee
economy (inward)
in the Information
and
communication
sector (sector J)
(NACE Rev. 2)
Total tax rate Total tax rate IndexMundi | 31.6 2019
(percentage of (percentage of
Commercial Commercial Profits)
Profits
Venture capital Venture capital raised | Statista.com | 46.8
availability early stage, min.USD
Ease of raising Analysis required
money through
local equity
markets
Ease of access to | Analysis required
loans
Supply and European high- Patent applications, WDI 11.47 | 2021
demand of technology patents | residents, per million
digital skills | per million inhabitants
inhabitants
Percentage of total | Percentage of ITU 8 2020

Enterprises that
employ ICT
specialists and had
hard-to-fill
vacancies for ICT
specialists

Analysis of job advertisements required

Persons employed,
who were provided
with a portable
device that allows
a mobile
connection to the
internet for
business use

Survey required
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e-leadership | Percentage of Percentage of ITU 17 2019

enterprises that enterprises provided
provided ICT/IT formal training to
specialists with employees
training to
develop/upgrade
their ICT skills
Percentage of Survey required

individuals who
have obtained IT
skills through
formalised
educational
institution (school,
college, university,
etc.)

Enterprises giving | The share of enterprises | Statistics 18.8 2022
their employees and organizations with | Committee
portable devices access to the Internet
for a mobile
connection to the
internet

Entrepreneur | Percentage of Survey required
ial culture respondents that
would prefer to be
self-employed if
they could choose
between different
kinds of jobs
(employee,
self[1]employed,
none or don't know

Percentage of Survey required
respondents that
would set up a new
business or take
over an existing
one if they had the
means to start their
own business,
including
sufficient funding.
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Percentage of
respondents that
have a broadly
favourable overall
opinion about
entrepreneurs
(self-employed,
business owners)

Survey required

ICT start-ups

Information and Information and Statistics 24.8 2022
communication communication Committee

technology birth technology birth rate

rate (NACE Rev. 2 | (NACE Rev. 2

Employment share | Share of employment Statistics 0.3 2022

of information and | of ICT sector, % Committee

communication

technology

enterprises (NACE

Rev. 2)

Change over time | Change of share of ICT | Statistics 38 2017-2023
of share of ICT SMEs in total number | Committee

SMEs in total of SMEs during 5 years

number of SMEs

Change over time | Change over time of Statistics 0.97 2019-2022
of share of ICT share of ICT sector Committee

to share
information
between different
functional areas

sector (NACE (NACE Rev. 2) value
Rev. 2) value added as a percentage
added as a of GDP
percentage of GDP

Integration Enterprises who Survey required

of digital use an ERP

technology software package

Enterprises using
radio frequency
identification
(RFID)
technologies for
after-sales product
identification or as
part of the

Survey required
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production and
service delivery

Enterprises that Survey required
use two or more
types of social
media

Enterprises Enterprises sending e- 100
sending e-invoices | invoices suitable for
suitable for automatic processing
automatic
processing

Firms that buy Survey required
cloud computing
services of
medium-high
sophistication
delivered from
shared servers and
from servers of
service providers

exclusively
reserved for the
enterprise
Enterprises selling | Share of firms that ITU 51 2020
at least 1% of started or increased the
turnover online use of digital platforms
(no micro firms
included)
Enterprises' total Share of monthly sales | ITU 20.5 2020
turnover from e- using digital platforms
commerce during the last 30 days
(no micro firms
included)
Enterprises that Enterprises that did Survey required
did electronic sales | electronic sales to other
to other EU countries
countries
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Appendix 2

Dimensions Suggested Definition Source Breakdown
indicators
Digital Skills | Internet use Individuals who use the internet | To add All
at least once a week questions in Individuals
the (aged 16-
Household 74), %
survey of
State
Statistics
Committee
At least basic | Individuals with ‘basic’ or To add All
digital skills ‘above basic’ digital skills in questions in Individuals
each of the following five the (aged 16-
dimensions: information, and Household 74), %
data literacy, communication survey of
and collaboration, problem State
solving, digital content creation | Statistics
and safety Committee

S
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Above basic Individuals with “above basic’ | To add All
digital skills digital skills in each of the questions in Individuals
following five dimensions: the (aged 16-
information, and data literacy, | Household 74), %
communication and survey of
collaboration, problem solving, | State
digital content creation and Statistics
safety Committee
At least basic | Individuals with at a basic level | To add All
digital content | of skills in using software for questions in Individuals
creation skills | digital content creation the (aged 16-
Household 74), %
survey of
State
Statistics
Committee
Enterprises Enterprises who provided To add All
providing ICT | training in ICT to their questions in enterprises,
training personnel the except
Household finance
survey of sector, %
State
Statistics
Committee
International | Individuals with international Special All
ICT certificate | certificates in ICT or "1 million | reports of Individuals
holder (or Uzbek coders™ progamme ministries and | (aged 16-
number of graduates committees 74), %
graduates of
the "1 million
Uzbek coders
progamme"
**k*
International Individuals with international Special All
language tests | language certificates at least B2 | reports of Individuals
at least B2 level ministries and | (aged 16-
level*** committees 74), %
ICT Employed ICT specialists. To add % of total
specialists Broad definition based on the questions in employment
ISCO-08 classification and the
including jobs like ICT service | Household
managers, ICT professionals, survey of
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ICT technicians, ICT installers | State
and servicers. Statistics
Committee
ICT graduates | Persons with a degree in ICT To add % of
questions in graduates
the
Household
survey of
State
Statistics
Committee
Digital At least 100 Percentage of households To add All
Infrastructures | Mbps subscribing to fixed broadband | questions in households,
broadband of at least 100 Mbps, calculated | the %
take-up as overall broadband take-up Enterprises
multiplied with the percentage | Statistics
of fixed broadband lines of at questionnaires
least 100 Mbps
At least 1 Percentage of of households To add All
Gbps subscribing to fixed broadband | questions in households,
broadband of at least 1 Gbps, calculated as | the %
take-up overall broadband take-up Enterprises
multiplied with the percentage | Statistics
of fixed broadband lines of at questionnaires
least 1 Gbps
Fixed Very Percentage of households To add All
High Capacity | covered by any fixed VHCN. questions in households,
Network The technologies considered the %
(VHCN) are FTTH and FTTB for 2017- | Enterprises
coverage 2018 and FTTH, FTTB and Statistics
Cable DOCSIS 3.1 for 2019 questionnaires
onwards.
Fibre to the Percentage of households To add All
Premises covered by FTTH and FTTB questions in households,
(FTTP) the %
coverage Enterprises
Statistics
questionnaires
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Mobile Number of mobile data To add All
broadband subscriptions per 100 people questions in households,
take-up the %
Enterprises
Statistics
questionnaires
Regional gap | Difference between max and To add All
in FTTP min values in FTTP coverage in | questions in households,
coverage*** [ regions the %
Enterprises
Statistics
guestionnaires
Regional gap | Difference between max and To add All
in high speed | min values in high speed (4G) | questions in households,
mobile mobile broadband coverage in | the %
broadband regions Enterprises
coverage*** Statistics
guestionnaires
Overall 5G Percentage of populated areas | To add All
coverage with coverage by at least one questions in households,
5G mobile network the %
Enterprises
Statistics
guestionnaires
5G spectrum | The amount of spectrum To add All
assigned and ready for 5G use | questions in households,
within the so-called 5G pioneer | the %
bands. These bands are 700 Enterprises
MHz (703-733 MHz and 758- | Statistics
788 MHz), 3.6 GHz (3400- questionnaires
3800 MHz) and 26 GHz (1000
MHz within 24250-27500
MHz). All three spectrum
bands have an equal weight
Digital SMEs with at | The amount of spectrum To add Small
transformation | least a basic assigned and ready for 5G use | questions in business
of businesses | level of digital | within the so-called 5G pioneer | the enterprises,
intensity bands. These bands are 700 Enterprises without
MHz (703-733 MHz and 758- | Statistics financial
788 MHz), 3.6 GHz (3400- questionnaires | sector

3800 MHz) and 26 GHz (1000
MHz within 24250-27500
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MHz). All three spectrum
bands have an equal weight
Electronic Enterprises who have inusean | To add All
information ERP (enterprise resource questions in enterprises,
sharing planning) software package to | the without
share information between Enterprises financial
different functional areas (e.g. | Statistics sector
accounting, planning, questionnaires
production, marketing)
Social media | Enterprises using two or more | To add All
of the following social media: questions in enterprises,
social networks, enterprise’'s the without
blog or microblog, multimedia | Enterprises financial
content sharing websites, wiki- | Statistics sector
based knowledge sharing tools. | questionnaires
Using social media means that
the enterprise has a user profile,
an account or a user license
depending on the requirements
and the type of the social
media.
Big data Enterprises analysing big data | To add All
from any data source questions in enterprises,
the without
Enterprises financial
Statistics sector
guestionnaires
Cloud Enterprises purchasing at least | To add All
one of the following cloud questions in enterprises,
computing services: hosting of | the without
the enterprise's database, Enterprises financial
accounting software Statistics sector
applications, CRM software, questionnaires
computing power
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Al Enterprises using any Al To add All
technology questions in enterprises,
the without
Enterprises financial
Statistics sector
questionnaires
e-Invoices Enterprises sending e-invoices, | To add All
suitable for automated questions in enterprises,
processing the without
Enterprises financial
Statistics sector
guestionnaires
SMEs selling | SMEs selling online (at least To add Small
online 1% of turnover) questions in business
the enterprises,
Enterprises without
Statistics financial
questionnaires | sector
e-Commerce | SMEs total turnover from e- To add Small
turnover commerce questions in business
the enterprises,
Enterprises without
Statistics financial
questionnaires | sector
Digitalization | e-Government | Individuals who used the Reports of e- | All
of public users3 Internet, in the last 12 months, | government Individuals
services for interaction with public portal (aged 16-
authorities on websites or on 74)
mobile applications
Digital public | The share of administrative Reports of e- | All Life
services for steps that can be done online government Events,
citizens for major life events (birth of a | portal Score (0 to
child, new residence, etc.) for 100)
citizens
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Digital public | The indicator broadly reflects Reports of e- | All Life
services for the share of public services government Events,
businesses needed for starting a business portal Score (0 to
and conducting regular business 100)
operations that are available
online for domestic as well as
foreign users. Services
provided through a portal
receive a higher score, services
which provide only information
(but have to be completed
offline) receive a more limited
score.
Pre-filled Amount of data that is pre- Reports of e- | All Life
forms filled in public service online government Events,
forms portal Score (0 to
100)
Transparency | The extent to which service Reports of e- | All Life
of service processes are transparent, government Events,
delivery, services are designed with user | portal Score (0 to
design and involvement and users can 100)
personal data | manage their personal data
User support | The extent to which online Reports of e- | All Life
support, help features, and government Events,
feedback mechanisms are portal Score (0 to
available incl. cross-border 100)
Mobile The extent to which e- Reports of e- | All Life
friendliness government services are government Events,
provided through a mobile- portal Score (0 to
friendly interface, an interface 100)

Source: https://digital-decade-desi.digital-strategy.ec.europa.eu/datasets/desi/charts

Note: ***indicators, added to demonstrate Uzbekistan's digitalization strategy priorities
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Appendix 3

DESI scores across 27 European Union countries in the year 2023

DESI DESI Eu | Country |y | Country
. . . Source Breakdown (max (min min value
Dimensions indicators value value
value) value)
Eurostat, Table IIAr;I(;ivi duals
1al Internet use isoc_ci_ifp_fu: Individuals - 88.59 | Denmark 96.44 | Bulgaria 78.97
. (aged 16-74),
frequency of internet use %
Eurostat, Table All
1a2 At least basic | isoc_sk_dskl_i21: Individuals . .
digital skills Individuals' level of digital | (aged 16-74), | >392 | Finland 79.18 | Romania 27.82
skills %
Eurostat, Table All
1a3 Above basic | isoc_sk_dskl_i21: Individuals .
digital skills Individuals' level of digital | (aged 16-74), | 26:46 | Netherlands | 51.77 | Bulgaria 182
skills %
Digital Skills
’ 12 At least basic | o0 LA Individusls
digital content M 66.16 | Netherlands | 83.34 | Bulgaria 41.46
. - Individuals' level of digital (aged 16-74),
creation skills .
skills %
Eurostat, table isoc_ske itts: | All
1a5 Enterprises Enterprises that provided enterprises,
providing ICT training to develop/upgrade except 22.4 | Finland 39.8 Romania 8.80
training ICT skills of their personnel | finance
by size class of enterprise sector, %
Eurostat, Table 0
1b1 ICT isoc_sks_itspt: ICT % of total 4.6 Sweden 8.6 Greece 2.50
specialists - employment
specialists - total
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coverage

IHS Markit, Omdia and Point
Topic

%

162 ICT and and ISCEDF_13 [F06] % of 4.2 Estonia 10.1 Italy 1.50
graduates . graduates
Information and
Communication
Technologies
European Commission,
through the Communications
2al At least 100 | Committee (COCOM) and All
Mbps broadband | Eurostat - European Union households, 55.08 | Spain 87.48 | Greece 20.33
take-up survey on ICT usage in %
Households and by
Individuals
European Commission,
through the Communications
2a2 At least 1 Committee (COCOM) and All
Gbps broadband | Eurostat - European Union households, 13.76 | France 39.94 | Croatia 0.00
Digital take-up survey on ICT usage in %
Infrastructures Households and by
Individuals
. Broadband coverage in
ZH?ShFI():(;Sa}:/i(ta)r/y Europe studies fo_r the All
Network (VHCN) European _Comml_ssmn by - households, 73.42 | Malta 100 Greece 27.85
IHS Markit, Omdia and Point | %
coverage .
Topic
Broadband coverage in
2a4 Fibre to the Europe studies for the All
Premises (FTTP) [ European Commission by households, 56.5 | Romania 95.59 | Belgium 17.16
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2b1 Mobile survey on ICT usage in Al
broadband take- y g households, 86.53 | Ireland 98.39 | Bulgaria 73.49
Households and by
up L. %
Individuals
Broadband coverage in
Europe studies for the All Cyprus
igse?:ira" 5G European Commission by households, 81.19 [ Malta 100 Sweden 20.46
g IHS Markit, Omdia and Point | % Italy
Topic
2b3 5G spectrum , 1hroug . households, 68.24 | Germany 100 Poland 0.00
Communications Committee
% Denmark
(COCOM)
SMEs (10-
LSS & | s, Tt o i | 245 |
s Digital Intensity by size class . ’ 69.1 | Finland 88.5 | Greece 41.20
of digital . without
- . of enterprise : .
intensity financial
sector
All
3b1l Electronic Eurostat - European Union enterprises,
Diaital information survey on ICT usage and without 38 Belgium 57.2 Romania 16.80
igial sharing eCommerce in Enterprises financial
transformation t
of businesses Sector
All
Eurostat - European Union enterprises,
3b2 Social media | survey on ICT usage and without 29.3 | 5Finland 50.7 Romania 11.70
eCommerce in Enterprises financial
sector
. All
Eurostat - European Union enterorises
3b3 Big data survey on ICT usage and Wi th(fut ' 14.2 | Malta 30 Romania 5.10
eCommerce in Enterprises financial
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sector
All
Eurostat - European Union enterprises,
3b4 Cloud survey on ICT usage and without 34 Sweden 69.2 Bulgaria 9.90
eCommerce in Enterprises financial
sector
All
Eurostat - European Union enterprises,
3b5 Al survey on ICT usage and without 7.9 Denmark 23.9 Romania 1.40
eCommerce in Enterprises financial
sector
All
Eurostat - European Union enterprises,
3b6 e-Invoices survey on ICT usage and without 32.2 | ltaly 949 | Greece N/A (I1%S)S than
eCommerce in Enterprises financial
sector
SMEs (10-
. .. 249 persons
. Eurostat, Table isoc_e_dii:
3C1. SMEs selling Digital Intensity by size class employed), 19.1 [ Sweden 35.8 Luxembourg 8.20
online . without
of enterprise . .
financial
sector
SMEs (10-
3c2 e-Commerce Eurostat - European Union g;g Foerz(é;] S
survey on ICT usage and nployed), 11.3 | Ireland 26.2 Luxembourg 0.00
turnover . . without
eCommerce in Enterprises . .
financial
sector
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SMEs (10-
3c3 Selling online Eurostat - European Union 5;9 Ipoer:(é?s
g survey on ICT usage and nployed), 16.2 | Austria 16.2 Bulgaria 3.70
cross-border . - without
eCommerce in Enterprises . .
financial
sector
dale sunvey on the we ot 1STin | Al
Government y Individuals 74.2 | Denmark 98.86 | Romania 23.55
households and by
users3 Lo (aged 16-74)
individuals
. . All Life
4a2 Digital public .
. eGovernment Benchmarking | Events, .
services for Reports (2012-2022) Score (0 to 77.03 | Malta 100 Romania 47.58
citizens
100)
. . All Life
4a3 Digital public . .
. eGovernment Benchmarking | Events, Finland .
Eer\{lces for Reports (2012-2022) Score (0 to 83.73 Ireland 100 Romania 44.61
usinesses
100)
Digitalization All Life
of public 434 Pre-filled eGovernment Benchmarking | Events, .
services forms Reports (2012-2022) Score (0 to 68.18 | Netherlands | 94.01 | Croatia 38.33
100)
4ab Transparency All Life
of service eGovernment Benchmarking | Events,
delivery, design Reports (2012-2022) Score (0 to 64.73 | Malta 98.16 | Cyprus 3187
and personal data 100)
All Life
eGovernment Benchmarking | Events, .
4a6 User support Reports (2012-2022) Score (0 to 83.59 | Netherlands 100 Czechia 67.99
100)
4a7 Mobile eGovernment Benchmarking | All Life Finland .
friendliness Reports (2012-2022) Events, 93.24 Sweden 100 Romania 77.16
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Score (0 to
100)
i All Life
Digital decade e-Health
4b1 Access o e- indicators development Events, 71.71 | Denmark 95.83 | Ireland 0.00
health records Score (0 to
report 100)
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