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IMPROVING METHODS FOR ENHANCING
MANAGEMENT EFFICIENCY IN THE SERVICES
SECTOR THROUGH DIGITAL TECHNOLOGIES

Tursunova Shahlo Sayfillayevna
Independent Researcher at Karshi State University
E-mail: shahlotursunova84@gmail.com

ORCID: 0009-0005-9349-3063

Abstract. The mechanism through which digital technologies affect management efficiency in the service sector is
examined. Three levels of digitalisation — automation, data-driven management and platformisation — are identified, and
methods for improving management efficiency at each level are substantiated. The study proposes a digital maturity index
(DMI) and an econometric model designed to measure the impact of digitalisation on management efficiency. In addition,
the forms in which the “digital productivity paradox” manifests itself in the national context are analysed.

Keywords: digital technologies, digital transformation, management efficiency, service sector, digital maturity index,
platform economy, data-driven management, productivity paradox.

Annotatsiya. Ragamli texnologiyalarning xizmatlar sektorida boshgaruv samaradorligiga ta’sir etish mexanizmi tadqiq
etiladi. Ragamlashtirishning uchta darajasi — avtomatlashtirish, ma’lumotlarga asoslangan boshqgaruv va platformalashuv
— ajratib ko‘rsatilib, ularning har biri uchun boshqaruv samaradorligini oshirish usullari asoslanadi. Tadqgiqgot natijasida
ragamli yetuklik darajasini baholash indeksi (DMI) hamda ragamlashtirishning boshqaruv samaradorligiga ta’sirini
o‘lchashga mo'ljallangan ekonometrik model taklif etiladi. Shuningdek, «ragamli unumdorlik paradoksi» hodisasining milliy
sharoitda namoyon bo'lish shakllari tahlil gilinadi.

Kalit so‘zlar: ragamli texnologiyalar, ragamli transformatsiya, boshqaruv samaradorligi, xizmatlar sektori, ragamli
yetuklik indeksi, platforma igtisodiyoti, ma’lumotlarga asoslangan boshqaruv, unumdorlik paradoksi.

AHHOTauums. Viccnegyetcs MexaHn3m BrAUSHUS LUGPOBbLIX TEXHOMOrMM Ha ah(PEKTUBHOCTb YNpPaBIieHUs B CEKTOpe
ycnyr. BelgensaoTtca Tpu ypoBHSA LMPOBM3aLMn — aBToMaTr3aums, ynpaBneHme Ha OCHOBE AaHHbIX U mratdopmMm3aumns
— 1 OBOCHOBBLIBAIOTCA MeTOAbl MOBbIWEHNS 3(PMEKTUBHOCTA YNpaBneHUs Ha Kaxkaom u3 Hux. [lo pesynbratam
1CCreaoBaHWsa npeanaraTcs nHaeke umdpoon 3penoctu (DMI) n skoHomeTpuyeckas Mogenb, npegHasHadeHHas anis
N3MEpPEHUS BAUAHNS LnpoBu3aumnmn Ha apdeKTUBHOCTL ynpasneHnd. Kpome Toro, aHannanpyrTcs oopMbl NPOSBEHUS
«napagokca LupoBovi NPOn3BOAUTENBHOCTUY B HaUMOHarbHBIX YCIOBUSAX.

KniouyeBble crnoBa: UuUMdpoBble TeEXHOMOrMK, uUMdpoBas TpaHchopMauus, 3SMOEEKTUBHOCTb YMpaBAeHUs,
CEKTOp YyCnyr, UHAEKC UMdPOBON 3penoctu, nnatopMeHHas 3KOHOMMKA, YNpaBlieHMe Ha OCHOBE AaHHbIX, MapagoKc
NPOU3BOANTENBHOCTH.

INTRODUCTION

Digital technologies are fundamentally transforming the modern services sector. Banking services are
shifting to mobile applications, commerce is moving to electronic platforms, education is transitioning to online
formats, and transportation services are increasingly being delivered through digital aggregators. In Uzbekistan,
digital transformation has been elevated to the level of national policy under Decree No. PF-6079" of the
President of the Republic of Uzbekistan, dated October 5, 2020, “On Approval of the Digital Uzbekistan — 2030
Strategy and Measures for Its Effective Implementation” [18].

Alongside the introduction of digital technologies, improving organizational processes is essential for
enhancing management efficiency. The phenomenon known in international practice as the “productivity
paradox” highlights the importance of evaluating the effects of digital investments over the long term: the
benefits of investments in information technology may become apparent in statistical indicators only after
a certain period. As R. Solow famously observed, “You can see the computer age everywhere but in the
productivity statistics” [2].

This paradox is particularly evident in the services sector for several reasons. First, the benefits of digital

1 Decree No. PF-6079 of the President of the Republic of Uzbekistan, dated October 5, 2020, “On Approval of the Digital Uzbekistan
— 2030 Strategy and Measures for Its Effective Implementation.” Available at: https://lex.uz/ru/docs/-5030957

392 t.me/scupus_IST2100 https://ist-journal.uz
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technologies become apparent when their implementation is accompanied by the restructuring of organizational
processes. Second, service outcomes are often qualitative in nature, making it necessary to supplement
traditional statistical measures with additional indicators. Third, the benefits of digitalization may emerge only
after a certain period.

From this perspective, identifying the impact of digital technologies on management efficiency, explaining
the underlying mechanisms, and developing a methodology for measuring this impact constitute important
scientific research objectives. The purpose of this article is to systematize the levels of digitalization, substantiate
methods for improving efficiency at each level, and develop an index for assessing digital maturity.

LITERATURE REVIEW

The relationship between digital technologies and productivity was first highlighted by R. Solow in 1987
and subsequently became known as the “Solow paradox” [2]. E. Brynjolfsson and L. M. Hitt made a significant
contribution to explaining this paradox by providing empirical evidence that the benefits of information technology
emerge when technological investments are accompanied by organizational changes, commonly referred to as
“‘complementary investments” [3].

In their book The Second Machine Age, E. Brynjolfsson and A. McAfee demonstrated that the impact of
digital technologies on the economy is characterized by exponential growth, digitalization, and recombination
[1]. According to the authors, the benefits of digitalization accelerate over time as each new technology combines
with existing technologies to create new opportunities.

In his comprehensive review of digital transformation, G. Vial presented a conceptual model of this
process. The model follows a sequence of digital technologies — strategic responses — changes in value
creation, incorporating opportunities for improving organizational processes and the various outcomes of digital
transformation [4].

T. H. Davenport and J. G. Harris, in their concept of Competing on Analytics, argued that an organization’s
ability to analyze data can become an independent source of competitive advantage [5]. This approach is
particularly relevant to the services sector, where every interaction with a customer generates valuable data.

The service-dominant logic developed by S. L. Vargo and R. F. Lusch provides a theoretical foundation for
analyzing digital platforms, viewing them as environments in which value is co-created [7]. W. J. Baumol’s theory
explains the distinctive characteristics of productivity growth in the services sector and highlights opportunities
for further productivity improvements through digitalization [8].

OECD studies have developed a methodology for measuring the economic effects of digitalization,
distinguishing among infrastructure, usage, and impact dimensions [9].

Within the scientific literature of the Commonwealth of Independent States (CIS), digitalization has primarily
been examined in regional and institutional contexts. V. A. Plotnikov analyzed the systemic characteristics of
the services economy and demonstrated the role of digital technologies in transforming sectoral structures [11].

A. A. Firsova and co-authors presented an approach to assessing the efficiency of regional innovation
systems using Data Envelopment Analysis (DEA), incorporating digital and innovation indicators as output
variables [12]. S. V. Brunov conducted an econometric assessment of the impact of public service digitalization
on efficiency and found that an increase in the share of electronic services contributes to shorter service
delivery times and greater transparency [13].

In his research, A. Sheraliyev identified digital technologies as one of the key drivers of services sector
development. As the author emphasized, this factor is often assessed as a separate indicator, suggesting
opportunities for its broader integration into a comprehensive econometric model [15].

A. Tursinbayev assessed the macroeconomic impact of the services sector using a regression model and
highlighted the importance of technological factors [16]. G. Ernazarov identified the level of digital technology
adoption as a separate criterion within a system of evaluation indicators [17].

RESEARCH METHODOLOGY

The study employed methods of systems analysis, classification, comparative analysis, expert assessment,
and econometric modeling.

A functional and goal-oriented approach was applied to classify the levels of digitalization. Each level
was distinguished according to the primary objective addressed, the technologies employed, and the criteria
used to evaluate expected outcomes. The development of the Digital Maturity Index was based on the OECD
methodology for constructing composite indicators [9].

https://ist-journal.uz t.me/scupus_IST2100 @
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ANALYSIS AND RESULTS

The study identified three qualitatively distinct levels of digitalization in the services sector. The
methodological significance of this classification lies in the fact that each level influences efficiency through a
specific mechanism and therefore requires corresponding management approaches.

Diagnostic Analysis of Services Sector Efficiency in Kashkadarya Region (2020-2025)

Table 1
Services Sector Efficiency in Kashkadarya Region (2020-2025)?
Year Volume of Growth (%) Services per Employment (%)  Investment DEA (TE)
services (UZS capita (UZS (UZS billion)
billion) thousand)
2020 8900,0 - 2800 40 1850 0,65
2021 10 349,5 16,3 3200 42 2100 0,68
2022 12 150,0 17,4 3650 44 2450 0,72
2023 14 800,0 21,8 4200 46 3100 0,78
2024 17 200,0 16,2 4 850 48 3850 0,83
2025 20 500,0 19,2 5600 50 4 600 0,89

In 2020, the volume of services amounted to UZS 8,900 billion, indicating that the sector was at an initial
stage of development. The volume of services per capita stood at UZS 2,800 thousand, while the employment
rate was 40%. These figures indicate that there was further potential to increase the services sector’s
contribution to the economy. Investment amounted to UZS 1,850 billion, while the DEA efficiency score stood
at 0.65, suggesting opportunities for improving resource utilization. This year serves as the initial diagnostic
reference point for the sector.

In 2021, the volume of services reached UZS 10,349.5 billion, representing growth of 16.3%. This indicates
a recovery in economic activity. The volume of services per capita increased to UZS 3,200 thousand, reflecting
improved access to services. The employment rate reached 42%, indicating that the services sector had begun
to increase its share of the labor market. The DEA efficiency score rose to 0.68, demonstrating a gradual
improvement in resource utilization efficiency. This year is characterized as the recovery stage.

In 2022, the volume of services reached UZS 12,150 billion, recording growth of 17.4%. The volume
of services per capita increased to UZS 3,650 thousand, reflecting the growing social significance of the
services sector. The employment rate reached 44%, while investment increased to UZS 2,450 billion. The DEA
efficiency score rose to 0.72, indicating that the sector had entered a stage of moderate efficiency. This year
was characterized by stable development in the services sector.

In 2023, the volume of services reached UZS 14,800 billion, recording the highest growth rate of 21.8%.
This indicates the beginning of a period of rapid development in the services sector. The volume of services
per capita increased to UZS 4,200 thousand, while the employment rate reached 46%. Investment increased
significantly, reaching UZS 3,100 billion. The DEA efficiency score rose to 0.78, indicating that the sector had
advanced to a moderately high level of efficiency. This year is characterized as a stage of intensive growth.

In 2024, the volume of services amounted to UZS 17,200 billion, with a growth rate of 16.2%. Despite
changes in the growth rate, the sector continued to develop steadily. The volume of services per capita reached
UZS 4,850 thousand, while the employment rate increased to 48%. Investment amounted to UZS 3,850 billion,
contributing positively to infrastructure development. The DEA efficiency score reached 0.83, indicating that the
sector was approaching a high level of efficiency. This year is considered a stage of stable growth.

In 2025, the volume of services reached UZS 20,500 billion, recording growth of 19.2%. This indicates
a renewed acceleration in the pace of development. The volume of services per capita reached UZS 5,600
thousand, reflecting a significant increase in the level of service utilization. The employment rate rose to 50%,
positioning the services sector among the leading sectors in the labor market. Investment reached UZS 4,600
billion, becoming a major driver of sectoral development. The DEA efficiency score increased to 0.89, indicating
that the sector was approaching a high level of efficiency. This year is characterized as a transition toward high
efficiency.

During 2020-2025, the services sector in Kashkadarya Region progressed through the following stages:
initial development — recovery — stable development — intensive growth — high efficiency. The consistent
increases in service volume, employment, investment, and DEA efficiency scores indicate the sector’s

2 Source: Developed by the author
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systematic development. At the same time, the DEA score approaching 1 suggests that further opportunities
remain for improving efficiency within the sector.

“During 2020-2025, the services sector in Kashkadarya Region underwent a transition from quantitative
growth toward qualitative improvements in efficiency.”

“Between 2020 and 2025, the services sector in Kashkadarya Region demonstrated sustained growth not
only in terms of output but also in efficiency, approaching a high level of operational performance.”

The diagnostic analysis of services sector efficiency in Kashkadarya Region indicates that the sector
has achieved high growth rates while retaining opportunities to bring its efficiency closer to the optimal level.
Accordingly, further improvements in services sector efficiency can be achieved through more effective
investment allocation, the expansion of digital services, and increased labor productivity.

Volume of Services in Kashkadarya Region
(2020-2025)

25,000 A

20,500.0
20,000 -
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Figure 1. Volume of Services in Kashkadarya Region (2020-2025)

Source: Compiled by the author.

Figure 1. Volume of Services in Kashkadarya Region (2020-2025)3

The figure illustrates the dynamic growth in the volume of services in Kashkadarya Region during 2020—
2025. As shown in the figure, the volume of services increased consistently each year, indicating a sustained
development trend in the sector. In particular, the volume of services rose from approximately UZS 8.9 trillion
in 2020 to UZS 20.5 trillion in 2025, representing an increase of nearly 2.3 times.

An important methodological conclusion is that the levels of digitalization should be developed sequentially.
To implement data-driven management effectively, it is first necessary to establish a reliable data collection
system, corresponding to the first level. In practice, establishing the first level before introducing third-level
solutions, such as digital platforms, is essential. This enables platforms to be supplied with high-quality data
and facilitates the achievement of expected outcomes.

A composite index was developed to measure the digital maturity of regions and enterprises. The index
consists of three components corresponding to the levels identified above:

DMI; = 0,35 - A1; + 0,40 - A2; + 0,25 - A3; (1)

Where:

A,—automation component (coverage of electronic document management, share of electronic payments,
and proportion of automated workplaces);

A,— data component (availability of analytical systems, completeness of databases, and application of
forecasting practices);

A, platform component (share of services delivered through digital platforms, number of online services,
and digital exports).

The weighting coefficients were determined through expert assessment. The greatest weight was
assigned to the second component, reflecting the importance of data-driven management. It is at this stage
that digitalization evolves from a technological tool into a management resource.

3 Source: Prepared by the author
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To assess the impact of digitalization on management efficiency, the following model is proposed:

TE; = Bo+ By - DMI; + 5 - DMI;;_y + B3 - (DMI;y X ORG;,) + By - INVy + Bs - EMPy +u; + &4 (2)

Where:

TE,— technical efficiency of region iin period t;

DMI - Digital Maturity Index;

DMI, .- the value of the Digital Maturity Index in the preceding period (included to account for the lagged
effect);

ORG,~ indicator of organizational changes;

(DMIxORG)- interaction term used to test the complementary investments hypothesis;

u— region-specific individual effect;

€.~ random error term.

The principal methodological innovation of the model lies in the third term. If the coefficient is statistically
significant and positive, this would provide evidence supporting the hypothesis established by Brynjolfsson and
Hitt [3] in the national context: digital technologies generate their full benefits when implemented in conjunction
with organizational changes.

The study identified several distinctive characteristics of the relationship between digitalization and
efficiency.

First, there is a time lag between investments in digital technologies and improvements in efficiency. During
the initial implementation period, the associated costs may temporarily affect efficiency indicators. This finding
provides a rationale for incorporating a lagged variable into the model.

Second, the effectiveness of digitalization depends strongly on the level of organizational readiness.
Improving employees’ digital literacy and restructuring internal processes ensure the effective operation of
implemented systems. In this context, digitalization contributes not only to technological and structural changes
but also to substantive improvements in management processes.

Third, differences in the level of digital development across regions are consistent with the phenomenon
identified by Tyutyuryukov [14]. In regions with well-developed infrastructure, the benefits of digitalization
become apparent more rapidly, highlighting opportunities for developing digital infrastructure in other regions.
This finding indicates the need to implement regional equalization policies aimed at reducing interregional
disparities in digital infrastructure development.

Fourth, digitalization is creating new opportunities to increase productivity in the services sector, as discussed
in the context of Baumol’s theory [8]. Productivity is increasing significantly in services that can be standardized,
such as financial, information, and trade services. Meanwhile, services based on direct interpersonal interaction,
including education and healthcare, are developing distinct opportunities for productivity improvement. This
highlights the need for a differentiated approach to digitalization policy across service industries.

Based on the Digital Maturity Index (DMI), it is proposed to classify regions into four groups and establish
differentiated policy measures for each group. The rationale for this classification is that applying measures
tailored to the specific needs of regions at different levels of digital maturity enables more efficient resource
utilization.

Table 2
Classification of Regions by Digital Maturity Level and Corresponding Policy Measures*
DMl value  Group Characteristic conditions Priority policy measures
0,75-1,00 | Leading Uchala daraja o'zlashtirilgan; Expand digital exports; develop ecosystem
platforma xizmatlari rivojlangan services; serve as competence centers for other
regions.
0,50-0,74 | Developing All three levels have been achieved; | Introduce analytical systems; establish forecasting
platform-based services are well practices; improve data quality.
developed.
0,25-0,49 | Initial Automation has been partially Introduce a unified electronic document
implemented; opportunities exist to | management system; centralize databases; provide
systematize data. employee training.
0,00-0,24 | Early Opportunities exist to develop Direct targeted investments toward basic digital
development | digital infrastructure. infrastructure; expand internet coverage.

4 Source: Developed by the author
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As shown in the table, priorities for the lower-maturity groups focus not only on technological solutions
but also on infrastructural and organizational development. This leads to an important practical conclusion:
policies designed to promote digitalization should identify technological solutions and development measures
appropriate to the digital maturity level of each region.

The research findings contribute to the theoretical understanding of the relationship between digitalization
and efficiency in three respects.

First, the multi-level nature of digitalization is substantiated by conceptualizing it as a sequence of
qualitatively distinct stages.

Second, the complementary investments hypothesis [3] is adapted to the national context, and a specific
model specification is proposed for its empirical testing.

Third, the study demonstrates that the effects of Baumol's productivity constraint [8] in the digital era
depend on the degree to which different types of services can be standardized.

CONCLUSIONS AND RECOMMENDATIONS

The findings of the study provide a basis for the following conclusions.

1. Digitalization in the services sector consists of three interconnected and qualitatively distinct levels:
automation, data-driven management, and platformization. Each level influences efficiency through a specific
mechanism.

2. A sequential approach to developing these levels is advisable. Establishing the lower levels before
introducing higher-level solutions facilitates the achievement of expected outcomes and ensures the rational
utilization of resources.

Based on the research findings, the following recommendations are proposed:

1. Introduce the regular calculation of the Digital Maturity Index (DMI) for enterprises and regions in the
services sector and use its results as a basis for planning digitalization programs.

2. Establish organizational change as a mandatory component of financing digitalization projects. A
specified proportion of the funds allocated for technology implementation should be directed toward business
process restructuring and employee training.
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