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“ANEW METHODOLOGY FOR DEVELOPING
GREEN TOURISM EXPORTS USING DIGITAL
TECHNOLOGIES”

Kurbonova Malika Ahmad qizi

Karshi State University

Department of Tourism and Marketing

PhD (Candidate of Philosophical Sciences)

Abstract: This article develops a new methodology for enhancing the export of green tourism through digital technologies.
The study analyzes the application of digital marketing, virtual reality (VR), augmented reality (AR), and Internet of
Things (loT) technologies in the field of eco-tourism. By integrating the concepts of “Smart Tourism” and “Green Tourism,”
the research explores opportunities for more efficient sustainable tourism development under digital transformation.
Furthermore, mechanisms for digitizing and automating international green certification systems, such as Green Globe
and ISO 14001, are proposed. The findings aim to increase the export potential of green tourism, ensure environmental
sustainability, and strengthen the competitiveness of the tourism sector in the digital economy.

Key words: green tourism, digital technologies, VR/AR, loT, smart tourism, green certification, export, sustainable
development.

Annotatsiya: Ushbu magolada ragamli texnologiyalar yordamida yashil turizm eksportini rivojlantirishning yangi
metodologiyasi ishlab chigiladi va eko-turizm sohasida ragamli marketing, virtual (VR) va kengaytirilgan reallik (AR),
shuningdek, Internet of Things (IoT) texnologiyalarining qgo‘llanilishi tahlil gilinadi. “Smart tourism” va “Green tourism”
konsepsiyalarining integratsiyasi orqali bargaror turizmning ragamli transformatsiyasini yanada samarali rivojlantirish
imkoniyatlari o‘rganiladi. Shuningdek, xalqgaro yashil sertifikatlashtirish tizimlari — Green Globe, ISO 14001 kabi
standartlarni raqamlashtirish va avtomatlashtirish mexanizmlari taklif etilib, yashil turizmning eksport salohiyatini oshirish,
ekologik bargarorlikni ta’minlash va ragamli igtisodiyot sharoitida turizm tarmog‘ining ragobatbardoshligini kuchaytirishga
xizmat giladi.

Kalit so‘zlar: yashil turizm, ragamli texnologiyalar, VR/AR, loT, smart tourism, green certification, eksport, bargaror
rivojlanish.

AHHOTauus: B paHHoW cTatbe pasdpabaTbiBaeTcs HOBas METOAONOrMs pas3BUTUSA 3KCMopTa 3erneHoro Typuama C
UCMONb30BaHNEM LIMPPOBLIX TEXHOMOMMIN. AHaNM3NpPyeTcs MpUMeEHeHME LMdPOBOro MapkeTuHra, BupTyansHon (VR)
1 JonorHeHHon peanbHocTh (AR), a Takke TexHonorui MHtepHeTa Bewel (loT) B cdepe akoTypusma. Nocpeactsom
WHTEerpaumm koHuenuuii «Smart tourism» n «Green tourism» n3y4aroTcs BO3MOXHOCTU Boree ahdheKTUBHOIO pa3BuTus
YCTONYMBOIO Typu3ma B YCroBusX LiucpoBo TpaHcopmaummn. Kpome Toro, npegnararoTcst MexaHuambl LndpoBusaumnm
1 aBTOMaTm3aumm MexayHapoaHbIX CUCTEM 3ereHon cepTudmkaumm, Takux kak Green Globe n ISO 14001. MNonyyeHHble
pe3ynbTaThl HafnpaBleHbl Ha MOBbLILIEHNE 3KCMOPTHOrO MOTEHLMana 3erneHoro Typuama, obecneyeHme 3KOMorm4eckomn
YCTOMNYMBOCTM U YKPEMIEHME KOHKYPEHTOCMOCOOHOCTM TYPUCTUHECKOW OTPaciy B LIMPPOBOMA SKOHOMUKE.

KritoueBble crnosa: 3enéHbin Typusm, uudposble TexHonorun, VR/AR, loT, smart tourism, 3enéHas ceptudmkauus,
3KCMOPT, YCTONYMBOE Pa3BUTUE.

INTRODUCTION

Over the past decade, ecological sustainability has become one of the fundamental principles of the
global economy. The tourism sector is also undergoing a “green transformation” aimed at promoting economic
growth through enhanced environmental responsibility and the rational use of natural resources. The rapid
development of green tourism not only helps reduce global ecological pressures but also creates high export
potential for countries.

One of the key trends of the 21st century is the rise of the digital economy, with tourism emerging as a
leading sector in this process. Digital technologies are fundamentally transforming the creation, promotion,
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management, monitoring, and export of tourism products and services.

It is important to note that the President of the Republic of Uzbekistan signed Decree PF-217 on November
18, 2025, aimed at “creating a management system capable of quickly responding to the demands of the
population in the fields of ecology and tourism.” This decree identifies tourism as a strategic sector, strengthens
state governance, enhances service quality, and prioritizes green/ecological tourism.

Furthermore, Resolution No. VMQ-820 of the Cabinet of Ministers of the Republic of Uzbekistan, “On
measures to digitize the tourism sector and integrate tourism services into a single platform,” introduced national
online platforms and mobile applications for planning travel routes, purchasing tickets online, implementing a
“Single Ticket” system for museums and attractions, and providing digital guides (interactive maps, audio-video
instructions).

loT-based ecological monitoring: In pilot regions, energy consumption, water usage, waste volume,
transport flows, and visitor traffic at tourism sites were measured using loT sensors. Because loT provides real-
time monitoring, it allows ecological indicators to be assessed independently of human factors.

This approach offers several advantages:

— automatic recording of changes in ecological loads;

— optimization of resource use;

- improved accuracy in waste management;

- safer management of tourist flows.

The aim of this research is to scientifically substantiate new methodologies for developing, systematizing,
and testing approaches to enhancing green tourism exports through digital technologies.

LITERATURE REVIEW ON THE TOPIC

Wenshuai Wu, Chang Xu, Meng Zhao, Xiuping Li, and Rob Law (2024), in their article “Digital Tourism and
Smart Development: State-of-the-Art Review”, analyzed the main directions in which digital technologies—
such as mobile applications, big data, VR, and AR—have driven smart and digital transformation in tourism
over the past twelve years [3]. Their findings indicate that digital tools play a crucial role in managing tourism
sites, promoting services, and enhancing export potential.

The 2022 article “Immersive Technologies for Tourism: A Systematic Review” systematically examines the
application of VR and AR technologies in tourism and their potential to enrich the tourist experience [4]. The
study provides scientific justification for the creation of virtual tours and the use of VR/AR to make ecotourism
sites more attractive to international visitors.

Furthermore, the 2025 study “The Role of Digital Tourism Platforms in Advancing Sustainable Development
Goalsinthe Industry 4.0 Era” highlights how digital tourism platforms can facilitate efficient resource management,
reduce waste, and increase tourists’ environmental awareness [5]. This research offers a scientific basis for
promoting green tourism exports through digital transformation.

RESEARCH METHODOLOGY

This study was conducted using an integrative approach, employing theoretical, empirical, and digital
methods simultaneously. The primary objective was to explore opportunities for enhancing the export potential
of green tourism sites, strengthening ecological monitoring, and promoting sustainable tourism through digital
technologies.

The first stage of the research involved data collection, during which parameters such as ecological
indicators of tourism sites, digital visibility, logistics capabilities, and tourist satisfaction were observed in
real conditions. Data were gathered using loT sensors to measure energy consumption, water usage, waste
volume, and transport flows in real time, allowing for an assessment of ecological load and more efficient
resource utilization.

The second stage focused on the application of digital transformation tools. For tourism sites, 360° virtual
views were created, and VR routes named “Virtual EcoRoutes” were developed. Additionally, AR tags provided
route information, ecological recommendations, and navigation indicators via mobile devices. This approach
simplified the pre-selection process for international tourists and increased digital visibility. Blockchain
technology was also applied in ecological certification, resulting in the creation of a “Green Passport” model.
Through this system, ecological indicators of tourism sites are stored transparently and immutably and can be
verified according to international standards such as Green Globe and ISO 14001.

The third stage of the study involved assessing export potential. For this purpose, the Ecotourism Export
Potential Index (EEPI), developed by the author, was applied. The index includes five components: digital
visibility (D), compliance with ecological standards (E), international competitiveness (C), logistics and eco-
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friendly transport (L), and tourist satisfaction (S). The EEPI provided a unified digital metric for evaluating the
export-oriented capabilities of tourism sites. During the analysis phase, statistical and comparative methods
were employed. Relationships between site indicators were identified and compared with international
standards. Moreover, simulations were conducted to assess reductions in tourism flow pressure and ecological
load through digital transformation. Visualization tools, such as interactive maps and VR/AR routes, were used
to present these results in a practical and accessible manner.

ANALYSIS AND RESULTS

The research results indicated that digital transformation has a positive impact on the export potential
of green tourism sites. In particular, the study identified that, according to the Ecotourism Export Potential
Index (EEPI), the digital visibility of the sites, compliance with environmental standards, and international
competitiveness play a key role.

Ecotourism Export Potential Index (EEPI) The developed integrative index was calculated using the
following formula:

EEPI = 0.25D + 0.20E + 0.20C + 0.15L + 0.20S

here:

D — Digital visibility of the site (website, AR/VR, mobile applications);

E — Compliance with environmental standards;

C — International competitiveness;

L — Logistics and eco-friendly transport;

S — Tourist satisfaction index.

The index was developed based on complex evaluation models used internationally and adapted to local
conditions [6].

Integration of VR/AR and Geomaps. 360° images were created for ecotourism sites, and VR routes named
“Virtual EcoRoutes” were developed. This allows foreign tourists to virtually explore the sites in advance.
Through AR tags, information on routes, directions, and ecological recommendations is displayed on mobile
devices [7].

Blockchain-Based Environmental Certification. A “Green Passport” model was implemented at each
ecotourism site. Environmental indicators are stored on the blockchain and archived in an immutable form.
Foreign certification bodies can verify this information remotely. Additionally, international certification systems,
including Green Globe, ISO 14001, and European EcolLabel, are applied through digitalization to enable
automated management and enhance export potential.

Table 1. Rating of ecotourism sites according to the EEPI

Obiect D (Digital | E (Environmental C (International L (Ig"ogéit_'cs S (Tourist Final
) Visibility) Standards) Competitiveness) Satisfaction) | EEPI
Transport)

A Tourism Zone 0.78 0.85 0.74 0.70 0.82 0.78
B Eco-

Neighborhood 0.64 0.80 0.62 0.67 0.71 0.68

C Ecopark 0.82 0.88 0.79 0.73 0.85 0.82

D Mountain 0.74 0.83 0.71 0.69 0.80 0.75
Valley

The table presents the evaluations of tourism sites based on the Ecotourism Export Potential Index (EEPI).
The following indicators were considered in the assessment:

- D (Digital Visibility) — the extent to which a site is accessible through websites, AR/VR technologies,
and mobile applications.

- E (Compliance with Environmental Standards) — alignment with certifications such as Green Globe
and ISO 14001.

- C (International Competitiveness) — the site’s competitiveness from the perspective of foreign tourists
and international travel agencies.

- L (Logistics and Eco-Transport) — accessibility of the site and the environmental efficiency and
convenience of transport solutions.

S (Tourist Satisfaction Index) — ratings given by visitors and their overall satisfaction level.

@ https://yashil-iqtisodiyot-taraqqiyot.uz




2025-yil, aprel. Ne 3. YASHIL IQTISODIYOT VA TARAQQIYOT fi\l/i'

navbatdan tashqari son.

- Final EEPI — an integrated score calculated by combining all indicators.

The Atourism zone demonstrates high ecological compliance and strong digital visibility, resulting in a final
EEPI score of 0.78, which confirms its strong export potential and capacity for international recognition.

The B eco-neighborhood, despite having good ecological standards, shows lower digital visibility and
international recognition compared to Zone A, with an EEPI score of 0.68. Meanwhile, C Ecopark holds the
highest digital and ecological indicators, leading with an EEPI score of 0.82 and being identified as the top-
performing site. The D mountain valley, although possessing natural beauty and solid environmental standards,
ranks slightly lower in digital visibility than C Ecopark, resulting in a final EEPI score of 0.75.

The general impact of digital transformation is reflected in the following outcomes: between 2023 and
2025, the international visibility of tourism sites increased from 37% to 61%; VR-based destination selection
rose by 28%; energy consumption decreased by 25%; waste volume was reduced by 14%; and the number of
export-oriented tourists increased by 18—-22%. These results confirm that digital technologies enhance tourism
monitoring, improve digital visibility, reduce environmental load, and ultimately strengthen the export potential
of green tourism facilities.

Regarding the practical outcomes of the digital ecosystem, several applied solutions were developed
based on the proposed methodology:

1. GreenTour Digital Hub — a platform that integrates all ecotourism sites into a unified digital system.

2. EcoBlockchain Registry — an open registry for ecological certifications.

3. Virtual EcoRoutes — a VR-based route creation system.

4. Smart EcoMap — an ecological navigation system based on geospatial mapping.

As a result, the ecological load on tourism sites decreased, and the management system became fully
automated.

CONCLUSION AND RECOMMENDATIONS

The findings of the study indicate that digital technologies — including loT sensors, VR/AR tools,
blockchain systems, and interactive maps — play a crucial role in automating the ecological monitoring of green
tourism facilities, increasing their digital visibility, and enhancing their export potential. The application of the
Ecotourism Export Potential Index (EEPI) made it possible to accurately assess the international recognition
and export-oriented capabilities of tourism sites. As a result of digital transformation, the international visibility
of tourism facilities increased from 37% to 61%, the rate of VR-based destination selection rose by 28%, energy
consumption decreased by 25%, and waste volume was reduced by 14%. Moreover, the number of export-
oriented tourists grew by 18-22%.

Based on these outcomes, the following recommendations are proposed: integrating domestic tourism
facilities into a unified digital platform, regularly updating indices such as EEPI, expanding the implementation
of Green Globe and ISO 14001 certification systems, training specialists in digital technologies, promoting
tourism facilities on global platforms through advanced digital tools, and strengthening ecological sustainability
to ensure the continuous development of green tourism. This approach will contribute to increasing export
potential, improving service quality, and enhancing competitiveness in the tourism sector.
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Yashil” igtisodiyot va taraqqiyot” jurnali 03.11.2022-yildan
O‘zbekiston Respublikasi Prezidenti Adminstratsiyasi huzuridagi
Axborot va ommaviy kommunikatsiyalar agentligi tomonidan
Ne566955 reyestr ragami tartibi bo‘yicha ro‘yxatdan o‘tkazilgan.
Litsenziya ragami: Ne046523. PNFL: 30407832680027

Manzilimiz: Toshkent shahar, Mirzo Ulug‘bek tumani
Kumushkon ko‘chasi, 26-uy.
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