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DEVELOPING A SMART AND SUSTAINABLE
TOURISM RESOURCE MANAGEMENT MODEL
FOR ENHANCING REGIONAL SERVICE SECTOR
RESILIENCE: EVIDENCE FROM UZBEKISTAN

Toshkhujaev Mustafokhon Abduvosi ugli
Doctoral student at Sharof Rashidov Samarkand State University

Abstract: The rapid expansion of tourism in Uzbekistan creates significant opportunities for regional service-sector
development while simultaneously increasing the need for efficient, sustainable and data-driven management of tourism
resources. This study develops a Smart and Sustainable Tourism Resource Management Model designed to strengthen
the resilience of regional service sectors in Uzbekistan. The research combines secondary statistical analysis, literature
synthesis, trend analysis and conceptual modelling. Official data of the National Statistics Committee of the Republic of
Uzbekistan for 2021-2025 are used as the primary empirical source. The number of foreign tourist trips increased from
1.881 million in 2021 to 11.680 million in 2025, demonstrating substantial post-pandemic recovery and growing pressure
on destination infrastructure, service capacity and tourism resources. A linear baseline forecasting model is applied
to estimate foreign tourist flows for 2026—2030. The results indicate that, if the observed long-term trend continues,
international tourist trips may reach approximately 22.3 million by 2030. Based on the empirical and theoretical findings,
the paper proposes an integrated management model connecting smart infrastructure, data-driven governance,
resource efficiency, service innovation and regional resilience. The study argues that the sustainable growth of tourism in
Uzbekistan should no longer be evaluated solely through tourist numbers; digital capacity, environmental efficiency, local
economic benefits, service quality and destination resilience should be incorporated into regional tourism policy. The
proposed model provides a practical framework for regional authorities, tourism organizations and service enterprises
seeking to transform tourism-resource growth into sustainable regional development.

Keywords: smart tourism, sustainable tourism, tourism resources, regional service sector, resilience, digital
transformation, tourism forecasting, Uzbekistan, destination management.

AHHoTauma: CTpemuTenbHOe pas3BuUTWE TypuaMa B Y30eKucTaHe CO3[4aeT 3HaYMTENbHble BO3MOXHOCTM ANs
pasBUTUS PErnoHarnbHOrO CekTopa YCMyr, OOHOBPEMEHHO MOBbIWAS HeobXxoAMMOCTb 3(PEKTUBHOIO, YCTONYMBOrO
N OCHOBaHHOTO Ha [aHHbIX YMpaBneHus TYpUCTCKMMU pecypcamun. B pgaHHOM wmccnepoBaHum pasdpabotaHa mopenb
VHTENMEKTYanbHOro U YCTOMYMBOIO YNpaBneHns TYPUCTCKUMU pecypcamMu, HarnpaBiieHHas Ha MOBbILEHME YCTOUYNBOCTU
pervoHanbHbIX CEKTOpPOB ycnyr YsbekucrtaHa. B uvccrnegoBaHum COYETarTCsl BTOPUYHBIA CTATUCTUYECKUA aHanums,
CVHTE3 Hay4yHOW nuTepaTtypbl, aHanuM3 TeHAEHUWMA W KoHuenTyanbHoe MogenupoBaHue. OCHOBHBbIM 3MMUPUYECKAM
MCTOYHMKOM MCMONb30BaHbl oduumnaneHble AaHHble HaumoHanbHoro komuteta Pecnybnuvku Y36ekuctaH no crtatuctuke
3a 2021-2025 rogpbl. KonnyectBo noe3gok MHOCTPaHHbIX TypucTtoB yBenuuunocb ¢ 1,881 mnH B 2021 rogy go 11,680
MrH B 2025 rogy, 4TO CBMAETENLCTBYET O CYLLECTBEHHOM BOCCTAHOBIEHWMM TYPUCTUYECKOrO MOTOKA NMocne naHaemuu un
BO3pacTalLLen Harpyske Ha TYPUCTCKYI MHAPaCTPYKTYpY, CEPBMCHbBIE MOLLHOCTU U TYPUCTCKME pecypchbl. [ns OLeHKM
NMOTOKOB WMHOCTPaHHbIX TypucToB Ha 2026-2030 rogbl nMpumMeHeHa nuHenHas 6a3oBas Mogenb NPOrHO3UpPOBaHWS.
PesynbraThl MokasbiBaT, YTO MPU COXPAHEHUN HAOM4AEMON OOMTOCPOYHOM TEHAEHLIMU KONMYECTBO MEXOYHAPOOHbIX
TypucTckux noesgok k 2030 rogy MOXeT OOCTUYb MpuMepHo 22,3 MiH. Ha ocHoBe aMnMpuyeckux U TeopeTU4ecKux
pesynbTaToB NPEeAnoXeHa MHTErpypoBaHHas MoAenb ynpaBneHns, 00beauHALLAs HTEMNEKTYanbHy MHPPaCTPYKTYPY,
yrnpaBfieHne Ha OCHOBE AaHHbIX, 3D(EeKTUBHOCTb NCMOMNb30BaHNS PECypcoB, UHHOBALMM B chepe yCryr N peroHarnbHyo
ycTonumnBocTb. B nccnegoBaHum 060CHOBLIBAETCS, YTO YCTOMYMBLIA POCT Typuama B Y3bekuctaHe Gonblue He OOImKeH
OLEHMBATLCHA WCKIMHYUTENBHO MO YMCIY TYPUCTOB; B PErvoHanbHyl TYPUCTCKYH MOMUTMKY HEOOXOAMMO BKIHOYaTb
LMppoBbIe BO3MOXKXHOCTU, SKOMNOrMYeCKyo 3PEeKTMBHOCTb, 93KOHOMUYECKME BbIroAbl A1 MECTHOIO HaceneHus, Ka4ecTBo
yCnyr 1 YCTOMYMBOCTb TYPUCTCKUX AeCTMHauuii. Npegnaraemas mofens npeacraBnseT cobon NpakTUYeCKyo OCHOBY ANs
pervoHarnbHbIX OpraHoB BNacTu, TYPUCTCKUX OpraHU3auuii U Npeanpusituii cdepsl yenyr, cTpemsimnxcs npeobpasoBaTb
POCT TYPUCTCKNX PECYPCOB B YCTOMYMBOE pernoHanbHoe pa3Butue.

KntoyeBble cnoBa: MHTENMEKTyanbHbIN TYpU3M, YCTONYMBBIN TYPU3M, TYPUCTCKUE PECYPChI, PerMoHarnbHbIA CEKTOP
yCnyr, YCTOMYMBOCTb, LMpoBas TpaHchopMaLums, NPOrHo3npoBaHue Typusma, Y3bekuctaH, ynpasreHvue TYPUCTCKUMU
OEeCTUHaALNAMMU.
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INTRODUCTION

Tourism has become an increasingly important component of regional economic development because
of its ability to generate demand across accommodation, transportation, food services, retail trade, cultural
industries, entertainment and other service activities. However, rapid growth in visitor flows may also create
infrastructure pressure, environmental stress, seasonal congestion and uneven distribution of tourism benefits.
Therefore, the contemporary challenge is not merely to increase the number of tourists but to improve the
efficiency with which tourism resources are converted into sustainable regional economic and social outcomes.

According to the OECD, sustainable tourism policy increasingly requires countries to move beyond
conventional measures of tourism success and develop indicators covering economic, environmental and social
dimensions [1]. In particular, the OECD emphasizes the importance of “robust, timely and relevant data” [1] for
designing tourism policies and managing trade-offs between economic benefits and sustainability objectives.

This issue is particularly relevant for Uzbekistan. Official statistics show that the number of foreign citizens
arriving for tourism purposes increased rapidly during the post-pandemic period. The National Statistics
Committee reported 1.8813 million tourist trips in 2021, 5.2328 million in 2022, 6.6263 million in 2023, 7.9572
million in 2024 and 11.6796 million in 2025 [2]. The Committee also notes that “the same person entering the
republic may be counted multiple times” [2], meaning that the indicator represents tourist trips rather than
unique individuals. The 2025 figure was approximately 3.7 million trips higher than in 2024, corresponding to
growth of 46.8% [3]. Such rapid growth generates substantial opportunities for regional service enterprises but
also creates a new management problem: whether tourism infrastructure, local service businesses, destination
governance systems and environmental resources can expand efficiently enough to absorb growing demand.

Digital transformation provides new instruments for addressing this problem. Smart tourism technologies
based on real-time data, mobile platforms, artificial intelligence, geographic information systems, Internet of
Things technologies and integrated destination databases allow tourism authorities to monitor visitor flows,
distribute tourists across locations and seasons, manage infrastructure and improve communication among
stakeholders. The purpose of this study is therefore to develop a Smart and Sustainable Tourism Resource
Management Model (SSTRMM) for strengthening regional service-sector resilience in Uzbekistan.

The study addresses the following research objectives:

— to analyze recent changes in international tourist flows to Uzbekistan;

— to examine the relationship between smart tourism, sustainability and destinatin resilience;

— to produce a baseline forecast of international tourism demand for 2026—-2030;

— to develop an integrated smart and sustainable tourism-resource management model suitable for
Uzbekistan;

— to formulate policy recommendations for increasing the resilience of regional service sectors.

The scientific novelty of the research lies in connecting tourism-resource management with digital
governance, resource efficiency, service-sector performance and regional resilience within one integrated
conceptual framework.

REVIEW OF LITERATURE ON THE SUBJECT

Smart tourism has evolved from a narrow understanding of tourism digitalization toward an integrated des-
tination-management concept. Modern smart destinations combine technology with infrastructure, governance,
accessibility, stakeholder interaction and quality of life. Cerda-Mansilla, Tussyadiah, Campo and Rubio “iden-
tify smart destinations through the interaction between space, local stakeholders, infrastructure, technology and
quality of life”". Their research also shows that sustainability and technology represent two particularly important
characteristics of smart destination development. The authors emphasize that tourists and local residents may
perceive smart-destination priorities differently, making stakeholder-sensitive governance necessary.

This perspective is highly relevant for Uzbekistan because tourism-resource management should not be
limited to digitizing visitor services. Digital systems should also support regional authorities, local residents,
service enterprises and destination managers in jointly managing tourism pressure. “A systematic review of
smart tourism practices in emerging markets concludes that smart technologies can contribute to sustainable
tourism when technological adoption is connected to broader economic, social and environmental objectives™.
The authors describe the relationship between smart tourism and sustainability as particularly important for
emerging destinations where digital infrastructure and institutional capacity are developing simultaneously.

1 Cerda-Mansilla, E., Tussyadiah, I., Campo, S., & Rubio, N. (2024). Smart destinations: A holistic view from researchers and managers to tourists
and locals. Tourism Management Perspectives, 51
2 Azis, Y. et al. (2024). Smart tourism practice in the scope of sustainable tourism in emerging markets: a systematic literature review. Cogent
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Destination resilience refers to the ability of a tourism system to absorb shocks, adapt to structural changes
and maintain the functioning of key economic and social services. Abdelmalak finds that “information and
communication technologies may reinforce tourism-destination resilience when technological systems are
supported by adaptive governance and strategic planning™. The research identifies governance capacity as
a central mechanism connecting smart initiatives to destination resilience. This finding suggests that simply
installing digital applications is insufficient. Regional tourism governance must be capable of converting data
into management decisions concerning tourist flows, infrastructure investments, service quality and resource
protection. The importance of resilience also extends to environmental shocks. Research on tourism and
drought resilience shows that “‘resource-intensive tourism activities can become economically vulnerable
when critical resources such as water are constrained”. This provides an additional argument for incorporating
resource efficiency into smart destination management.

Recent academic studies indicate growing interest in smart tourism development in Uzbekistan. Karimov
et al. examine smart and sustainable tourism strategies in Uzbekistan and conclude that “digital integration
remains uneven across regions™. Their assessment indicates stronger digital potential in large destinations
such as Tashkent and Samarkand, while several other destinations remain at earlier stages of digital transition.
The study argues for investment in digital infrastructure, institutional coordination and evidence-based
destination management. Recent research on heritage destinations in Uzbekistan also considers the integration
of environmental, social and governance principles with digital technologies. It notes that artificial intelligence,
big-data analytics, blockchain, loT and related technologies can facilitate “evidence-based management™ of
tourism destinations.

Nevertheless, a research gap remains. Existing studies largely focus either on digitalization, smart
tourism strategy or sustainability. Less attention has been paid to how tourism-resource management, smart
technologies and service-sector resilience can be integrated into one regional management mechanism. The
present study attempts to address this gap.

RESEARCH METHODOLOGY

The study applies four complementary methodological approaches:

— secondary statistical analysis;

— trend analysis and forecasting;

— comparative literature analysis;

— conceptual modelling.

The main empirical dataset consists of official statistics published by the National Statistics Committee of the
Republic of Uzbekistan. This source was selected because it represents the national authority responsible for
official tourism-flow statistics and provides a consistent methodological series for 2021-2025. For international
comparison and methodological interpretation, information from the OECD, World Bank and peer-reviewed
scientific publications was also used. The World Bank tourism database identifies UN Tourism’s Yearbook
of Tourism Statistics and Compendium of Tourism Statistics as the underlying international sources for the
international tourism arrival indicator (Table 1) [10].

Table 1
Foreign tourist trips to Uzbekistan’, 2021-2025
Year Foreign tourist trips, million Annual change, %
2021 1.8813 -
2022 5.2328 178.1
2023 6.6263 26.6
2024 7.9572 20.1
2025 11.6796 46.8
3 Abdelmalak, F. (2024). Smart Tourism Destinations: Governance and Resilience — The Use of ICTs in Destination Governance and its Impact on

Resilience. Journal of Smart Tourism, 4(2), 35-45

4 Research published in Annals of Tourism Research Empirical Insights (2024), DOI: 10.1016/j.annale.2024

5 Karimov, M., Omonov, O., Dekhkonov, B., et al. (2026). Smart and sustainable tourism strategies for Uzbekistan in the digital era. Discover
Sustainability, 7, 1239Karimov, M., Omonov, O., Dekhkonov, B., et al. (2026). Smart and sustainable tourism strategies for Uzbekistan in the
digital era. Discover Sustainability, 7, 1239

6 Integrating ESG dimensions through digital technologies for sustainable tourism development: evidence from heritage destinations in Uzbekistan.
Frontiers in Sustainability, 2026.

7 Compiled by the authors based on the National Statistics Committee of the Republic of Uzbekistan
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Because the available consistent official series contains five annual observations, this article employs a
linear trend as a baseline forecasting instrument, rather than presenting a short-series ARIMA specification that
could imply an unjustified degree of statistical precision.

The estimated forecasting relationship is:

Y, =-0.02086 + 2.2321t,R? = 0.963

where:

-Y, = forecast number of foreign tourist trips, million;

-t = time index: t = 1 corresponds to 2021, t = 2 to 2022, ..., t = 5 to 2025;

-R? = coefficient of determination.

The relatively high R? indicates that the linear trend explains approximately 96.3% of the variation in the
five-year series. However, the estimate should be interpreted cautiously because 2021 represented a pandemic-
recovery period and subsequent growth partly reflects normalization of international mobility. Therefore, the
resulting estimates are treated as a baseline scenario, not as unconditional predictions.

ANALYSIS AND RESULTS

The official data reveal a strong recovery and expansion of tourism demand in Uzbekistan.

Foreign tourist trips increased by more than six times between 2021 and 2025. Particularly rapid growth
occurred in 2022 as international mobility recovered. Growth then moderated in 2023 and 2024 before
accelerating again in 2025.

In 2025, Uzbekistan recorded approximately 11.7 million foreign tourist trips, an increase of around 3.7
million compared with the previous year. Tourism-sector growth was accompanied by expansion in service
infrastructure. According to the Tourism Committee, during January—November 2025, the country recorded
10.7 million foreign tourists and tourism-service exports of USD 4.4 billion. During the same period, 954 new
accommodation facilities began operating, bringing the total number to 6,861, while the total number of tourism
organizations and travel agencies reached 4,348.

These developments confirm the increasing importance of tourism for the regional service economy.
At the same time, they indicate the need for more sophisticated resource-management systems capable of
coordinating accommodation capacity, transport, visitor movement, heritage sites, environmental resources
and local service enterprises.

Using the trend equation estimated from official 2021-2025 data, a baseline forecast was calculated for
2026-2030 (Table 2).

Table 2

Baseline forecast of foreign tourist trips to Uzbekistan®
Year Forecast tourist trips, million Status
2025 11.68 Actual
2026 13.37 Forecast
2027 15.60 Forecast
2028 17.84 Forecast
2029 20.07 Forecast
2030 22.30 Forecast

The baseline projection suggests that foreign tourist trips could increase to approximately 13.4 million in
2026, exceed 17.8 million in 2028, and reach approximately 22.3 million by 2030, assuming that the underlying
trend continues and no major external shock significantly changes tourism demand.

The forecast has several policy implications.

First, a doubling of visitor volumes from the 2025 level would require corresponding development
of accommodation, transportation, public utilities, sanitation, digital information infrastructure and visitor-
management systems.

Second, growth in tourism demand does not automatically create sustainable economic value. If tourist
activity is concentrated in a limited number of destinations, rapid growth may generate congestion while
peripheral regions receive fewer benefits.

8 Authors’ calculations based on official National Statistics Committee data for 2021-2025
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Third, regional tourism policy should therefore move from a strategy of tourist-volume maximization toward
tourism-value and resource-efficiency maximization.

Fourth, the forecast strengthens the need for real-time tourism intelligence. By 2030, conventional
administrative reporting alone may be insufficient for managing visitor volumes of the projected scale.

Based on the literature review and empirical results, this study proposes the Smart and Sustainable
Tourism Resource Management Model (SSTRMM).

The proposed model differs from a purely technology-oriented smart-tourism model. Technology represents
an enabling mechanism rather than the final objective.

Smart infrastructure - The first component establishes the technological foundation necessary for collecting
and exchanging tourism information. Regional destinations require interoperable digital systems linking
accommodation providers, attractions, transport services and tourism authorities.

Data-driven destination governance - The second component transforms raw tourism data into management
information. Tourism authorities should monitor tourist density, demand patterns, accommodation occupancy,
visitor mobility and seasonal pressure.

Sustainable resource efficiency - The third component links digitalization to sustainability outcomes. Smart
tourism should help reduce resource consumption and protect tourism assets rather than simply improve tourist
convenience.

Service-sector innovation - The fourth component converts improved tourism-resource management into
economic value. Digital platforms can provide market access for hotels, guesthouses, restaurants, guides,
handicraft producers, transport providers and local entrepreneurs (Figure 1).

TOURISM RESOURCE BASE
Natural resources; cultural heritage; historical attractions; gastronomy; events and traditions; human resources

l

1. SMART INFRASTRUCTURE
Digital platforms; GIS mapping; smart transport; online booking; loT; visitor-information systems

l

2. DATA-DRIVEN DESTINATION GOVERNANCE
Real-time visitor data; demand forecasting; tourist-flow monitoring; regional dashboards; stakeholder data exchange;
evidence-based decisions

3. SUSTAINABLE RESOURCE EFFICIENCY
Energy and water efficiency; waste management; heritage protection; carrying-capacity management; balanced
spatial and seasonal distribution

l

4. SERVICE-SECTOR INNOVATION
Smart accommodation; digital tourism services; transport integration; local entrepreneurship; gastronomy; creative
industries; personalized services

l

5. REGIONAL SERVICE-SECTOR RESILIENCE
Higher productivity; diversified income; employment; reduced seasonality; adaptability; competitiveness; sustainable
regional development

U Feedback mechanism

Performance information from the resilience stage is returned to the data-governance system to refine destination-
management decisions.

Resources — Intelligence — Efficiency — Innovation — Resilience
Figure 1. Smart and Sustainable Tourism Resource Management Model®

Regional resilience- The final component measures whether tourism development strengthens the
regional economy’s ability to withstand demand shocks, environmental pressures and changes in consumer
behaviour.

9 Developed by the author
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The results indicate that Uzbekistan is entering a stage where the principal tourism-development challenge
is changing.

During the earlier phase of tourism development, policy priorities understandably focused on market
opening, destination promotion, infrastructure development and increasing international arrivals. The sharp
increase to 11.68 million foreign tourist trips in 2025 indicates that these policies have substantially expanded
demand.

The next stage requires a stronger focus on management quality.

This conclusion corresponds with international tourism-policy trends. OECD research argues that tourism
success should increasingly be evaluated through economic, social and environmental measures rather
than visitor growth alone. The proposed model also supports the conclusions of Cerda-Mansilla et al. , who
conceptualize smart destinations as systems combining technology, infrastructure, stakeholders and quality
of life, rather than as purely digital tourist-service environments. For Uzbekistan, this distinction is critical. A
mobile tourism application, QR code or online booking system can improve visitor convenience, but it does not
independently guarantee sustainable regional development. A destination becomes smart when data generated
through such tools improve actual management decisions.

The study also complements Karimov et al. [8], who identify differences in digital maturity among
Uzbekistan’s tourism destinations. This regional heterogeneity implies that a single digitalization strategy
may not be appropriate for all regions. For destinations such as Samarkand, Bukhara and Khiva, smart-
tourism development may prioritize congestion management, heritage preservation, visitor-flow distribution
and advanced digital services. For emerging destinations, priority may instead be given to basic tourism
infrastructure, digital visibility, online market access, workforce skills and integration of local entrepreneurs into
tourism supply chains.

Consequently, smart-tourism policy should be region-specific rather than technology-uniform.

The forecast results further strengthen this argument. If foreign tourist trips approach 22 million by 2030,
managing visitor flows through conventional administrative systems could become increasingly difficult. Digital
monitoring and forecasting tools would allow authorities to anticipate capacity constraints before they translate
into deterioration of visitor experience or resident quality of life.

CONCLUSIONS AND SUGGESTIONS

The rapid development of tourism in Uzbekistan offers substantial opportunities for regional service-sector
growth. Official statistics demonstrate that foreign tourist trips increased from 1.881 million in 2021 to 11.680
million in 2025. The baseline trend forecast developed in this study indicates that foreign tourist trips could
reach approximately 22.3 million by 2030 if the underlying growth trajectory continues.

However, growth in tourist numbers alone cannot guarantee sustainable regional development. The
principal conclusion of this research is that tourism resources should be managed through an integrated system
combining smart infrastructure, data-driven destination governance, sustainable resource efficiency, service-
sector innovation and regional resilience. The Smart and Sustainable Tourism Resource Management Model
proposed in this paper provides a conceptual framework for achieving this integration. The model suggests a
transition from conventional tourism management based mainly on promotion and visitor numbers toward a
management system based on:

— real-time data;

— resource efficiency;

— destination carrying capacity;
— local economic value;

— digital innovation;

— service quality;

— resilience.

For Uzbekistan, such a transition is particularly important as tourist flows continue to increase and tourism
becomes more deeply integrated with regional service economies. The study has several limitations. The
forecasting exercise is based on a relatively short annual time series and includes the exceptional post-pandemic
recovery period. Therefore, the 2026—2030 estimates should be interpreted as a baseline scenario rather than
deterministic forecasts. Future research should expand the dataset with monthly or quarterly observations
and employ alternative forecasting techniques such as ARIMA, exponential smoothing or machine-learning
models. Regional-level studies should also test the proposed SSTRMM empirically using data from Samarkand,
Bukhara, Khorezm and other tourism-intensive regions.
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