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REDUCING THE CARBON FOOTPRINT IN SUSTAINABLE TOURISM
AS A STRATEGIC OBJECTIVE OF THE ECOLOGICAL ECONOMY

SMEHLUEHHA BYITMELEBOIO chnify y CTAJIOMY TYPU3MI
AK CTPATEINYHE 3ABOAHHA EKONOIN4YHOI EKOHOMIKK

The article examines the economic and environmental aspects of reducing the carbon footprint
of the tourism sector in the context of the transition to a green economy. Particular attention is
paid to the transport component as the main source of greenhouse gas emissions. The factors
contributing to the growth of the environmental burden, in particular, mass air travel, are analysed.
A systematic list of mechanisms for decarbonising tourism is proposed, grouped by areas: strategic,
infrastructural, behavioural, regulatory and digital. It is proved that the decarbonisation of tourism
is an integral part of climate policy, which can ensure not only emission reductions but also the
economic sustainability of the industry in the long term. A model for implementing these mechanisms
in the practice of tourism policy in Ukraine has been developed. A SWOT-matrix is formed to assess
the potential opportunities and threats of responsible tourism.

Keywords: sustainable tourism, carbon footprint, ecological economy, transport, decarbonisation,
climate adaptation.

Typusm € 00HUM i3 HAUOUHAMIYHIUUX CEKMOPIE eKOHOMIKU, KU 0OHOUAC CNPUYUHSIE CYN-
mege exonociune HABAHMAdICeHHA. 3POCmanus 00CA2i6 MYyPUCMUYHUX Nepese3eHb, 0COONUBO
ABIAYItHUX, 3HAYHO NOCUTIOE BUKUOU NAPHUKOBUX 2a3i6. Lle cmeopioe HOGI suKkauKu OJis pedi-
3ayii npuHyunie cmano2o po3eumxy. YV 38 A3Ky 3 Yum 3MEeHUeHHs 8y2neyeso2o clioy 6 mypus-
Mi po32n0AEMbCS 5K KII0U08€e 3A80AHHS €KONIO02IUHOI eKOHOMIKU ma THCMPYMeHm KIIMamuy-
Hol adanmayii. Memorw cmammi € 0OTPYHMYB8AHHA eKOHOMINHOI OOYIIbHOCMI BNPOBAOHNCEHHS
MEXaHI3MI8 3MEHWEHHS BY2leyedo2o Ci0y 68 MyPUCMUYHOMY CEeKMOpi AK KAIOU0B020 HANPIMY
€KONI02IUHOI eKOHOMIKU, 4 MAKOHC AHANI3 MONCIUBOCMEN adanmayii mypucmuyroi iHoycmpii 00
KAIMAMUYHUX 3MIH WIISIXOM PO3BUMKY CIAN020 MPAHCHAOPMY, eKOA02IYHOI 102iCMUKU Ma HU3bKO-
gyeneyesux mexnHonoz2it. Y cmammi 00cniodHceno eKoOHOMIUHI Ma eKON02IYHI ACneKmu 3MeHULeHH S
gyeneyeso2o cioy mypucmuyHo20 cekmopy 6 KOHmeKcmi nepexody 00 eKON02IUHOI eKOHOMIKU.
Ocobnusa ysaza npudiiaemsvcs MpaHcnOPmMHIl CKIA008Ill AK OCHOBHOMY Oxcepeny NAPHUKOBUX
6uKku0ie. IIpoananizosano YUHHUKY, WO CHPUSIOMb 3DOCTAHHIO eKOLOIYHO20 HABAHMAICCHHS,
30KpemMa Macosi agianepenbomu. 3anponoHo8ano CUCMEeMAMU306aHull NepeiiK mMexanizmie oe-
KapOOHi3ayii mypusmy, 3epyno6anHux 3a HANpAMamu: CmpameiduHumy, iH@dpacmpyKmypHumu,
NOBEOIHKOBUMIU, Pe2VIAMOPHUMU ma yu@posumu. JJoeedero, wo OexkapOoHizayis mypusmy €
HeBi0 '€EMHOIO YACTUHOIO KIIMAMUYHOT ROTIMUKY, 30AMHOI0 3a0e3ne4umu He Juue 3MeHueHHs
BUKUOIB, A U1l eKOHOMIUHY CMIUKICMb 2any3i y 00620CMpPOKOEGill nepcnekmusi. Pospobneno mooens
BNPOBAOIICEHHSL 3A3HAYEHUX MEXAHI3MIG Y Npakmuky mypucmuynoi norimuxu Yxpainu. Cop-
mosarno SWOT-mampuyio 0nis OYiHKU NOMEHYTUHUX MONCIUBOCEL MA 3A2PO3 BIONOBIOAIbHO20
mypusmy. Jlexapoonizayis mypusmy mMae po3ensioamucs 1K Hegio '€MHA Yacmuna adanmayiiHoi
ma KAmMamuunoi nonimuku, 30amHa He Juwe 3SHU3UMY eKoN02IuHI pUsuKu, a il 3a0e3neuumu exo-
HOMIUHY CMIUKICMb 2any31 Y 00820CMPOKOGIll NEPCNeKmuUBL.

Knrwwuogi cnosa: cmanuii mypusm, eyzneyesutl ciio, eKol02iuHa eKOHOMIKA, MPAaHcnopm,
OdexkapboHizayis, KiiMamuiuna adanmayis.
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Formulation of the problem. In the twenty-first century, tourism has transformed into
one of the most dynamic sectors of the world economy, providing a significant share of
employment, foreign exchange earnings and development of territories. However, alongside
the economic benefits, there is a growing environmental burden caused by active tourism
activities. One of the most acute challenges in this area is the high level of greenhouse
gas emissions associated with transport, which accounts for about 75% of the total carbon
footprint of tourism. In particular, air travel and car travel have the highest emissions
intensity per unit distance.

In the context of worsening climate change and increasing global regulatory pressure,
there is a need to rethink traditional models of tourism development in favour of sustainable
practices that integrate economic efficiency and environmental responsibility. Reducing the
carbon footprint is seen as a key strategic objective of the green economy, which involves
rationalising resource consumption, introducing low-carbon technologies in transport,
developing local tourism and changing consumer behaviour.

The research focuses on the economic justification of approaches to decarbonising the
tourism industry, assessing the potential for investment in green transport, and developing
recommendations for reducing the environmental burden of the tourism sector. This approach
allows for synergies between climate policy and tourism development, while maintaining
the economic sustainability of the industry.

Analysis of recent research and publications. Given the growing role of tourism in
the global economy and the simultancous complication of the problems that accompany its
intensive development, there is an urgent need to rethink approaches and find new strategic
guidelines. The key scientific provisions on the integration of the concept of sustainable
development into tourism activities were laid down in the works of such authors as V. Brych
and N. Galysh. Scientists interpreted sustainable tourism as a resource management system
that allows meeting the economic, social and aesthetic needs of current generations without
violating ecological balance, cultural identity, biodiversity and vital natural processes [1].
Zavarika G.M. et al. systematised theoretical aspects and proposed a theoretical model
for the implementation of responsible tourism as a single concept for the development of
the industry in the future, based on the law of self-preservation and implemented on the
principles of sustainability [2].

To ensure the sustainable development of ecotourism, Zamula I. V. and Kirilyuk D. R.
proposed approaches to its organisation that will contribute to the preservation of natural
areas and reduce the negative impact on the environment (in particular, the development
and implementation of environmental policy by tourism entities, preservation of natural,
social and cultural diversity, raising the level of environmental education of visitors,
promoting minimisation of pollution, eliminating excessive resource consumption), as
well as regional economic and social development of the country [3]. Gaponenko G. I. et
al. proposed the formation of a model of sustainable tourism development, which focuses
on the sustainability of the environmental, economic, cultural and social spheres, taking
into account the ranking of sustainable development factors depending on the level of
sustainability [4].

Modern scientific research pays considerable attention to the analysis of the concepts
of sustainable tourism development, in particular, ecological tourism is highlighted as one
of the priority areas for achieving a balance between the economic feasibility of tourism
activities and the need to preserve the natural environment. Emphasis is placed on the
importance of integrating environmental principles into tourism planning, and sustainable
tourism is viewed not only as an economic category, but also as a component of climate
change adaptation and biodiversity protection policies [5; 6].

Despite the growing number of publications, the economic dimension of reducing
the carbon footprint of tourism, in particular in terms of assessing the effectiveness of
green investments, environmental taxation mechanisms, climate pricing and emissions
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compensation, remains underdeveloped. This indicates the need for further interdisciplinary
research at the intersection of tourism studies, environmental economics and public
administration.

Formulation of the purpose of the article. The purpose of the article is to substantiate
the economic feasibility of introducing mechanisms for reducing the carbon footprint in the
tourism sector as a key area of ecological economics, as well as to analyse the possibilities
of adapting the tourism industry to climate change through the development of sustainable
transport, environmental logistics and low-carbon technologies.

Presentation of the main material. Transportation is the primary source of COz emissions
in tourism, making it one of the main challenges on the path to achieving sustainability.
Airplanes and cars, in particular, generate the most greenhouse gases per unit of distance,
which increases the carbon footprint of travelers. In the context of sustainable tourism, this
aspect requires significant attention, as transportation, including air travel and car journeys,
creates the greatest environmental strain (Fig. 1). The sharp increase in international travel
due to more affordable airfares has only exacerbated the problem: from 2005 to 2016,
transportation-related emissions in tourism grew by more than 60% and continue to rise.

Therefore, it is important to consider these facts when developing sustainable
tourism strategies. Reducing the use of air travel, optimizing logistics, and implementing
environmentally friendly vehicles can significantly lower the carbon footprint of tourism
and help adapt to climate change. Investments in green technologies for transportation, such
as electric buses or trains, could be key to achieving a more sustainable and eco-friendly
tourism industry.

Thus, climate-friendly tourism is becoming essential to sustainable development and
environmental responsibility within the industry. Climate-friendly tourism involves the
development of tourist practices that minimise the negative impact on the environment,
contribute to the preservation of natural resources and reduce greenhouse gas emissions [7].

This concept covers various aspects, from choosing sustainable means of transport
to supporting eco-friendly hotels and running tours that include education about the
importance of environmental protection. Given the intensity of climate change and the
increasing demands for nature conservation, the tourism industry must actively adapt to
the new realities, and climate-friendly tourism will become one of the key elements of this
transformation.
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Figure 1. Emissions by mode of transport, pounds of CO2e emitted per passenger
per mile (2020)
Source: [11]




| «Taspiiicbkuii HaykoBuii Bicuuk. Cepisi: Exonomika». Bunyck 24, 2025

332 |

An equally important principle of ecotourism is raising tourists’ awareness about
environmental issues, sustainable development and nature conservation. It will contribute
to the economic development of local communities, create new jobs, and support local
businesses, particularly in the hospitality, transport, and eco-products sectors. Tourists
should behave responsibly, avoiding actions that may be offensive or destructive to local
customs and traditions [8].

To effectively raise the environmental awareness of tourists, it is essential to
systematically assess the opportunities and challenges that arise along the way. To achieve
this, it is advisable to use a SWOT analysis, which will identify strengths and weaknesses,
as well as potential opportunities and threats related to responsible tourism development.
(Fig. 2). Such an assessment will help to formulate strategies for implementing effective
educational initiatives and supporting environmentally friendly practices among tourists.

Strengths include reducing the negative impact on nature and economic development
of local communities. At the same time, weaknesses are related to low tourist awareness
and the need for high costs for educational programmes. Opportunities include the growing
demand for sustainable tourism and the development of new eco-destinations, while threats
include the disregard for environmental principles and the negative impact of mass tourism.
Identifying these factors allows us to formulate strategies for effectively implementing
environmental education and responsible tourism initiatives.

The SWOT analysis allows us to identify both the potential and limitations for
implementing decarbonisation strategies in the tourism sector. On the one hand, the
strengths include Ukraine’s high natural resource potential, growing demand for
ecotourism, support from international organisations, and the availability of green
technologies. At the same time, weaknesses include fragmented sustainable transport
infrastructure, limited consumer environmental awareness, and insufficient environmental
legislation in the tourism sector.

*Low awareness of environmentab
problems among tourists.

*High costs for the implementation
of educational programs.

*The slowness of changes in tourist
behaviour.

*The need for a lot of time to
implement sustainable practices.

S TS * Insufficient support from tour
operators and the hotel business.
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*Reducing the negative impact on
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and natural resources.
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Figure 2. SWOT analysis of responsible tourism
Source: created by the author
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Opportunities include attracting funding through climate funds, developing domestic
tourism, introducing digital tools, and increasing the popularity of socially responsible
travel. However, threats are posed by global challenges: climate change risks, transport price
instability, competition from countries with strong ecotourism infrastructure, and increased
emissions due to the massification of travel [9,10].

In view of this, the next logical step is to reorient from diagnostic analysis to the
development of specific mechanisms of influence, which should be not only technologically
possible, but also economically feasible and socially acceptable. Based on the principles of
ecological economics and the Sustainable Development Goals (SDGs), a systematic list of
key mechanisms for reducing the carbon footprint of tourism has been compiled, grouped
by functional areas of action: transport transformation, energy efficient infrastructure,
behavioural changes, regulatory instruments, and digitalisation.

This approach provides an integral vision of the system, where each area operates within
a single logic — reducing the impact of tourism activity on the climate and ecosystems, while
maintaining the economic viability of the industry.

A systematic list of key mechanisms for reducing the carbon footprint in the tourism
sector, grouped by areas of action in accordance with the principles of green economy and
sustainable development:

1. Transport transformation. Implementation of low-carbon modes of transport:
development of electric transport (electric buses, trains), bicycle infrastructure, use of
biofuels. Reducing air dependence: encouraging short- and medium-distance rail travel
instead of domestic air travel. Optimisation of tourist routes: reduction of unnecessary
transport, logistics planning with minimal CO- emissions.

2. Energy efficiency and infrastructure. Energy-efficient hotels and tourist facilities: use
of renewable energy sources (solar panels, heat pumps), implementation of Green Key, EU
Ecolabel certificates, etc. Reduced resource consumption: reasonable water consumption,
energy-saving lighting and appliances, and reuse of materials. Climate-adaptive construction:
ecological zoning, use of local materials, natural ventilation.

3. Behavioural and educational mechanisms. Informing tourists about their carbon
footprint and ways to reduce it (navigation, mobile applications, eco-labelling). Encouraging
environmentally responsible choices: offering ‘green routes’, discounts for train travel or
accommodation in certified hotels. Supporting local tourism: reducing dependence on long-
distance transport and developing regional tourism products.

4. Economic and regulatory instruments. Carbon pricing: introduction of tourist
environmental fees or taxes on CO: emissions. Subsidies and tax breaks for businesses
investing in decarbonisation (electric transport, renewable energy). Emissions offsetting
mechanisms: carbon offsetting programmes that allow tourists to compensate for their
footprint by investing in eco-projects (reforestation, energy efficiency). Institutional support
for sustainable tourism: implementation of sustainable management standards (GSTC, ISO
14001), development of public-private partnerships.

5. Digitalisation and innovation. Digital services to assess the environmental impact of
travel. Big data to optimise tourist flows and reduce the burden on transport. Smart tourism
as a concept of safe, efficient and environmentally friendly tourism based on the latest
technologies.

We propose a model of mechanisms for reducing the carbon footprint in the tourism sector
of Ukraine, adapted to the realities of the green economy and climate challenges (Fig. 3).

1. Key strategic objectives: Development of the National Low Carbon Tourism Strategy
until 2035. Integration of the goals of the European Green Deal and the UN Sustainable
Development Goals (SDG 12, 13) into tourism. Establishing indicators of carbon efficiency
of tourism at the regional level.

2. The main tasks of the infrastructure level: Development of a green transport and
hotel network. Investments in railway and electric transport infrastructure on tourist routes.
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Figure 3. Model for implementing carbon footprint reduction mechanisms
in the tourism sector
Source: compiled by the author

Subsidising eco-hotels that implement renewable energy, energy efficiency and certification
(Green Key, ISO 14001). Development of micromobility: bicycle routes, electric scooters,
electric buses in resort towns.

3. Behavioural measures: Changing consumer culture. Educational campaigns on
the carbon footprint of travel (through booking websites, tour operators). Stimulation of
domestic and local tourism through bonus programmes, tax rebates. Implementation of
emission compensation systems: ‘green tickets’, donations to forests, alternative projects.

4. The main tasks of the digital level. Smart solutions for sustainable tourism. Emissions
monitoring platforms for hotels, airlines, and tourists. Integration of Big Data and GIS for
analysing transport routes, forecasting the load on destinations. Mobile applications for
choosing eco-friendly travel alternatives.

5. Key regulatory objectives. Legislative and fiscal incentives. Green taxation for air
travel and mass tour operators (emission tax). Preferential taxation for green businesses in
tourism. Mandatory environmental certification of tourist facilities.

Expected results of the implementation of the model of mechanisms for reducing the
carbon footprint in the tourism sector: reduction of CO: emissions in the tourism sector by
30-40% by 2035; growth of domestic and regional ecotourism by 50%; increased energy
efficiency of tourism infrastructure; formation of an environmentally conscious tourist
culture.

Conclusions. In the context of growing climate threats and increasing environmental
responsibility of businesses, reducing the carbon footprint of the tourism sector is not only
an environmental but also an economic strategic task. Tourism, which is both a source of
development and a factor of pressure on the environment, requires a systemic rethinking
of its operating models. According to the analysis, the transport component generates the
largest load, accounting for up to 75% of all tourism CO: emissions. Given this, mobility
optimisation, the introduction of low-carbon technologies and the greening of tourism
infrastructure are key areas of decarbonisation in the industry.

The proposed model for implementing carbon footprint reduction mechanisms
demonstrates that a combination of transport reform, regulatory policy, digital innovations,
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and educational tools can form a viable basis for the transition to sustainable tourism
within the green economy. At the same time, an important prerequisite for the successful
implementation of such approaches is the coordination of efforts of the state, business and
the public, as well as the integration of climate criteria into tourism strategies at all levels.

Thus, decarbonisation of tourism should be considered as an integral part of adaptation
and climate policy, which can not only reduce environmental risks but also ensure the
economic sustainability of the industry in the long term. Further research should focus on
economic and mathematical modelling of the effects of green technologies, as well as on
institutional assessment.
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