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Abstract. The study examines the impact of the pandemic situation on
the tourism industry, including innovations aimed at ensuring the sustainable
development of the modern hotel industry. He studies the areas of effective
coordination of digital transformations and environmental management tools,
as well as green hotel systems. The most rational use of economic and natural
resources, reducing the burden on the environment, as well as improving the
quality of services provided require the active introduction of modern technological
solutions. The paper fully analyzes the tools of digital technologies and artificial
intelligence, systems for maximum processing, data analysis and indicators,
complexes for improving energy efficiency in hotels, systems for applying
"green" standards, waste management processes in hotel complexes. The study
will determine the importance of environmental management for the development
of the hotel business. The methodological basis of the research was reviews of
scientific publications and official statistical and analytical materials, systems of
analysis and comparison. The sources allow us to reveal the main provisions of the
Concept of Sustainable Development in the context of digital transformation and
environmental management. The results contribute to optimizing the processes of
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implementation and maintenance of these concepts, rational use of resources and
increasing the prestige of hotels. It also fully reflects their impact on strengthening
competitive positions in the market. The study will propose a comprehensive
conceptual model aimed at harmonizing digital and environmental initiatives in
the activities of hotel companies. The nominal model will serve as the basis for the
effective implementation of innovative, environmentally oriented and safe, socially
responsible practices in the hotel industry with maximum respect for the principles
of sustainable development.

Keywords: sustainable development, hotel industry, digital transformation,
«green» technologies, environmental management, innovation management,
concept
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AHHOTanmus. 3epTTey MMaHASMUSUIBIK JKaFIalJIbIH TYpPUCTIK WHIYCTpHSFa
OCepiH, OHBIH INIiHJE 3aMaHayW KOHAKYH WHIyCTPUSCBHIHBIH TYPAKThl TYpIe
JMaMYbIH KaMTaMachl3 €Tyre OaFbITTaFaH J>KaHAIIBUIABIKTAPIbl KapacThIPaJlbl.
Hudpneik TpaHchopMmanus MeH SKOJOTHSUIBIK 0OacKapy KypajaapblH THIMII
yitnecTipy GarbITTaphl MEH Xachlll KOHAKYH JKyHenepid 3epTTeiai. DKOHOMHKAJIBIK
KoHEe TaOWFHM pecypcTapibl OapbIHIIA YTHIMABI KOJJaHy, KOpIIaFaH OpPTaHBIH
TOHIpEeriHIeri )KYKTEeMeHI a3aiiTy, COH/Iali-aK KOPCETIJIeTiH KbI3METTEP/IiH CarachlH
apTTBIPY 3aMaHayH TEXHOJIOTHSUIBIK MISIiMAEepl OSIICeH Il eHTi3y/i Tajar eTe.
Kympicta THQPIBIK TEXHOIOTHSUIAD MEH JKacaH/Ibl HMHTEJUIEKT Kypalaaphbl,
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JIepeKTep MEH KepceTKITep i OapbIHIIa eHJIeY, Talaay Kyhenepi, KoHaKyiaepae
SHEPrHsl THIMIIITIH apTTHIpy KeIIeHAepi, <OKachll» CTaHAAPTTApAbl KOJJIaHy
XKyHenepi, KOHAKy#H KelleHIepiH/IeTi KaJAbIKTapIpl 0ackapy ypaicTepi TOJbIKTal
TajnaHaabl. 3epTTey OapbIChlHAA KOHAKYH OM3HECIH NaMBITY YIIIH 3KOJOTHSJIBIK
OacKapy/nblH MaHBI3IBUIBIFEl aHBIKTANAABI. Al 3epPTTEYIiH o/iCHAMANBIK HETi31
FBUIBIMHU OaChUIBIMIApFa IOYJIap MEH PECMH CTATUCTUKAIIBIK KOHE aHAJTUTUKAIIBIK
Marepuangap, TalAay KoHE CalbICThIpy KyHenepi Oommsl. [epekkesnep
mUQpIbIK TpaHchopmanys jK9HE SKOIOTUSIIBIK Oackapy KaraalblHAa OPHBIKTHI
IaMy TYO)KBIPBIMJIaMAChIHBIH HETI3Ti epekesepiH alryra MYMKIHAIK Oepei.
Hotmxenep ochkl Ty)XKbIppIMAaManapbl €HIri3y MEH KbI3MET KOpPCeTy YpAicTepiH
OHTAMNMaHIBIpyFa, pecypcTapibl YTHIMIBI MaijanaHyra >KOHE KOHaKYWIepIiH
Oezxenin apTThIpyFa yinec Kocanpl. CoHaai-aK oapAbIlH HAPBIKTAFbl 09CEKEeNeCTiK
MO3ULIMSUIAPbIH HBIFAWTyFa BIKNAJIBIH TOJBIKTAH KepceTedi. 3epTTey asichlHIa
KOHAKYH KOCIHOPBIHIAPBIHBIH KBI3METIHACTI LUQPIBIK KOHE SKOJIOTHUSIIBIK
Oacramanapapl yiiectipyre OarbITTalFaH KeMICH[I TYXKBIPHIMIAMAaIbIK MO
YCBIHBUTABI. ATaysbl MOJENb TYPAKThI 1aMy/IbIH KaFUIaTTapblH OapbIHILA CaKTal,
KOHAKYH HMHIYCTPUSACBIHAA WHHOBALMSUIIBIK, SKOJOTHSJIBIK OarfapiaHfaH »oHE
KayiIci3, oJIeyMeTTiK KayanThl TOKIpHOeIep i THIMII €HTi3yTe HeTizaeMe 00mab.

TyiiiH ce3mep: TypakThl JaMy, KOHAaK YW HHIYCTPUSACHI, U PITBIK
TpaHchopMaLHs, «KAChUD) TEXHOJIOTHIIAP, KOJIOTHSIIBIK OacKapy, IHHOBAIMSIIBIK
MEHEPKMEHT, TY)KbIpbIMAaMa
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AuHoTanmusA. B mcciemoBaHuM paccMaTpHBaeTCsl BIMSHUE MaHIEMUYECKOH
CHTYallu¥ Ha TYPUCTUYECKYIO HHIYCTPHUIO, B TOM YHCIIe MHHOBAIINH, HATIPABICHHBIE
Ha 00ecreYeHHe yCTONYMBOTO Pa3BUTHS COBPEMEHHOW TOCTHHHYHOM WHTYCTPUH.
Nzydaer oOmacti 3pPeKTHBHON KOOpAMHAIMK IUPPOBBIX MpPeoOpa3oBaHUN WU
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WHCTPYMEHTOB 3KOJIOTHUECKOTO MEHEIPKMEHTa, a TaKKe 3€JICHble TOCTMHUYHBIC
cucrembl. Hanbonee pannonaibHOE HCIOIB30BaHUE SKOHOMUYECKHX M TPUPOAHBIX
PecypcoB, CHIDKCHHE Harpy3kd Ha OKPY)KAIOIIyI0 Cpefly, a TakKe IMOBBIIICHHE
KauecTBa OKa3blBAEMBIX YCIYT TPeOyIOT aKTUBHOTO BHEAPEHUSI COBPEMEHHBIX
TEXHOJOTMYECKUX pelleHuid. B paboTe MOJIHOCTBIO —IMPOaHAIM3UPOBAHBI
WHCTPYMEHTHI LHU(PPOBBIX TEXHOJIOTHH U UCKYCCTBEHHOI'O MHTEIJIEKTA, CUCTEMBI
MakCHUMalbHOW 00paOOTKM, aHamu3a JaHHBIX M [OKa3aTeJied, KOMIUIEKCHI
MOBBILICHUS 3HEProdP(PEeKTUBHOCTH B TOCTHHUIAX, CHCTEMbl IPUMEHEHHUS
«3EJIeHbIX» CTAHJIAPTOB, MPOLECCHl YNPaBICHHUS OTXOJaMHU B TOCTHMHHUYHBIX
KoMIUIeKcax. B xone uccnenoBanus OyneT onpeaeieHa BaKHOCTh KOJIOTUIECKOTO
MEHEPKMEHTa Ul Pa3BUTHS TOCTUHMYHOTO On3Heca. A METOJNONOrMYecKon
OCHOBOH HCCIEAOBaHMS MOCIHYXXWIM 0030pbl HAyuHBIX MyOnuKamuid U
o(uanbHbIe CTATUCTUYECKUE U AHATUTHIECKIE MaTepHalibl, CACTEMbI aHallu3a U
cpaBHeHHUs. VICTOYHMKN MO3BOJISIOT PACKPHITh OCHOBHBIC NookeHNs1 Konnenunu
YCTOMYHMBOTO PAa3BUTHS B YCIOBHAX HUPPOBOI TpaHCHOPMALIMH U SKOJIOTHUYECKOTO
ynpaBieHus. Pe3ynbraTsl ciocOOCTBYIOT ONTHMH3ALMM MPOLECCOB BHEAPECHHUS
1 00CIY)KMBaHHs 3THX KOHLEMIWH, PallOHAIbHOMY HCIOJIB30BAaHUIO PECYPCOB
W TIOBBILICHUIO NpECTHKa oTenei. Takke MOJHOCTBIO OTpakaeT HMX BIHUSHHE
Ha yKpeIUIeHHEe KOHKYPEHTHBIX MO3MLMI Ha pblHKEe. B pamkax wucciemoBaHus
Oyner mpeyioKeHa KOMIUIGKCHAs KOHIICNITyaJlbHash MOJEb, HarpaBicHHAs
Ha TapMOHHM3ALMIO IHM(POBBIX M 3KOJOTMYECKMX WHHULUATUB B JESTEIbHOCTU
TOCTHMHUYHBIX NMpeanpusaTuil. IMeHHas Mozaenb OyAeT CIyKHUTh OCHOBAHHEM IS
3¢ PEKTUBHOTO BHEAPEHUSI MHHOBAIMOHHBIX, SKOJIOTHYECKHA OPUEHTHPOBAHHBIX U
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Introduction. The pandemic situation in Kazakhstan has changed significantly
in the tourism sector. During COVID-19, the number of visitors to the country
decreased. Despite these circumstances, we can say that they opened up new
opportunities in the field of Tourism. As part of the modernization of public
consciousness, interest in the development of domestic tourism has increased. In
principle, the current stage of development of Kazakhstan is determined by digital
transformation in all industries and enterprises. If we take the hotel business in
these areas, we all know that there are several digitalization technologies in it. The
development of named technologies acts in a new way in the space of optimizing
business processes and improving quality. The areas and systems of effective
coordination of digital transformation and environmental management tools, the
provision of contactless technologies and remote services are becoming particularly
relevant at this time.
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The concept of sustainable development of the hotel business requires fast and
high-quality management in digital systems. In our study, two areas are considered
equally: digital transformation and environmental management. Here, first of
all, the activities of tourist complexes in the direction of the hotel are discussed,
to which we include methods and techniques for improving tourist destinations
adopted in the development strategy. Among the main ones are the expansion of
air and rail routes, access to regular city transport. We also mean the alignment and
alignment of road networks, the transport system and infrastructure in the process
of crossing the border, as well as water supply. We conclude that the development
of local areas, the creation of Solid Waste Management Systems, the maximum
supply of facilities with electricity, and the expansion of other elements of tourist
infrastructure can be included in these categories.

The proposed concept takes into account both cultural and ethnic, complete
historical heritage, as well as unique gastronomic traditions, starting with the
natural wealth of the country. They will expand tourist facilities and systems as
much as possible, improve the quality of services, and develop a systematic tourism
product. Of particular importance, we can mention the project "geography of sacred
places of Kazakhstan", because within the framework of which the sacred places of
our country are highlighted on the geographical map and are formed as important
cultural values (The Government of the Republic of Kazakhstan, 2023).

In developed countries, the concept of an ecological hotel has been developed in
order to consider finding harmony with the surrounding environment. We believe
that its main goal is to reduce production costs and protect the environment. Green
hotels seek to reduce chemical inclusions. It itselfis a prerequisite for Environmental
Management.

Literature review. We can see in the works of several scientists that today the
hospitality industry is undergoing significant changes due to digital transformation
and environmental restrictions. Therefore, the hotel business strives to increase
competitiveness and correctly implement innovative and technological management
solutions. In order to effectively use the resources used in the study and prevent
threats, it can set new requirements related to the reduction of waste and their
volume, adapt them to them. Traditional management systems that have been used
to this day cannot fully ensure the special priority of current economic indicators.

This is due to the fact that the processes of taking environmental responsibility
on the part of consumers, the correct use of advanced digital services, and improving
energy-saving technologies in practice will be determined. The development of the
concept of sustainable development, based on the relationship between ecology,
management and digitalization, is a prerequisite for the revival, competitiveness of
the services of Hotel Enterprises.

The purpose of the study is to develop digital technologies that shape the
sustainable development of the hotel business, a comprehensive concept that aligns
the environment with environmental management mechanisms.
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Tasks in achieving this goal:

- identification of digital transformation processes in the hotel business;

- analysis of revitalization approaches in Environmental Management;

- development of the "eco-digital management structure" in improving
environmental performance with the help of digital tools;

- propose a model for implementing the concept of sustainable development.

- formulate practical recommendations in the systematization of solutions in the
application of digital transformation in the hotel management flow.

Methods and materials. Currently, in the hospitality industry, digital
transformation and environmental management are closely interrelated and are
considered as one of the main factors in ensuring sustainable development. The
introduction of digital technologies will allow to comply with environmental
standards, optimize operational processes and improve management efficiency.
The scientific foundations in this area are widely considered in works analyzing
digital changes in the field of tourism and hospitality (Buhalis and Law, 2008).
In addition, online platforms, social media and digital communications play an
important role not only in promoting hotel services, but also in changing customer
behavior and shaping their choice models (Xiang and Gretzel, 2010). And the
problems of sustainable tourism and environmental responsibility are characterized
as an important condition for the long-term development of the hospitality industry
(Gossling, 2000).

Key components of the "green hotel" model in the hospitality industry include
Big Data Analysis (Big Data), the Internet of Things (IoT), artificial intelligence,
automated energy management systems, "smart rooms" and environmental
monitoring technologies (Mensah, 2014). The use of such solutions creates
conditions for controlling resource consumption, saving energy and water, efficient
waste management and improving the environmental efficiency of hotel activities.
Research shows that the introduction of artificial intelligence and IoT technologies
in hotel management not only increases operational efficiency, but also contributes
to improving sustainability indicators (Tamara Gaich and Marko, 2024). In addition,
environmental certification systems such as LEED, ISO 14001 and open digital
reporting strengthen the trust of guests and strengthen their tendency to choose
environmentally responsible hotels (Agybetova et al., 2025).

International experience shows that the introduction of the concept of "smart
hotel" in European countries, Japan, Singapore and South Korea gave tangible
results. In particular, a significant increase in the level of energy efficiency, a
reduction in operating costs and compliance with environmental requirements
prove the practical significance of this model. These trends clearly demonstrate
the relationship between digital technologies and environmental management
approaches and prove that their coordinated application is an effective tool for
achieving sustainable development goals.

At the same time, the role of user-generated content (UGC) is also increasing.
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Nowadays, tourists often rely on ratings, comments on social networks and visual
materials when choosing a hotel. Such an information environment directly affects
the formation of public opinion about the adherence of hotels to the principles of
sustainable development.

At the same time, the results of the study show that the level of comprehensive
study of digital transformation and Environmental Management in the hotel business
in Kazakhstan is still insufficient. In this regard, the scale of the use of digital
technologies and the practical impact of environmental management mechanisms
require a deeper scientific analysis. To solve this problem, it is necessary to develop
a comprehensive concept focused on sustainable development, combining digital
transformation and environmental management in the hotel business. Such a
concept will increase the competitiveness of domestic hotel enterprises and ensure
their compliance with international standards (Sakhanova et al., 2025). In addition,
it can be considered as a systematic paradigm that includes a balance of economic,
environmental and social interests (Figure 1).

social responsibility

Figure 1 — Classic Triple model of the concept of Sustainable Development
Note: Compiled by authors

As shown in the figure, the ESG (Environmental, Social, Governance)
model, which includes the three main components of sustainable development
— environmental, social and managerial aspects — is an important platform that
determines the strategic development orientation of any organization. Within
this model, sustainable development is not limited to environmental issues, but
also involves ensuring the economic efficiency, competitiveness and long-term
sustainability of the organization. Social responsibility, in turn, aims to create
a safe, comfortable and inclusive environment for guests and employees. The
environmental component is based on minimizing the negative impact on the
environment. Since the activities of hotel enterprises are associated with a large
consumption of water, energy and material resources, the problem of efficient use
of resources and waste management is of particular relevance in this area. Excessive
consumption of resources often leads to an increase in waste and an increase in the

environmental burden.
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In this regard, the implementation of the principles of sustainable development
will improve the efficiency of resource management, improve the quality of
service, create an environmentally responsible corporate image and preserve long-
term commercial values. The ESG model creates conditions for organizations to
systematically improve sustainability indicators, as well as improve the quality of
managerial decisions at the strategic and operational levels. As a result, the increase
in environmental awareness of consumers and the strengthening of environmental
requirements are becoming an important factor in the long-term profitability of
the hotel business (Yashkov and Volkova, 2021). In this context, a comprehensive
management approach is formed that combines economic efficiency, environmental
responsibility and social significance.

In the scientific literature, sustainable development is considered as one of
the models of the evolutionary development of society, in which the biosphere is
recognized as the natural habitat and the basic condition for the existence of mankind.
In accordance with this, the concept of sustainable development is characterized
as a systematic approach to management that ensures mutual harmonization of
human activities and the natural environment. The main goals of the sustainable
development of hotel enterprises are formed on the basis of these principles (Fig.2).

Figure 2 — goals of sustainable development of Hotel Enterprises
Note: Compiled by authors

Along with the goals shown in the figure, such areas as improving anti-crisis
management strategies and increasing overall competitiveness in the context of
the sustainable development of Hotel Enterprises also occupy an important place
(Kobyak and Makhlouf, 2020). Hotels strive to increase customer satisfaction and
loyalty by offering various combinations of additional and auxiliary services. This,
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in turn, will become a key factor in effective management, stable profitability and
long-term position in the market (Rakhimbekova et al., 2024).

Assessment of sustainable development is not limited to the framework of the
ESG model, but is carried out through an expanded system of indicators, which
includes the features of the institutional environment and the level of development
of information and communication technologies. Such an integrated approach
makes it possible to comprehensively assess the sustainability-oriented activities
of organizations.

The introduction of the principles of sustainable development in the hospitality
industry will bring the activities of enterprises to a qualitatively new level. In
particular, hotels and restaurants create a high-level service environment by
ensuring environmental safety, efficient use of resources, and strengthening
social responsibility. In addition, the creation of favorable working conditions
for employees strengthens the internal stability of the organization and increases
corporate efficiency.

At the present stage, the rapid development of digital technologies has a
significant impact on sustainable development processes (Gavchuk, 2024).
Technologies such as the integration of online and offline spaces, communications
in social networks, mobile applications, virtual and augmented reality, as well as
the Internet of Things (IoT) are transforming consumer behavior and changing the
forms in which they interact with brands. These trends make it possible to form
new competitive advantages through the introduction of innovative solutions for
enterprises in the field of hospitality (Arkhipova et al., 2020).

In the course of the study, a complex of analytical, comparative and graphic
methods was used. These approaches made it possible to systematically analyze
international and domestic scientific publications, concepts of sustainable
development, as well as environmental management mechanisms in the context
of digital transformation. A comprehensive review of the scientific literature
was conducted as a theoretical and methodological basis, and the experience of
implementing digital technologies and environmental management at Hotel
Enterprises in Kazakhstan was considered in comparison with the practice of
leading international hotel chains.

In addition, as part of the study, a conceptual model was developed and hotel
websites, mobile applications, "smart" technologies and online services were
evaluated in terms of customer orientation and quality of Service. As a result of the
use of analytical methods, the level of digital transformation and compliance of the
hotel industry in Kazakhstan with environmental standards was comprehensively
assessed and applied models of sustainable development were identified. This, in
turn, made it possible to compare them with international best practices.

In the course of the study, a number of systemic barriers to the development of
tourist infrastructure were identified and specific recommendations were developed
aimed at overcoming them. These issues were considered not only at the level of
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individual regions, but also as complex factors affecting the national economy. As
a result, their economic efficiency and influence were evaluated (Kurbanbayeva et
al., 2024). In addition, the main factors affecting the development of international
tourism and the synergistic effects arising from their relationship have been
scientifically substantiated.

Results. The introduction of digital solutions is aimed at optimizing operations
in the activities of the hotel and its interaction with the environment. In particular,
such technologies make it possible to reduce costs,improve the quality of staffing,
use resources more efficiently and flexibly adapt the organization's activities through
the automation of business processes. The concept of Environmental Management,
in turn, is considered as a comprehensive management system aimed at minimizing
environmental risks associated with the economic activities of the organization and
ensuring long-term sustainable development.

In this regard, we can see in Figure 3 an evening of organizational activities to
achieve the goals that shape environmental management. The figure also shows the
levels of characterization as a combination of management practices.

Figure 3 — the main components of an environmental management system
Note: Compiled by authors

The environmental management system is considered as a set of interrelated
components implemented through management processes of a continuous and
periodic nature (Kaviyarasu, 2024). Achieving sustainable development in the hotel
and restaurant business is achieved through the integration of several functional
areas. These include digital transformation in the optimization of operational
processes, automation aimed at the efficient use of labor resources, analytical tools
in the reduction of errors, forecasting models in cost management, initiatives aimed
at reducing environmental risks and improving the environmental performance of
infrastructure. In addition, these trends contribute to ensuring long-term economic
stability, increasing customer satisfaction, and creating socio-environmental
responsibility (Porter and Heppelmann, 2015).

Categorical data analysis allows for a systematic classification of environmental
factors and management services in the hospitality industry. These processes
include hotel management and monitoring systems, waste management and
recycling mechanisms, as well as analytical platforms and CRM systems. In order
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to improve energy efficiency, automated lighting and temperature control systems,
IoT sensors for weather monitoring, mobile applications and contactless service
technologies are widely used. In addition, environmentally oriented innovative
architectural solutions are considered as a strategic tool in the hotel industry. These
include" green " roofs, energy-saving technologies and engineering systems based
on the rational use of Natural Resources. These approaches not only increase the
energy efficiency of buildings, but also reduce the anthropogenic impact on the
environment and are an effective mechanism for implementing the principles of
Sustainable Development at a practical level (Michael Hall and Gossling Stefan,
2020).

Digital technologies are identified as a strategically important tool in achieving
sustainable development. Based on the analysis of Big Data (Big Data), the possibility
of automated management of hotel resources, optimization of operational loads and
increasing the accuracy of management decisions is formed. In addition, digital
solutions ensure transparency and reliability of environmental reporting, reducing
errors associated with the human factor in the process of using sensor systems.

As a result of the study, a conceptual model was developed that interconnected
and integrated the mentioned structural elements. This model relies on a system
analysis approach based on the consideration of the hotel as a complex socio-
economic system. In addition, in the process of forming the model, methods for
assessing the level of digital improvement, the results of expert interviews and a
comparative analysis of the implementation of environmental solutions were used.

Based on the results of the study, a concept for sustainable hotel development
based on digitalization and environmental management was developed, in this
concept several important components are given. The main ones are adaptive
digital infrastructure, the following comprehensive resource monitoring systems,
responsible behavior between guests and employees, the integration of operational
data in a single environment. The model "eco-digital Hote] Management stage"
analyzes the direction of the integrated structure (Figure - 4).

Digital management LoT sensors, Sustainable
platform /| environmental modules = / development

—

Figure 4 — Model" eco-digital hotel management"
Note: Compiled by authors

In this model, environmental aspects and digital technologies are combined
into one system. Table 1 below shows the relationship between key environmental
indicators and digital transformation.
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Table 1 — Indicators of digitalization on Environmental Protection

Digital Technologies Environmental Impact Usage Level, %
Smart automated accounting tools | Reduction of water consumption | 10-25

10T sensors Energy monitoring 15-30

Big data analytics (Big Data) Load optimization 30

Mobile services Cost savings 50-70

Note: compiled by the authors.

Ascanbe seen from the table, mobile services, thatis, the transition to the provision
of electronic services, online booking systems reduce paper costs, administrative
costs. And involving guests in environmental initiatives through digital platforms
strengthens the hotel's sustainability strategy, promoting responsible consumption.
We can see the indicators on it in Table 2 below.

Table 2 — Hotel stability indicators

Dimensions Indicators

Environmental Water and energy consumption, waste
Economic Profitability, operational efficiency
Social Guest satisfaction, corporate culture
Note: compiled by the authors.

The three areas analyzed as sustainability indicators in the table can also reflect
the actual environmental impacts of the hotel. In general, digital and environmental
modernization, which has a similar effect on this basis, is carried out through a
special program. In principle, some innovative practices in the use of such digital
technologies were analyzed, including the study of modernization measures to save
electricity, the results of which can be seen in Figure 5.

60%
40%
20% p
0% _ Effect
-20%
-40% . .
BMS LED LOT Total Savings: Saving Benefit:
climate savings: | 1520000- funds 297x6,
control 22+14+1 | 881600—= 200
6=42% 638400
mEffect -22% -14% -6% 42% 0 0 0

Figure 5 — Analysis of electricity consumption after Digital and environmental modernization
Note: Compiled by authors

As it turned out, we can see an increase in performance indicators in the analysis
of energy saving. The study analyzed the overall resource and cost savings (figure
6).
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Figure 6 — Analysis of resource and cost savings after environmental protection measures

According to the data presented, the indicators of resource savings and cost
reduction in environmental protection measures showed high efficiency. Thus, the
analysis of digital transformation in various areas has introduced an environmental-
digital model of the environment in our specific conditions. Made according to the
model:

- reduces energy consumption by 42 percent;

- reduces water consumption by 24 percent;

- minimizes annual expenses;

- increases the interest of guests and staff.

The introduction of such models in hotels will improve environmental
management systems. It also makes the financial performance of hotels more
profitable. Reduces the number of failures in mechanical systems, introduces
measures aimed at Sustainable Development.

Discussion. Digital transformation requires the introduction of innovative
digital solutions aimed at radically changing organizational structures, operational
processes, mechanisms for interacting with guests and mechanisms for making
managerial decisions. This process has a significant impact on the business
strategies of enterprises and serves as the basis for the development of new models
of value formation. From the point of view of the hotel industry, the introduction
of digital technologies allows for faster service processes and higher efficiency. In
particular, the use of integrated management systems, the integration of Internet of
Things (IoT) technologies into the management of intellectual infrastructure, and
the use of mobile services and contactless solutions to increase the comfort and
safety of guests are relevant.

In addition, artificial intelligence (Al) and big data analysis are increasing in
importance in the modern hospitality industry. These tools allow you to predict
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customer behavior, provide personalized services, and improve management
decisions. The integration of these technologies with energy management systems
contributes to ensuring resource efficiency and implementing the principles of
sustainable development.

An important place in the formation of Sustainable Development Strategies
is occupied by collective intelligence, institutional responsibility and multi-level
management mechanisms.At the same time, the need to balance the contradictions
between economic growth and environmental safety complicates the methodological
framework for sustainable development, since the simultaneous coordination of
both directions directly affects the quality of management decisions.

Conclusion. The results of the study determine the relevance of improving
environmental management systems and implementing digital transformation in the
hotel industry in Kazakhstan.During the development of this direction, a number of
structural problems were identified. These include a shortage of qualified specialists,
insufficient development of digital infrastructure, obstacles to the introduction
of modern technologies and management decisions. The lack of experience in
the integrated implementation of digital solutions and systematic approaches to
tourism development strategies indicates the need to take into account the regional
characteristics and local conditions of the country.

Based on the results of the study, the following recommendations are proposed:

-First, the creation of a single digital platform that combines automated control
tools, energy efficiency systems and services for attracting guests online;

- Secondly, the systematic implementation of data analysis in management
processes;

- Third, assessment and control of sustainability indicators using digital
technologies;

- Fourth, the development of corporate environmental culture through the active
involvement of guests and employees in environmental initiatives;

- Fifth, the phased implementation of digital transformation and its integration
into a single management system.

In conclusion, the combination of digital technologies and environmental
management concepts is a strategic direction for the sustainable development of
the hotel business. The presented models allow you to improve the control system,
effectively apply digital solutions.
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