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EUROPEAN EXPERIENCE AND PROSPECTS FOR THE IMPLEMENTATION
OF ENVIRONMENTAL CERTIFICATION IN UKRAINE’S HOSPITALITY SECTOR

Purpose. This study analyzes the European experience in implementing environmental certification sys-
tems in the hospitality industry (ISO 14001, EU Ecolabel, Green Key) and identifies prospects for their adaptation
in Ukraine. The focus is on the role of certification as a tool for sustainable management, ecological safety, and
competitiveness of the HoReCa sector.

Methods. The research applies system-analytical, comparative, statistical, and information-entropy ap-
proaches.

Results. The data sources include EU Ecolabel, Green Key, and EMAS registers, Eurostat, Hotel Footprint-
ing 2024, and scientific articles Brrmro 2020-2025. Quantitative indicators of energy and water consumption, CO-
emissions, and certified hospitality facilities in EU countries were evaluated. Over 4200 European hotels hold Green
Key certificates and around 900 have EU Ecolabel status, with the highest concentrations in Denmark, France, Spain,
and Italy. ISO 14001 implementation reduces energy use by 15-25 %, water consumption by 20 %, and waste gen-
eration by up to 30 %. Major barriers for Ukraine include lack of incentives, insufficient environmental awareness,
and limited availability of certified auditors. A national initiative “Green Hospitality UA” is proposed, based on EU
Ecolabel principles and the Green Deal Policy.

Conclusions. Environmental certification serves as an effective mechanism for ensuring ecological safety
and sustainable development of hospitality enterprises. Integrating EU standards into Ukraine’s HoReCa sector
will enhance resource efficiency, reduce environmental pressure, and improve its green reputation. Further re-
search should focus on economic modeling of certification effects and integration into national tourism and envi-
ronmental management policy.
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Introduction

The hospitality sector is among the most industry accounts for about 8% of global CO.-
dynamic branches of the global economy and, equivalent emissions, with 20-25% of these at-
at the same time, a significant factor influencing tributed directly to the activities of hotels and
the state of the environment. Hotel and restau- food service establishments [2]. These pro-
rant complexes, together with related tourism cesses occur in close interaction with urban en-
services, create a considerable anthropogenic vironments, transport infrastructure, and water
burden on natural systems through energy and and energy systems, highlighting the need for
water consumption, waste generation, and the systematic environmental safety management
emission of greenhouse gases and air pollutants within the industry.
[1]. According to the United Nations Environ- In the context of growing public demand
ment Programme, the tourism and recreation for sustainable development and increasing eco-
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awareness among consumers, reducing the eco-
logical footprint of the HoReCa sector has be-
come a strategic priority in both international
and national programmes. Within the frame-
work of the Green Deal and the Circular Econ-
omy Action Plan, the European Union has iden-
tified the hospitality industry as one of the pri-
ority sectors for decarbonization and improved
resource efficiency [3]. In this regard, the im-
plementation of Environmental Management
Systems (EMS) is viewed not only as a volun-
tary tool of corporate responsibility but also as
a practical mechanism for enforcing environ-
mental policy.

One of the most widespread international
standards is ISO 14001, which defines the re-
quirements for an enterprise-level environmen-
tal management system. Its main goal is to en-
sure a continuous improvement cycle through
the identification of environmental aspects of
operations, control of resource flows, setting of
objectives, monitoring of indicators, and con-
ducting of internal audits [4]. Alongside ISO
14001, other certification schemes are actively
applied in the hotel sector, including Green
Key, EU Ecolabel, LEED, EarthCheck, Green
Globe, and Travelife, all of which are based on
the principles of rational use of water and en-
ergy resources, waste management, biodiversity
conservation, and environmental education of
personnel [5, 6].

European studies indicate that certified
hotels reduce energy consumption by an aver-
age of 18-25%, water consumption by 15-20%,
and the amount of solid waste generated by 10—
30% compared to non-certified ones [7]. Such
results are achieved through the introduction of
technical innovations (heat recovery systems,
LED lighting, greywater reuse, on-site
wastewater treatment) as well as environmen-
tally oriented managerial solutions, including
“green procurement” policies and eco-labelling
of food products [8].

Beyond the direct ecological effect, certi-
fication provides socio-economic benefits: in-
creased competitiveness of hotels, strengthen-
ing of brand reputation, enhanced customer loy-
alty, and higher profitability [9]. According to
the study by Velaoras et al. (2025), hotels certi-
fied under Green Key or ISO 14001 demon-
strate, on average, 12% higher occupancy rates
and 15-18% higher customer satisfaction com-
pared with control groups [10]. At the same
time, barriers to wider adoption of eco-certifica-
tion remain: high implementation costs, low
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awareness among small business owners, lim-
ited access to preferential financing, and the ab-
sence of state incentives [11].

For Ukraine, the issue of environmental
modernization in the hospitality industry gains
particular importance in connection with the
process of European integration and the need to
harmonize national standards with EU require-
ments. Despite the adoption of several legisla-
tive acts in the field of environmental protection
— such as the Law of Ukraine “On the Basic
Principles (Strategy) of the State Environmental
Policy of Ukraine until 2030 (2019), the Law
“On Tourism” (1995), and the national stand-
ards DSTU ISO 14001:2015 — the actual level
of implementation of environmental manage-
ment systems remains low. According to re-
searchers, the share of certified establishments
within the total number of HoReCa enterprises
does not exceed 1%, whereas in EU countries it
reaches 20-25% [12].

In recent years, scientific research de-
voted to the ecological transformation of the
hospitality sphere has intensified significantly.
The works of Abdou et al. (2020) [13] describe
the mechanisms of implementing the “green ho-
tel” concept in developing countries; Prakash et
al. (2022) [14] explored the structure of sustain-
able practices in hotel management; Ma-
koondlall-Chadee & Bokhoree (2024) [15] ana-
lyzed methods for assessing EMS effectiveness
through indicators of energy use and waste gen-
eration. Nevertheless, most publications focus
on economic or behavioral aspects, while the
environmental dimension—particularly the eval-
uation of environmental impact and the spatial
adaptation of EU standards to Ukrainian condi-
tions—remains insufficiently studied.

Given the above, there is a need for a
comprehensive study that integrates the princi-
ples of environmental monitoring, environmen-
tal management, and eco-economic analysis of
hospitality enterprises. Such an approach makes
it possible not only to assess the effectiveness of
certification systems but also to view them as
tools for modeling and optimizing the state of
the environment, fully consistent with the con-
cept of neoecology — a field focused on integrat-
ing natural and social components of develop-
ment [16].

The aim of this study is to assess the role
of environmental certification in ensuring sus-
tainable development and environmental safety
in the hospitality industry, to analyze European
experience in implementing environmental
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management systems (ISO 14001, EU Ecolabel,
Green Key), and to determine the possibilities
for harmonizing these standards in Ukraine,

taking into account the concept of the infor-
mation-entropy approach to the management of
environmental systems.

Objects and Methods of Research

The object of the research is the environ-
mental certification of hospitality enterprises as
a tool for managing the state of the environ-
ment. The subject of the research is the relation-
ship between the implementation of Environ-
mental Management Systems (EMS)-specifi-
cally ISO 14001, EU Ecolabel, and Green Key
standards—and the indicators of sustainable de-
velopment, environmental safety, and the effi-
ciency of natural resource use within the hospi-
tality sector.

The study is based on the hypothesis that
integrating certification standards into an enter-
prise’s management system contributes to re-
ducing the entropy of the “hotel-environment”
ecological system, that is, to increasing the de-
gree of orderliness in the use of energy, water,
and materials, and reducing negative environ-
mental impacts [1, 2].

To achieve the aim of the study, a set of
open databases and secondary statistical materi-
als was used, including: EU Ecolabel Register
(European Commission, DG Environment),
which contains information on accommodation
facilities certified under the EU environmental
criteria. From this database, data were selected
on the number of certified hotels, geographical
distribution, and main environmental indicators
(energy, water, waste); Green Key International
Database (Foundation for Environmental Edu-
cation) — a global register of enterprises holding
Green Key certification, from which data by Eu-
ropean countries, types of establishments, and
years of certification were used; Cornell Hotel
Sustainability Benchmarking Index (CHSB) —
an annual database of energy use, water con-
sumption, and CO: emissions in the hotel sector
(by region and category); Eurostat Environmen-
tal Accounts — datasets env_ac_eneind (energy
indicators), env_ac ainah r2 (water use), and
env_wasgen (waste in the service sector); Na-
tional Statistical Reports of Ukraine (State Sta-
tistics Service, 2023-2024) — data on the num-
ber of accommodation facilities, volumes of en-
ergy and water consumption, tariff policy, and
cost structure in the HoReCa sector.

Ten EU countries (Denmark, Italy,
Greece, Poland, France, the Netherlands, Spain,
Portugal, Germany, and the Czech Republic)
were compared with the approximate indicators
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for Ukraine to identify the gap between the level
of implementation of environmental standards
and ecological performance.

The methodological framework of the
study is based on ecological-economic and in-
formation-entropy approaches to assessing the
effectiveness of environmental management
[4]. It involves a multi-level analytical structure
comprising:

e Structural-analytical level — description
and classification of environmental certification
systems according to the content of their crite-
ria, the degree of regulation, and the scope of
application.

e Comparative-statistical level — analysis
of environmental indicators of certified and
non-certified hotels (based on aggregated
CHSB and EU Ecolabel data).

e Model-evaluative level — calculation of
sustainability indices for hotel operations and
assessment of the degree of reduction in anthro-
pogenic environmental impact.

e System-prognostic level — evaluation of
the potential for harmonizing EU standards
within the Ukrainian context, taking into ac-
count environmental legislation and institu-
tional barriers.

Based on the recommendations [5—7], the
study employs a system of quantitative sustain-
ability indicators reflecting the key aspects of
the hospitality sector’s environmental impact
(Table 1).

The sustainability index was calculated
using the normalized integration formula:

( E w R C )’ (1)

1
Si=1-—-
Eref Wref Rref Cref

4

where: (Eref, Wret, Rref, Cref) TEpresent the ref-
erence (EU-average) values for certified hotels.

Thus, (S; = 1) corresponds to the highest
level of sustainability, while (S; — 0) indicates
the lowest.

To achieve the research objectives, the fol-
lowing methods were applied: comparative-ana-
Iytical method — for analyzing the structure and
criteria of 1SO 14001, Green Key, and EU Eco-
label standards; environmental normalization
method — to calculate relative impact indicators
per unit of area or service; correlation-regression
analysis — to identify the relationship between
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Table 1

System of Quantitative Sustainability Indicators for Assessing the Effectiveness
of Environmental Management in the Hospitality Sector

Category Sg::ll of Meilllll:emen ¢ Description
Energy consumption (E) | kWh/m? or Total electricity consumption during
kWh/guest-night the operation period.

Water consumption (W) | L/guest-night Average daily water use.

Waste generation (R) | kg/guest-night Amount of solid waste generated.

CO: emissions (C) | kg CO2/guest-night Estimated according to the Hotel
Carbon Measurement Initiative
(HCMI) methodology.

Sustainability index (S;) | dimensionless Composite indicator integrating
the parameters ( E, W, R, C).

the certification level (presence or absence of
standard) and the performance indicators ( E, W,
R, C, S_i ); SWOT analysis — for systematizing
the strengths, weaknesses, opportunities, and
threats associated with the implementation of
certifications in Ukraine; content analysis — for
evaluating EU strategic documents and national
sustainable tourism programs; information-en-
tropy method — for qualitative generalization of
the degree of orderliness in environmental flows
within the “hotel-environment” system and for
identifying the potential reduction in entropy as
a target of environmental management [8].

The study covers the period 2018-2024,
during which there has been a notable 45% in-
crease in the number of eco-certified enterprises
in the EU and the emergence of sustainable
tourism initiatives in Central and Eastern Eu-
rope. The spatial analysis was conducted at two
scales: regional level — EU countries officially

registered under EU Ecolabel or Green Key cer-
tification; nNational level (Ukraine) — assess-
ment of potential opportunities for adapting cer-
tification systems based on the current legal
framework, natural-resource characteristics,
and state of infrastructure.

The proposed methodological approach
integrates economic—ecological analysis, com-
parative evaluation of EMS standards, and the
information—entropy approach to managing
sustainable systems. Unlike most studies that
focus mainly on the socio-economic effects of
certification [9, 10], the present research aims to
provide a quantitative assessment of the envi-
ronmental outcomes of standard implementa-
tion, integrating indicators of energy, water,
waste, and CO: emissions into a single sustain-
ability index, and analyzing the spatial adapta-
tion potential of environmental management
systems for the Ukrainian HoReCa sector.

Results and Discussion

1. Expansion of Environmental Certifica-
tion Systems in the Hospitality Sector

An analysis of statistical data for 2018-
2024 indicates a steady increase in the number of
hospitality enterprises implementing environ-
mental standards within the European Union.
According to the EU Ecolabel and Green Key da-
tabases, the total number of certified hotels in EU
countries exceeded 6,200 establishments in
2024, which is 45% higher than in 2018 [17]. The
highest concentrations are observed in Denmark,
France, Spain, Italy, and the Netherlands, coun-
tries with a long-standing history of voluntary
environmental schemes and strong governmental
support for “green” tourism [18].

The high level of certification in Northern
and Western Europe can be attributed to financial
incentives (such as tax reductions and grant pro-
grams), legal integration of EMS standards into
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national licensing systems, and active engage-
ment of local authorities. For example, in Den-
mark, more than 75% of hotels belonging to the
national hotel association hold a Green Key cer-
tificate, while in the Netherlands, over 60% of
accommodation enterprises have implemented
ISO 14001 or equivalent EMS frameworks [19].

In contrast, Central and Eastern European
countries (Poland, the Czech Republic, Hungary,
Bulgaria, Romania) demonstrate significantly
lower levels—no more than 10-12% of all accom-
modation facilities [20]. This is largely due to in-
sufficient institutional support, the absence of na-
tional environmental tourism programs, and lim-
ited awareness among small businesses regard-
ing the benefits of certification.

As of 2025, Ukraine does not have any of-
ficially Green Key or EU Ecolabel certified es-
tablishments, although several international hotel
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chains (Hilton, Radisson, Reikartz) have par-
tially implemented internal environmental poli-
cies harmonized with 1SO 14001 [21]. This sug-
gests substantial potential for the development of
a national certification system, especially in the
context of Ukraine’s forthcoming EU accession
and the adaptation of environmental legislation
to European requirements.

2. Classification and Characteristics of
Major Environmental Standards

The 1SO 14001 Environmental Manage-
ment Systems standard is an internationally rec-
ognized framework for developing, implement-
ing, and improving enterprise-level environmen-
tal management systems. In the hotel sector, this
standard involves identifying environmental as-
pects (energy, water, waste, chemicals), develop-
ing an environmental management policy, set-
ting objectives, defining monitoring and auditing
procedures, and documenting results and im-
provement plans [22].

A study by Dias et al. (2024) demonstrated
that 1ISO 14001-certified hotels achieve, on aver-
age, a 20% reduction in energy use, a 15% reduc-
tion in water consumption, and a 25% reduction
in waste generation compared with non-certified
enterprises [23]. Moreover, ISO 14001 promotes
the formation of an environmental culture among
staff and facilitates integration into international
tourism supply chains.

The EU Ecolabel is the official voluntary
certification system of the European Commis-
sion. Its criteria cover the entire life cycle of hos-
pitality services—from energy and water supply
to procurement, cleaning, catering, and infor
mation policy. A distinctive feature of the EU
Ecolabel is its combination of quantitative and
qualitative criteria, including: energy consump-
tion < 90 kWh/m? per year; water consumption <
350 L/guest-night; share of renewable energy >

50%; implementation of towel and linen reuse
programs [24].

The EU Ecolabel has been actively ex-
panding in Italy, Spain, Portugal, and Greece.
Between 2018 and 2024, the number of certified
hotels increased from 800 to 1,500, reflecting
stable business interest and strong support from
national environmental agencies [25].

The Green Key program, developed by the
Foundation for Environmental Education (FEE),
is a global initiative specifically targeting the
tourism and HoReCa sectors. Its criteria are di-
vided into five groups: Environmental manage-
ment; Technical measures (energy, water, waste,
chemicals); Corporate social responsibility; In-
formation policy and staff training; Customer
communication [26].

Green Key uses a points-based system and
requires annual re-audits, which strengthens trust
in certification. According to 2024 data, more
than 4,200 hotels in 67 countries worldwide hold
this certificate, approximately 70% of which are
located in Europe [27].

3. Comparative Characteristics of Envi-
ronmental Certification Standards

A consolidated analysis of the criteria
demonstrates that all three systems — 1SO 14001,
EU Ecolabel, and Green Key — pursue similar ob-
jectives (reducing negative environmental im-
pacts and increasing resource efficiency) but dif-
fer in their scope, flexibility, and institutional
frameworks (Table 2).

According to Wilco W. Chan (2009) [28],
Green Key is the most attractive system for small
and medium-sized businesses, whereas SO
14001 is optimal for large hotel chains, and EU
Ecolabel provides the highest level of environ-
mental reputation, being recognized by EU au-
thorities.

Table 2

Comparative Characteristics of Environmental Certification Systems in the Hospitality Sector
(ISO 14001, EU Ecolabel, Green Key)

Characteristic ISO 14001 EU Ecolabel Green Key

Type of standard International Official EU ecolabel Non-governmental voluntary
initiative

Main focus Management system Service life-cycle criteria Category-based environmental
assessment

Verification Independent audit Official approval by a com- | Annual audit by FEE

petent EU body

Adaptation flexi- High (applicable to all | Medium (only for tourism High (adaptable to local

bility sectors) services) conditions)

Implementation High Medium Low

cost
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4. Impact of Certification on Environmen-
tal Indicators

The use of open data from CHSB 2024 en-
ables a quantitative comparison of the environ-
mental effects of certification. Average values
for EU hotels are presented below (Table 3).

Thus, environmental certification has a
statistically significant positive effect (p < 0.05)
on all major sustainability indicators [29]. The
most substantial reduction in waste generation is
explained by the systematic implementation of
waste separation and food waste minimization
programs, while improvements in energy effi-
ciency result from the modernization of lighting,
ventilation, and heating systems, as well as the
introduction of smart-room technologies.

5. Economic Effects of Implementing En-
vironmental Standards in the Hotel Industry

The results presented by Chi et al. (2022)
[30] demonstrate that environmental certifica-
tion delivers not only environmental improve-
ments but also significant economic benefits.
Based on an analysis of 420 hotel enterprises
across 15 EU countries, the following average
trends were identified: Reduction in energy-re-
lated operational costs — by 18-27 %; Reduction
in water consumption — by 15-20 %; Reduction
in waste management expenses — by 25-30 %;
Increase in room occupancy — by 10—12 % on
average; Growth in brand market value — by 5—
7 % in the long term.

Table 3
Environmental Effects of Hotel Certification in the EU According to CHSB 2024
Indicator Non-certified hotels Cer;gtg(iilggilj %J(iZf::)leﬁey / Redu:/itlon,
Energy, kWh/m? per year 310 240 22.6
Water, L/guest-night 430 360 16.3
Waste, kg/guest-night 1.8 1.2 333
COz, kg/guest-night 20.4 15.8 22.5

Hence, environmental certification creates
a dual effect — economic (cost reduction, profit
growth) and socio-environmental (improved
brand image, enhanced customer trust, and devel-
opment of employees’ environmental culture).

A survey of hotel managers conducted by
the authors [31] revealed that 67 % of respondents
perceive certification as a strategic investment, 21
% as a marketing tool, and only 12 % as a forced
response to market pressure. This indicates a grad-
ual transition from declarative to conscious ap-
proaches in environmental management within
the hospitality industry.

6. Social Effects and Consumer Behavior
Change

Among the key findings of the study [32] is
an analysis of the relationship between the level of
environmental certification and hotel guest behav-
ior. It was found that 76% of customers are willing
to choose a “green” hotel if the price is compara-
ble, and 34% are even ready to pay 5-10% more
for an environmentally friendly service.

Behavioral changes are also reflected in
higher participation rates in towel and linen reuse
programs and in the reduced frequency of daily
room cleaning. In certified hotels, such initiatives
are supported by an average of 70-75% of guests,
while in non-certified hotels — only 40% [33].

These indicators show that environmental
certification fulfills an educational function — it
promotes the spread of environmental awareness
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among consumers, encourages the formation of
“green demand,” and enhances the long-term
competitiveness of enterprises.

7. Managerial Advantages of EMS Systems

Implementing an Environmental Manage-
ment System (EMS) in accordance with 1SO
14001 or EU Ecolabel transforms the organiza-
tional structure of a hospitality enterprise by in-
troducing new management practices such as:
regular environmental audits; appointment of an
environmental manager; maintenance of re-
source consumption logs (energy, water, chemi-
cal agents); development of environmental im-
provement action plans; staff training on envi-
ronmental issues [34].

Such measures not only optimize internal
processes but also enhance corporate reputation
among partners and investors. Moreover, certifi-
cation facilitates participation in national and EU-
funded sustainability programs (such as the EU
LIFE Programme and Horizon Europe), which re-
quire compliance with environmental manage-
ment criteria.

8. Comparative Analysis: EU vs. Ukraine

Despite the active development of environ-
mental certification in EU countries, in Ukraine,
the implementation of such systems remains at an
early stage. The results of the comparative analy-
sis reveal significant institutional and informa-
tional asymmetry (Table 4).
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Table 4
Comparative Characteristics of Environmental Standard Implementation in the Hospitality Sector
. Ukraine e
Indicator EU (average) (estimate for 2024) Deviation
Share of certified hotels, % 22 <1 -95%
Availability of national Tax benefits, grants, advisory
. . Absent -
incentives support
Legislative integration of EMS Aligned with EU regulations 3
(EMAS) Fragmentary
Availability of data and audits Open registries (EU Ecolabel, No centralized database B
Green Key)

Average energy use, KWh/m? 240 > 400 +67%
Average water consumption, 360 - 550 +529
L/guest-night
Waste generation, kg/guest-night 1.2 =2.0 +67%

The data show that Ukrainian enterprises
consume 1.5-2 times more resources per ser-
vice unit than certified hotels in the EU [35].
The main causes include low energy efficiency,
obsolete water-supply technologies, the absence
of waste separation systems, and limited access
to environmental knowledge and consultancy.

These disparities underline the need for
institutional modernization, improved environ-
mental awareness, and the creation of national

incentive mechanisms to facilitate the transition
toward sustainable hospitality practices aligned
with EU standards.

9. SWOT Analysis of Environmental
Standard Implementation in Ukraine’s Hospi-
tality Sector

To assess the potential for integrating
ISO 14001, EU Ecolabel, and Green Key stand-
ards into Ukrainian practice, a SWOT analysis

was conducted (Table 5).
Table 5

SWOT Matrix for Implementing Environmental Management Systems (EMS)
in Ukraine’s HoReCa Sector

Strengths (S)

Weaknesses (W)

* High share of natural recreational resources and
tourism potential;

* Low level of environmental awareness among
managers;

* Existence of the adapted national standard
DSTU ISO 14001:2015;

* Absence of a national eco-certification program,;

* Increasing demand for sustainable tourism
among foreign visitors;

* Lack of state incentives and preferential financing;

* Active participation of universities and
educational institutions in “green” education
initiatives.

¢ Outdated technical and material base in most
establishments.

Opportunities (O)

Threats (T)

» Harmonization of standards with EU legislation
following Ukraine’s accession;

* Financial constraints and economic instability;

* Participation in Horizon Europe, LIFE, Interreg
programs;

* Low interest from small businesses;

* Development of a national “Green Hospitality
UA” brand;

« High costs of audits and certification;

* Growing domestic “green” demand among
tourists.

EMS.

« Risks of formal (“paper-based”) implementation of

The results of the SWOT analysis indi-
cate that Ukraine possesses a high potential for
integrating environmental standards into the
hospitality industry. However, realizing this po-
tential requires the establishment of a state-sup-
ported motivation system (tax reductions, grant
programs, and methodological centers) as well

as informational and educational support for
businesses.

If such measures are implemented,
Ukraine’s hospitality sector could achieve the eco-
efficiency level of EU countries within 7-10
years, consistent with recent forecasts [36, 37].

~192 ~



ISSN 1992-4224 Jlropuna Ta noBkims. [Ipodaemu neoexonorii. 2025. Bumyck 44

10. Conceptual Model for Harmonizing
Standards in Ukraine

Based on the conducted analysis, a con-
ceptual model of harmonizing environmental
management systems has been developed. It is
grounded in the integration of international and
national instruments. The main elements of the
model are as follows (Fig. 11):

1. Regulatory integration — adoption of a
government resolution recognizing EU Ecolabel
and Green Key certifications as equivalents of na-
tional eco-standards.

2. Institutional support — establishment of
an Interagency Center for Sustainable Tourism
and Hospitality under the Ministry of Environ-
mental Protection and Tourism.

3. Financial incentives — introduction of tax
benefits and subsidies for enterprises holding
valid EMS certificates.

4. Educational component — development
of special training courses and certification pro-
grams for HoReCa managers.

5. Monitoring system — creation of a public
registry of certified enterprises and open access to
their environmental performance indicators.

GREEN HOSPITALITY UA
National Model for Harmonization of Environmental Management
Systems (EMS)

—_ |

1. Regulatory Integration
- Recognition of EU

2. Institutional Support
- Center for Sustainable

3. Financial Incentives
- Tax benefits for certified

Ecolabel and Green Key as
national eco-standards

- Harmonization with ISO
14001

Tourism under the Ministry of
Environmental Protection and
Tourism

- Partnershins with businesses

enterprises
- Grants and low-interest loans
for eco-modernization

— =

4. Educational Component

- Eco-education for the HoReCa sector
- EMS manager certification

- Green Hospitality training courses

l

5. Monitoring System

- Public registry of certified enterprises
- Open data on eco-efficiency
- SDG 12 and SDG 13 indicators

Fig. 1 — Conceptual model for harmonizing environmental certification standards for Ukraine

The proposed model aligns with the EU
approaches to achieving the Sustainable De-
velopment Goals (SDGSs), particularly SDG 12
“Responsible Consumption and Production”
and SDG 13 “Climate Action”, and contributes
to forming a national system of “green” com-
petitiveness.

11. Eco-Entropic Interpretation of Envi-
ronmental Certification Effects
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The information—entropy approach to
analyzing environmental certification is based
on the assumption that any economic system
operates within flows of energy, matter, and
information, which may be either ordered or
chaotic [38]. High entropy reflects uncon-
trolled resource consumption, waste genera-
tion, and inefficient process organization. Con-
versely, entropy decreases when a system
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transitions to structured management, i.e.,
when policies, norms, and procedures are es-
tablished to regulate resource use.

Formally, the level of environmental en-
tropy in a hotel complex, denoted as ( H_e ),
can be described through the variance (uncer-
tainty) of key indicators — energy (E), water
(W), waste (R), and CO: emissions (C) —as fol-
lows:

(2)

where (p;) represents the normalized propor-
tion of each environmental flow (E,W,R,C)
within the total resource circulation structure.

For non-certified hotels, the average en-
tropy value ( H_e ) equals 1.29, while for cer-
tified hotels, it decreases to 0.96, i.e., 25%
lower, indicating a higher degree of system or-
der [39].

Thus, implementing 1SO 14001 or
Green Key systems can be viewed as a mecha-
nism of entropic self-regulation, where re-
source information (monitoring, reporting,
control) reduces uncertainty and stabilizes the
interaction between the enterprise and the en-
vironment.

12. Environmental Optimization of the
“Hotel-Environment” System

Based on the previous indicators, a gen-
eralized model of environmental optimization
was developed, where the objective is to mini-
mize the total environmental impact ((1_e)) un-
der economic feasibility constraints:
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where (w_i) are the weighting coefficients of indi-
cator significance (in this study: (w; =
0,35; w, = 0,25; w; = 0,20; w, = 0,20)).
Calculations for 50 certified hotels
demonstrated that resource use optimization is
achieved through combined measures: 30—
35% — energy-efficient technologies (heat
pumps, heat recovery, LED lighting); 25% —
water-saving equipment (aerators, dual-flush
systems); 20% — reduction of food waste; 20%
— transition to renewable energy sources [40].
After implementing this comprehensive
strategy, the integrated sustainability index (S;)
increases from 0.71 to 0.87, corresponding to a
22% reduction in total environmental impact.
13. Information—-Energy Balance of the
System
In terms of information ecology, the “ho-
tel-environment” system can be viewed as an

Wrer
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open thermodynamic structure in a quasi-sta-
tionary equilibrium between consumed and re-
turned resource flows. Environmental certifi-
cation introduces a feedback loop in the form
of information flow (audits, reporting, inspec-
tions), which regulates the energy balance.

This relationship can be schematically
represented as:

Raw and energy flows — operational
processes — emissions/waste — informational
control (EMS) — corrective actions — new
cycle with reduced losses.

Thus, the information flow acts as a neg-
ative feedback mechanism that stabilizes the
system.

Calculations show that the energy effi-
ciency coefficient ((\eta_E = E_{out}/E_{in}))
in certified establishments reaches 0.84, com-
pared to 0.68 in conventional hotels — an im-
provement of approximately 24%. This indi-
cates that the system is approaching a state of
minimal entropy [41].

14. Relationship Between Environmen-
tal Certification and Environmental Safety

Within the framework of the neoecolog-
ical approach, environmental safety is under-
stood as a balanced state between economic ac-
tivity and natural processes, ensuring ecosys-
tem functionality and a comfortable human en-
vironment [42].

The results show that certification sys-
tems contribute to achieving this balance
through: reduction of anthropogenic pressure
on air, water, and soils; mitigation of pollution
risks (particularly from cleaning agents and
food waste); improvement of sanitary and hy-
gienic conditions within facilities; enhance-
ment of staff environmental competence;
strengthening the socio-economic resilience of
enterprises.

Together, these factors form localized
nodes of increased ecological stability, posi-
tively influencing territorial systems — cities,
resorts, and recreational zones. Thus, certified
hotels become integral elements of the regional
environmental safety system, characterized by
reduced entropy and enhanced predictability of
environmental processes [43, 44].

15. Model of Integrating Eco-Certifica-
tion into the Sustainable Development Strategy

Based on the conducted analysis, a model
linking environmental certification and the
achievement of Sustainable Development Goals
(SDGs) is proposed, encompassing three levels:
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1. Micro level (enterprise) — implemen-
tation of 1SO 14001, EU Ecolabel, or Green
Key; internal monitoring and environmental
reporting.

2. Meso level (region) — formation of
networks of certified establishments as ele-
ments of “green tourism clusters.”

3. Macro level (state) — integration of
EMS into national environmental safety and
tourism policies.

The model envisions phased develop-
ment: from pilot regions (Odesa, the Carpathi-
ans, Podillia) to a national program “Green
Hospitality Ukraine,” which could serve as an
analogue to European initiatives such as Blue
Flag or Eco-Tourism Label [45].

Implementation of this system will not
only reduce environmental risks but also en-
hance the tourism attractiveness of regions,
which is particularly important for Ukraine’s
post-war economic recovery.

Conclusions

The results of this study confirm that the
implementation of environmental standards in
the hospitality industry is an effective instru-
ment for environmental management and a key
driver of sustainable development. Through a
comprehensive analysis of ISO 14001, EU Eco-
label, and Green Key, their common features,
specific criteria, scope of distribution, and eco-
logical and economic outcomes were identified.
The main findings can be summarized as fol-
lows:

It has been established that environmen-
tal certification in the hospitality sector reduces
energy consumption by 20-25%, water con-
sumption by 15-20%, waste generation by 30—
35%, and CO: emissions by 20-25% compared
to non-certified enterprises. These results con-
firm the effectiveness of Environmental Man-
agement Systems (EMS) as practical mecha-
nisms for mitigating anthropogenic pressure on
the environment.

An eco-entropic model of certification
impact has been developed, describing the re-
duction of uncertainty (entropy) in environmen-
tal flows through the structuring of informa-
tional and resource processes within the “hotel—
environment” system. It was found that EMS
implementation reduces entropy by approxi-
mately 25%, thereby increasing the orderliness
and predictability of enterprise functioning.

Environmental certification produces a
dual positive effect: evironmental, through the
reduction of the impact on natural systems; and
socio-economic, through higher profitability,
improved customer loyalty, enhanced corporate
image, and better working conditions for staff.

A SWOT analysis of EMS implementa-
tion in Ukraine’s hospitality industry revealed
that the main strengths include significant tour-
ism potential, the existence of the adapted
DSTU ISO 14001:2015 standard, and the inter-
est of international hotel chains. The weak-
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nesses include the absence of state incentives,
limited financing, and a low level of environ-
mental management culture among business
owners.

A conceptual model for harmonizing Eu-
ropean eco-standards (ISO 14001, EU Ecolabel,
Green Key) in Ukraine has been proposed. It in-
cludes five key components: regulatory integra-
tion (recognition of European certificates); in-
stitutional support (creation of the Green Hos-
pitality Ukraine center); financial incentives
(tax reductions, grants); educational component
(training programs for HoReCa managers);
monitoring system (public registry of eco-certi-
fied facilities).

The developed provisions can be applied
in state policy for sustainable tourism, particu-
larly during the preparation of the National
Strategy “Green Hospitality of Ukraine”; in uni-
versity curricula for the fields of Hospitality and
Restaurant Management, Management, and En-
vironmental Safety; in the activities of profes-
sional associations (e.g., Ukrainian Hotel & Re-
sort Association, Federation of Restaurateurs of
Ukraine) for the development of sectoral eco-
management standards; and in business consult-
ing and environmental auditing during national
implementation of ISO 14001 and Green Key
systems.

For the first time in Ukraine’s hospitality
sector, an information—entropy interpretation of
environmental management has been proposed.
It allows the certification process to be under-
stood as a means of reducing entropy in an open
economic—ecological system, thereby increas-
ing systemic stability.

The implementation of EMS in the hotel
and restaurant sector should be included among
the priorities of Ukraine’s national environmen-
tal policy. It is necessary to establish financial
and fiscal incentives (tax reductions, grants,
low-interest loans for energy efficiency) and to
introduce a state pilot program “Green
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Hospitality Ukraine” to harmonize ISO 14001
and EU Ecolabel standards.

An important direction for the future is
the development of educational and awareness
programs to train specialists in environmental
management for the service sector. It is also ad-
visable to create a national open registry of en-
terprises certified under international eco-stand-
ards, with regular publication of environmental

Promising future research directions in-
clude: development of a regional environmental
safety index for tourism areas; deepening the en-
tropy-based analysis of resource flows in hotel
operations; assessment of the impact of digital
technologies (10T, big data) on EMS efficiency;
and modeling eco-economic risks associated
with implementing sustainability standards in the

performance indicators.

context of post-war economic recovery.
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€BPOIIEVICHKHAM JOCBIJ 1 IEPCIIEKTHBH BITIPOBA/’KEHH 1 EKOJIOT'TYHOI
CEPTU®IKALIIL Y COEPI TOCTHHHOCTI YKPAIHHA

MeTta. AHalti3 €BpOIEHCHKOTO JOCBIAY BIPOBAKEHHS CUCTEM €KOJIOT19HOI cepTrudikamii y cdepi rocTuH-
HocTi (ISO 14001, EU Ecolabel, Green Key) Ta Bu3HaunTi nepcrexTuBH ix aganrauii B Ykpaini. Oco0iuBy yBary
MPUIIICHO POJTi EKOJIOTIYHOT cepTu(iKaLii K IHCTPYMEHTY YIIPABIIiHHS CTAIMM PO3BUTKOM TOTEIHHO-PECTOPaH-
HOro Oi3Hecy, MiJBUIICHHS HOro eKOJIOTIYHOT 0€3MeKH Ta KOHKYPEHTOCIPOMOKHOCTI.

Metoan. BukopucTaHo CHCTEMHO-aHATITHIHHN, TIOPiBHAJILHAN, CTATUCTUYHAN Ta iH)OPMAIIIHO-CHTPO-
MIMHUN MAX0aHU.

PesyastaT. JKepenbHy 0a3y craHOBIATH odimiiiHi eBpomeiicbki peectpu (EU Ecolabel, Green Key,
EMADS), naui Eurostat, Hotel Footprinting 2024, a Takoxx HaykoBi mmyoJikariii Scopus i WoS (Velaoras et al., 2025;
Abdou et al., 2020; Prakash et al., 2022). 3xiificHeHO aHaTi3 KUTbKiCHUX TIOKa3HUKIB €HEPTO- Ta BOJIOCIIOKABAHHS,
BukuniB CO: Ta piBHs ceptudikauii mignpuemcts HoReCa y kpainax €C. BeraHoBneHo, 1o y kpainax €C nonaa
4200 3aco6iB po3mimeHHs MaroTh ceptudikat Green Key, a 6imspko 900 — EU Ecolabel; HaiiBumni TeMmu momru-
penns 3adikcoBano y Hanii, @pantii, Icnawnii ta ITanii. 3anmposamkenns cranaaptis ISO 14001 103Bosisi€ 3HU3UTH
eHeprocrnokuBanHs Ha 15-25 %, BogocnioxkuBanHs — Ha 20 %, yTBOpeHH: BimxoniB — 10 30 %. BusBiieHo 0CHOBHI
Oap’epu a1 YKpaiHu: BIICYTHICTh €KOHOMIYHHMX CTUMYIIIB, HU3bKHUIl PIBEHb €KOJIOTTYHOT KYJIbTYpH MEPCOHAIY,
HecTava cepTH(iKOBaHUX ayAUTOPIB. 3alIpOTIOHOBaHO MOIEIh HaIlioHANBHOI iHimiaTuBH « Green Hospitality UAy,
1o 6asyerscs Ha npunimnax EU Ecolabel ta Green Deal Policy.

BucnoBku. ExornoriuHa ceprudikalis € ai€eBUM MeXaHI3MOM IIiJIBUIEHHS €KOJIOT1YHOI Oe3lekn Ta cra-
JIOTO PO3BHUTKY TOTEIHHO-PECTOPAHHUX MiANPHEMCTB. AnanTtamnis ctagaptiB €C B YkpaiHi cnpuiTUMe 3MeH-
IICHHIO aHTPOIIOT€HHOTO HABAHTAXXEHHSI, 3pOCTAHHIO €HEProe()eKTUBHOCTI i POPMYBaHHIO MMO3UTUBHOTO €KOJIO-
rigHoro iMimKy ykpaincekoro HoReCa-cexkropy. ITogansimi qocmipKeHHS TOUIJIBHO 30CEPEIUTH Ha €KOHOMIU-
HOMY MOJENIOBaHHI eeKTiB ekocepTudikanii Ta iHTerpamnii ii B Aep>KaBHY HOIITHKY TypuU3My H €KOJOTI4HOTO
MEHE/KMEHTY.

KJIIOYOBI CJIOBA: exonociuna cepmudpikayis, cmanuti po3eumox, 20menbHo-pecmopantuil bisuec,
EU Ecolabel, Green Key, 1SO 14001

Kongpnixm inmepecie

ABTOD 3asBIIsIE, 110 KOHDITIKTY iHTEepeciB 110,10 MyOJiKanii 1boro pykomucy Hemae. Kpim Toro, aBTop mo-
BHICTIO IOTPUMYBABCSI €THYHNX HOPM, BKIIFOUAIOYH IUIariaT, hasbcuikallio JaHuX Ta II0ABIHHY ImyOuTiKarliro.
B po6oTi He BUKOPUCTAHO pecypc MTYYHOT'O IHTEIEKTY.
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