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Abstract

As the climate consequences of tourism become increasingly difficult to overlook,
understanding how carbon implications shape travel decisions has emerged as a
critical yet underexplored research focus. Although scholarship on tourism-related
emissions has expanded substantially, the field has paid uneven attention to how
climate considerations are integrated into travelers’ decision-making processes. This
dissertation examines carbon-neutral tourism from a demand-side perspective with a
specific focus on young adults and Finland. It focuses on how young travelers interpret,
negotiate, and enact low-carbon choices in everyday travel contexts. Drawing on
research on pro-environmental behavior, the study conceptualizes carbon-neutral travel
behavior as a socially embedded, layered process shaped by individual motivations,
moral considerations, perceived responsibility, and structural constraints. Particular
attention is given to the persistence of the attitude—behavior gap and to the distribution
of responsibility for climate action among travelers, industry stakeholders, and
governments.

The dissertation adopts an integrated and interdisciplinary framework to explain
the attitudinal, normative, responsibility-based, and behavioral dimensions of carbon-
neutral travel behavior. Drawing on behavioral and sustainability research, the study
combines perspectives from the Theory of Planned Behavior, the Norm Activation
Model, Attribution Theory, and the Avoid-Shift-Improve framework to examine
low-carbon decision-making across different travel domains and levels of behavioral
adoption. By differentiating awareness of positive and negative consequences, the study
refines the understanding of personal norm activation, while the Avoid—Shift-Improve
framework translates these underlying decision-making processes into differentiated
behavioral pathways, structuring low-carbon decisions across key travel domains (e.g.,
mobility, accommodation, and consumption practices) and varying levels of adoption
(e.g., weak, moderate, and strong engagement).

Finland provides a specific context for studying carbon-neutral travel behavior because
it presents a sustainability paradox in which strong environmental commitments coexist
with mobility and consumption patterns that may sustain high carbon emissions. The
dissertation comprises a set of interconnected studies based on survey data collected
independently in two survey rounds conducted between 2023 and 2025, involving 951
university students. Young adults constitute an analytically significant group because
their travel practices ate still forming, while their long-term mobility and consumption
patterns will substantially influence the future carbon trajectory of tourism. The analysis
employs quantitative methods and is complemented by conceptual and theory-led
qualitative data analysis.

The dissertation contributes to tourism studies and tourism geography by
advancing a theoretically informed and empirically grounded understanding of the
transition to catbon-neutral tourism. The novelty of the study lies in its demand-side
analytical focus and in the integration of multiple behavioral frameworks to provide
a motre comprehensive explanation of carbon-neutral tourism behavior. Adopting
an interdisciplinary perspective that is situated within tourism geography, particularly
research on tourism mobility, travel consumption, and socio-spatial behavior, and
informed by behavioral psychology and sustainability research, it confirms that
low-carbon travel behavior cannot be reduced to individual attitudes or intentions alone.
Further on, it suggests that low-carbon behavior should be viewed in relation to social
norms, awareness of the benefits of low-carbon actions, attribution of responsibility,



and the specific social and structural contexts that influence travel choices. The findings
indicate that moving toward carbon-neutral tourism requires collective effort across
travelers, industry stakeholders, and governing bodies at multiple levels, with all playing
interconnected roles. By treating carbon-neutral tourism as a demand-side perspective,
the study provides a foundation for more detailed analyses of behavioral change across
the social and spatial dimensions of tourism.

Keywords: carbon neutrality, sustainable tourism, low-carbon behavior, demand-side,
pro-environmental behavior, travel behavior, young adults, climate change mitigation,
Finland



Tiivistelma

Matkailun ilmastovaikutusten merkitystd on yhi vaikeampi jittid huomiotta, ja matkai-
lututkimuksessa on alettu enenevissi midrin tarkastella hiilivaikutusten huomioimista
matkailupddtoksissd. Vaikka matkailuun littyvid péddst6jd koskeva tutkimus on
laajentunut merkittivisti, ymmarrys ilmastondkokohtien merkityksestd osana matkail-
ijoiden pditoksentekoprosesseja on yhi puutteellista. Tdssd viitdskirjassa tarkastellaan
hiilineutraalia matkailua kysynnin nikékulmasta, erityisesti nuorten aikuisten ja Suomen
kontekstissa. Tutkimus keskittyy sithen, miten nuoret matkailijat tulkitsevat, neuvottel-
evat ja toteuttavat vihihiilisid valintoja atjen matkailutilanteissa. Ymparistomyonteistd
kayttaytymistd koskevaan tutkimukseen nojaten hiilineutraali matkailukéyttdytyminen
jasennetddn viitdskirjassa sosiaalisesti rakentuneena ja kerroksellisena prosessina, jota
muovaavat yksil6lliset motivaatiot, moraaliset nikdkohdat, koettu vastuu sekd rakenteel-
liset rajoitteet. Hrityistd huomiota kiinnitetidn matkailijoiden (ympérist6)asenteiden ja
kayttaytymisen vilisen kuilun pysyvyyteen seki ilmastotoimien vastuun jakautumiseen
matkailijoiden, matkailutoimijoiden ja hallinnon valilla.

Viitoskirjassa hyddynnetddn integroitua ja monitieteistd viitekehystd hiilineutraalin
matkailukdyttiytymisen asenteellisten, normatiivisten, vastuuseen liittyvien ja kdyttayty-
miseen liittyvien ulottuvuuksien selittimiseksi. Kayttaytymis- ja kestivyystutkimuk-
seen nojautuen tutkimus yhdistdd nikékulmia suunnitellun kdyttdytymisen teoriasta
(Theory of Planned Behavior), normien aktivoitumisen mallista (Norm Activation
Model), attribuutioteoriasta (Attribution Theory) seki viltdi—vaihda—paranna-viiteke-
hyksestd (Avoid—Shift-Improve) tarkastellakseen vihihiilistd padtoksentekoa matkailun
eri osa-alueilla ja kdyttdytymisen omaksumisen eri tasoilla. Erottelemalla my6nteisten ja
kielteisten seurausten tiedostamisen tutkimus tarkentaa ymmirrysti henkil6kohtaisten
normien aktivoitumisesta, samalla kun vilti—vaihda—paranna-viitekehys jisentid, miten
nima taustalla olevat piitoksentekoprosessit muuntuvat eriytyneiksi kiyttdytymispolu-
iksi keskeisilli matkailun osa-alueilla (esim. litkkuminen, majoitus ja kulutuskdytin-
n6t) sekd kdyttdytymisen omaksumisen eri tasoilla (esim. heikko, kohtalainen ja vahva
sitoutuminen).

Suomi tatjoaa erityisen kontekstin hiilineutraalin matkailukdyttiytymisen tut-
kimukselle, silli maassa ilmenee kestdvyyden paradoksi: vahvat ympiristdsitoumuk-
set esiintyvit rinnakkain korkeita hiilipadstéja yllapitivien liikkumis- ja kulutusmallien
kanssa. Viitoskirja koostuu toisiinsa kytkeytyvistd osatutkimuksista, jotka perustuvat
kahdessa erillisessi vaiheessa vuosina 2023-2025 kerittyihin kyselyaineistoihin,
joihin osallistui yhteensi 951 suomalaista korkeakouluopiskelijaa. Nuoret aikuiset
muodostavat tutkimuksellisesti merkittivin ryhman, silli heidin matkailukdytinténsa
ovat vield muotoutumassa ja samalla heiddn pitkdn aikavilin liikkumis- ja kulutusmal-
linsa vaikuttavat merkittivisti matkailun tulevaan hiilikehitykseen. Analyysi perustuu
madrillisiin menetelmiin, ja sitd tdydennetddn kisitteelliselld ja teoriavetoisella laadull-
isella analyysilla.

Viitéstutkimus edistdd matkailututkimusta ja matkailumaantiedettd syventimilld
teorecttisesti ja empiirisesti perusteltua ymmarrystd siirtymistid kohti hiilineutraalia
matkailua. Tutkimuksen monitieteinen nikékulma sijoittuu matkailumaantieteen piiriin
— erityisesti matkailun litkkuvuuden, matkailukulutuksen ja sosio-spatiaalisen kayttayty-
misen tutkimukseen — ja hyodyntid lisiksi kdyttdytymispsykologiaa ja kestivyystutki-
musta. Monitieteellinen tarkastelunikokulma tukee tutkimuksen taustaoletusta siitd, ettad
vahahiilistd matkailukayttdytymistd ei voida palauttaa pelkistddn yksilollisiin asenteisiin
tai aikomuksiin. Lisaksi tutkimus osoittaa, ettd vihihiilistd kayttdytymista tulee tarkastella



suhteessa sosiaalisiin normeihin, vihihiilisten toimien hyStyjen tiedostamiseen, vastuun
attribuutioon sekd niihin sosiaalisiin ja rakenteellisiin konteksteihin, jotka muovaavat
matkailupdatoksid. Tulokset viittaavat sithen, ettd siirtymi kohti hiilineutraalia matkailua
edellyttdd yhteistd panostusta rooleiltaan keskindisesti kytkeytyneiltd matkailijoilta, mat-
kailutoimijoilta ja hallinnon eri tasoilta. Tarkastelemalla hiilineutraalia matkailua kysyn-
talahtoisestd ndkokulmasta tutkimus tarjoaa perustan yksityiskohtaisemmille analyyseille
kdyttidytymisen muutoksesta matkailun sosiaalisissa ja tilallisissa ulottuvuuksissa.

Avainsanat: Hiilineutraalisuus, kestivd matkailu, vihahiilinen kdyttdytyminen, kysyn-
talahtoisyys, ymparistomyonteinen kayttdytyminen, matkailukdyttdytyminen, nuoret
aikuiset, ilmastonmuutoksen hillitseminen, Suomi
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I Introduction

Reducing Carbon Dioxide (CO,) and other greenhouse gas emissions represents one
of the most profound sustainability challenges of the twenty-first century, requiring
not only technological innovation and policy intervention but also fundamental
transformations in everyday practices, consumption patterns, and mobility systems
(G6ssling et al. 2024; Gossling & Dolnicar 2023). From a geographical perspective,
transitions toward lower-carbon systems involve the reorganization of existing spatial
patterns of economic and social activity, rather than isolated technological substitutions
(Bridge et al. 2013). As a result, emission-reduction efforts unfold unevenly across places
and scales, reflecting differences in infrastructure, accessibility, and socio-economic
contexts (Papadopoulou et al. 2025).

Tourism provides a particularly revealing context for examining these spatially
uneven processes of emission reduction. As a sector fundamentally organized around
mobility, temporary dwelling, and place-based consumption, tourism integrates
multiple emission-intensive activities into a single socio-spatial system where flows of
people, energy, and resources are spatially articulated across places and scales (Duan
et al. 2022; Huijbens 2022). Consequently, tourism’s carbon footprint atrises from the
interconnected systems of mobility, accommodation, and consumption, all of which
rely heavily on fossil fuels and resource-intensive methods (Zhang et al. 2025). Tourism
is one of the world's largest and most dynamic sectots, contributing to approximately
8.8% of global greenhouse gas emissions (G6ssling et al. 2024; Sun et al. 2024) and
around 10% of global GDP (WTTC 2025). While it has been celebrated for its capacity
to drive economic growth, employment, and intercultural exchange, it also represents a
significant challenge to achieving global climate targets (Article I).

Concerns of global climate change have positioned Carbon Neutrality (CN) as a key
objective for balancing tourism growth with environmental responsibility (Article I1I).
This concern has become central for both policymakers and scholars secking to reconcile
tourism development with sustainability goals. However, as debates around sustainable
tourism deepen, it becomes increasingly evident that technological innovations and
supply-side efficiency measures alone are insufficient to achieve meaningful emission
reductions in the tourism sector (Gossling & Dolnicar 2023). Consequently, attention
has increasingly turned to the role of demand-side processes in shaping tourism’s
environmental impacts (Li et al. 2024). Despite a growing body of research on carbon-
neutral tourism, existing studies remain fragmented across disciplinary and thematic
boundaries, often focusing either on technological and supply-side solutions or on
isolated behavioral factors. As a result, there remains limited understanding of how
psychological, social, and structural mechanisms interact to shape travelers' decision-
making and, more broadly, their behavior during the transition toward carbon-neutral
tourism. Thus, the key research gap is not the absence of research on carbon-neutral
tourism itself, but the limited integration of demand-side behavioral perspectives
within broader sustainability transition frameworks. In response, this dissertation
adopts a demand-driven and interdisciplinary perspective that emphasizes the roles
of individual travelers, behavioral mechanisms, and socio-psychological processes in
shaping low-carbon travel practices.

In this dissertation, Carbon Neutral Travel Behavior (CNTB) refers specifically to
tourism-related behaviors that aim to reduce or minimize carbon emissions associated
with tourism activities. While closely related to broader concepts such as sustainable
tourism behavior and Pro-Environmental Behavior (PEB), CNTB is used hete as a
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more focused concept that emphasizes climate change mitigation in the tourism
context. Similatly, low-carbon travel behavior primarily refers to practical choices aimed
at reducing travel-related emissions across domains such as mobility, accommodation,
and consumption. Although these concepts ovetlap, their usage in this dissertation
reflects differences in theoretical scope and behavioral emphasis.

The concept of CN in tourism has often been viewed as a supply-side issue, involving
industry, destinations, and policies, with a focus on supply-side solutions. Over the
past two decades, scholars and international bodies (e.g;, The United Nations World
Tourism Organization) have encouraged innovation, adaptation to renewable energy,
eco-certification, and offsetting schemes as cote strategies for decarbonization. This
otientation is reflected in the Sustainable Development Goals (SDGs) and the 2030
Agenda, which have guided global efforts toward sustainable development, including
tourism (Boluk et al. 2019).

These initiatives have primarily focused on supply-side responses, such as the
adoption of new technologies, whereas demand-side solutions have received
comparatively less attention (Creutzig et al. 2018; Méjean et al. 2019; Taheri et al.
2024). However, as Liu (2003) argues, sustainable tourism development depends on
the coordinated management of both supply and demand, highlighting the need for a
stronger understanding of demand-side dynamics.

From a demand-side perspective, understanding the behavioral and psychological
factors that influence individuals' sustainable decision-making is essential (Assaker
2024). Most current theoretical frameworks focus on tourism destinations, industries,
and policymakers as drivers of technological or structural change, yet often neglect
the behavioral aspects of sustainability (G6ssling & Dolnicar 2023). However, an
increasing number of studies have advocated integrating the demand-side perspective
into sustainability transitions to complement supply-side strategies (Moran et al. 2020).
These contributions suggest that CN goals (e.g., the Paris Agreement and Finland’s
2035 CN target) cannot be achieved solely by focusing on innovation or efficiency, but
require a deeper understanding of how individuals perceive, interpret, and act upon
low-carbon choices, including those related to travel. In this regard, the contribution
of this dissertation lies not in introducing carbon-neutral tourism as an entirely
new research topic but in integrating multiple behavioral and sustainability-oriented
perspectives (demand-side) to explain how carbon-neutral travel decisions are formed,
negotiated, and enacted across different contexts and domains of tourism activity.

This is particularly important given that Finland’s national energy and climate strategy
(VNS 8/2025 vp) does not recognize tourism as a distinct mitigation sectot, but instead
addresses it indirectly through transport, energy, and emissions-trading frameworks.
Aviation emissions are primarily regulated under the EU Emissions Trading System
(ETS1), with limited sector-specific national policy differentiation (Valtioneuvosto
2025).

These insights showed that transforming tourism toward CN requires greater
attention to travelers' behavioral mechanisms and an interdisciplinary approach.
Comparing insights across disciplinary boundaries helps develop a more comprehensive
understanding of how social, psychological, and contextual structural factors shape
traveler behavior as a complex phenomenon. Interdisciplinary research enables the
description, analysis, and interpretation of complex phenomena, such as carbon-neutral
travel (Darbellay & Stock 2012).

This dissertation is situated within tourism studies and tourism geographies and adopts
an interdisciplinary lens, drawing on psychology and sustainability science, to transform
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tourism toward CN. First, behavioral theories developed in psychology provide insight
into how cognitive, normative, and affective mechanisms shape travelers' behavior, with
different factors (e.g, attitudes, perceived responsibility, moral obligation, or awatreness
of consequences) influencing this behavior (Hadinejad et al. 2025; Lin et al. 2022).

Psychological perspectives explain how social norms and moral considerations shape
specific travel behaviors. As Opp (2012) points out, behavior cannot be explained solely
by rational calculation or in isolation. Instead, it is frequently influenced by factors such
as moral obligations, social norms, and cost-benefit considerations.

This dissertation draws on psychology to examine how internal and external factors
can shape PEBs and the transition to carbon-neutral tourism among young adults. This
perspective not only enhances theoretical understanding of sustainable tourist behavior
but also provides practical insights for policymakers and destination managers seeking to
design interventions that effectively promote sustainable practices. More specifically, the
Theory of Planned Behavior (TPB), Norm Activation Model (NAM), and the Avoid—
Shift—Improve (ASI) framework are applied to develop a comprehensive understanding
of carbon-neutral tourism by examining traveler behavior alongside the structural
conditions that shape its feasibility. These perspectives are further extended through
complementary constructs, including attribution of responsibility and Awareness of
Positive Consequences (APC).

Second, a tourism geography perspective offers a contextual understanding of
how travelers' decisions are influenced by factors such as accessibility, the availability
of options, infrastructure (L.opez-del-Pino et al. 2026; Williams 2014), and policy
and international governance frameworks (laquinto et al. 2024). Tourism behavior is
inherently spatial, as behavioral patterns vary across the physical, social, and cultural
characteristics of destinations (Hall & Page 2014; Tervo-Kankare 2012). At the same
time, tourism is fundamentally geographical because it involves the movement of people
across spaces and destinations, processes that evolve over time (Williams 2014). From
this perspective, geography helps explain how tourists perceive, interpret, and engage
with environments during their travels. Behavioral patterns are strongly influenced by
spatial structures, accessibility, and the environmental settings in which travel occurs
(Uzzell 1984; van Raaij 19806; Pearce & Lee 2005; Hall & Page 2014).

Third, sustainability science helps conceptualize CN not merely as a technological or
policy target but as a behavioral transition, in which individual agency operates within
and can influence the larger structural systems that shape tourism's environmental
impact (Kates et al. 2001; Wiek et al. 2012). Sustainability science also provides a strong
foundation for linking psychological and geographical dimensions to the broader
socio-ecological system. The integration of these perspectives offers an opportunity
to examine the relationship between human behavior and environmental change from
a demand-side perspective. A specific objective of this dissertation is to advance this
understanding by focusing on young adults, a group that is both involved in future
climate outcomes and actively positioned as agents of change in sustainability transitions
(D'Arco et al. 2023; Mehdizadeh et al. 2019).

Empirically, the research draws on data collected in Finland among young adults
in higher education, enabling analysis of how climate-related awareness, responsibility
attribution, and low-carbon decision-making are formed and enacted at a life stage
characterized by mobility, value formation, and evolving consumption practices.
Finland has positioned itself as a global sustainability actor, with a clear climate policy
(e.g., achieving CN in 2035 and Net-Zero by 2050). Howevet, Finland's sustainability
image is paradoxical: while celebrated globally (Rinne et al. 2013), it has the highest
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per capita ecological footprint among Notrdic countries and ranks ninth globally in
CO, emissions (Salonen et al. 2018). This contradiction highlights the complexity of
sustainability transitions, illustrating that policy or technological targets alone cannot
ensure the achievement of the CN goal in Finland.

Finland provides a specific context for examining CNTB, given its dispersed
settlements, long travel distances, and seasonal mobility, which pose particular spatial
and climatic challenges for sustainable travel (Czepkiewicz et al. 2018). Recent national
mobility data show that private car use remains dominant, accounting for nearly 60% of
all trips and over three-quarters of total travel distance, while public transport and active
modes play a much smaller role at the national level (Traficom 2024a). Regional statistics
further indicate substantial variation in modal shares across regions, underscoring
how accessibility and infrastructure shape travel choices in Finland (Traficom 2024b).
Accessibility, infrastructure, and regional context, together with individual attitudes and
capacities, shape pro-environmental travel behavior.

This dissertation advances understanding of carbon-neutral tourism through a
demand-driven, interdisciplinary approach that links individual behavior to broader
sustainability transitions. It contributes by providing a theoretically integrated and
empirically grounded explanation of how carbon-neutral travel behavior is shaped
across different domains and contexts. The core empirical component of the dissertation
is a survey-based study of young adults in Finland examining how demographic,
psychological, structural, and behavioral factors influence young travelers’ adoption of
catbon-neutral practices. The dissertation specifically addresses the following research

questions (RQs):

RQ1. How do behavioral theories help explain variation in travelers’ carbon-neutral
practices across psychological, socio-demographic, and structural conditions? (Articles
11, 111, TV)

RQ2. How do psychological mechanisms and contextual structural constraints
contribute to the attitude—behavior gap in carbon-neutral travel? (Articles 111, IV)

RQ3. What pathways and strategies can support the transition to carbon-neutral
tourism? (Articles I, IV)

I.1 Structure of the dissertation

The dissertation comprises a synopsis, two appendices, and four articles, each addressing
a distinct yet complementary dimension of the transition toward carbon-neutral tourism
(Table 1). Together, the articles adopt a behaviorally oriented demand-side perspective
that integrates psychological (e.g., APC, ANC (Awareness of Negative Consequences),
and experience of climate change) and structural (e.g., availability of eco-friendly
options, costs, and infrastructure) dimensions of sustainable travel.

The dissertation progresses through a cumulative research structure. Article 1
establishes a broader conceptual and system-level understanding of carbon-neutral
tourism by examining mitigation and adaptation pathways among different tourism
actors and at different scales. Article II investigates the psychological determinants of
CNTB among young travelers, drawing on integrated behavioral theories. Article 11 then
examines why pro-environmental attitudes and intentions do not consistently translate
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into behavior by focusing on responsibility attribution and the attitude—behavior gap.
Finally, Article IV extends these insights by examining domain-specific low-carbon
travel behaviors through the ASI framework across mobility, consumption, and
accommodation domains. Two appendices (Appendix 1 & 2) present the questionnaires
used in this dissertation in English and Finnish.

1.2 Summary of the articles
1.2.1 Article |

This review article addresses a critical, underdeveloped area of the tourism and climate
change literature by exploring pathways to achieving CN in the tourism and hospitality
sectors. While the discourse on decarbonization in tourism is growing, existing studies
often emphasize mitigation strategies in isolation and highlight the need for mitigation
and adaptation to operate together to advance long-term CN goals. The review article,
therefore, focuses on integrating mitigation and adaptation strategies across different
pathways, from the individual level to larger actors such as destination managers and
international organizations (e.g., the European Union and the United Nations).

The study conducted a systematic literature review using the Scopus database and
Google Scholar by searching keywords such as "carbon neutrality" within the context
of "tourism," "hospitality," "travel," "aviation," "hotel," "restaurant,”" "national parks,"
and "destination." The initial keyword search identified 1145 research articles. Then,
by evaluating titles, abstracts, and keywords, the number of articles was reduced to
222. Finally, through more detailed screening, 113 articles were used. In addition, to
gain insights into the practical progress of CN tourism, we examined gray literature,
including website content and related documents from hotels, destination management
organizations, and other tourism actors engaged in carbon-neutral initiatives. In this
phase, 26 documents were included in the final analysis.

The findings show that achieving CN in tourism cannot be accomplished through
mitigation alone. Instead, the review demonstrates that CN requires an integrated
approach that combines emission-reduction strategies, behavioral changes, climate
adaptation planning, technological innovation, and ecosystem-based solutions. A key
insight from the review is that isolated actions, whether undertaken by individuals,
businesses, or destinations, ate insufficient. Instead, CN is a multi-actor, multi-level
process that relies on collaborative governance, shared responsibility, and alignment
between global frameworks (e.g., provided by the European Union or the United
Nations), national policies, industry efforts, and traveler behavior. The analysis also
points to uneven progress across subsectors, with aviation and accommodation as
the principal constraints, while destination initiatives and ecosystem-based adaptation
strategies offer emerging opportunities.

1.2.2 Article Il

Article 1I focuses on how environmental awatreness, attitudes, and preferences shape
CNTB, particulatly among young travelers in Finland, a demographic increasingly
recognized as central to future sustainable tourism transitions. While prior studies
have focused on ANC as a key driver of PEB, this research highlights the significant
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role that APC can play. By integrating TPB and NAM (Norm Activation Model) and
considering the role of APC, this study offers a richer, multidimensional understanding
of the internal processes influencing CNTB.

Using a self-reported questionnaire, data were collected on TPB (attitude, PBC,
and social norm) and NAM, with particular attention to the critical role of APC in
shaping personal norms. Although self-reported behavioral measures can be influenced
by biases such as social desirability bias, they are still commonly used in PEB research
despite their limited ability to accurately capture actual behavior (IKormos & Gifford
2014). PLS-SEM version 4.0.9.7 was chosen for data analysis in this study. While prior
studies, such as Goh et al. (2022), used a two-step process for PLS-SEM, this research
employs a more rigorous three-stage analytical strategy, including (1) measurement
model assessment, (2) structural model evaluation, and (3) predictive assessment
using the Cross-Validated Predictive Ability Test (CVPAT). Typically, R-squared (R?)
is used to indicate a model's predictive capability; however, it reflects only the model's
explanatory power within the sample, not its actual predictive power (Hair et al. 2021).
To address this limitation, Sharma et al. (2023) recommended reporting CVPAT for
a prediction-focused evaluation of PLS-SEM results. As our model constitutes an
integrated framework based on TPB, NAM, and APC, we evaluated its predictive ability
across the three analytical phases.

In addition, Importance—Performance Map Analysis (IPMA) was conducted as
a complementary analysis to provide a more practical and managerially relevant
interpretation of the findings in Article II. More specifically, IPMA extends conventional
PLS-SEM analysis by combining constructs’ total effects (importance) with their average
latent variable scores (performance). This provides a two-dimensional evaluation of
predictors within the structural model by identifying constructs that strongly influence
CNTB yet exhibit relatively low performance. Such constructs represent areas with
greater potential for improvement and policy intervention (Ringle & Sarstedt 2010).

As a result, a comparative modeling approach was used to assess the predictive
improvements from sequentially expanding TPB: first by adding NAM components
(ANC and personal norms), and then by including APC. The results indicate that TPB
alone is insufficient, with an average predictive loss of —0.171 for CNTB. After adding
NAM elements, predictive performance improved (average loss: -0.198), indicating that
including normative and moral aspects alters the explanatory framework of CNTB.
The most significant improvement occurred when APC was incorporated, resulting in a
larger shift (average loss: —0.245), demonstrating the value of integrating APC into the
model. These findings underscore the complexity of CNTB and suggest that extending
TPB with NAM-based constructs, particularly APC, yields a more comprehensive
understanding of young travelers” motivations.

The results further reveal that components of the TPB directly and positively influence
CNTB. The analysis shows that social expectations and collective influences are key
factors driving young travelers’ sustainable choices. Additionally, APC demonstrates a
significantly stronger effect than ANC, exerting 4.2 times greater influence on attitude.
This suggests that recognizing the positive outcomes of sustainable behaviors, such as
environmental improvements or enhanced destination well-being, greatly boosts pro-
environmental motivation among young adults. The IPMA supports these findings
by identifying social norms as a high-importance, high-priority factor for managerial
action. These results offer practical guidance for Finland and the Nordic region by
emphasizing the importance of designing sustainability initiatives that highlight positive
outcomes and leverage social influence to encourage CNTB.
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1.2.3 Article Il

Article I1I examines one of the most significant challenges in sustainable tourism: the gap
between pro-environmental attitudes and actual behaviors. Existing studies have noted
that pro-environmental attitudes often do not translate into corresponding actions, so
this study advances the discussion by focusing on a largely overlooked dimension: how
young travelers in Finland interpret and assign responsibility for climate change, and
how these attributions of responsibility shape their CN'TB.

Focusing solely on individual psychological characteristics, such as attitudes,
emotions, or perceived ability, has proven insufficient for explaining PEB in tourism.
Travelers’ decisions emerge from a more complex interplay of psychological, contextual,
and structural influences, which helps explain why pro-environmental attitudes do not
always translate into action (Hadinejad et al. 2025). Expanding the analytical lens to
include how individuals interpret the causes of climate change and how they perceive
responsibility for mitigation provides deeper insight into the mechanisms undertlying
travel-related decision-making and the persistence of the attitude—practice gap.

In this study, we therefore focus on the important role of attributing responsibility for
climate change and its effects on specific attitudes and behaviors toward CNTB. Data
for this study were collected through a self-administered questionnaire, yiclding 491
closed-ended and 168 open-ended responses. We used Pearson's correlation analysis,
ANOVA, and the Mann-Whitney test to investigate the gap. Additionally, a theory-led
content analysis was utilized to examine open-ended responses.

The findings reveal that perceptions of responsibility are a crucial mediating factor:
those who see themselves as active agents (or actors) are more likely to engage in CNTB.
At the same time, those who adopt a more detached stance (spectators) are less likely to act
on their environmental concerns. Notably, the attitude-behavior gap persists regardless
of who is held responsible, suggesting that even strong pro-environmental attitudes
may not translate into action without a sense of agency. The article also explores gender
differences, noting that female respondents assign greater responsibility to all actor
groups and hold stronger pro-environmental attitudes, yet gender does not significantly
affect behavior. This suggests that structural barriers similatly affect the behaviors of
male and female travelers in Finland. It confirms that while gender influences attitudes
and perceptions of responsibility, it does not eliminate the practical barriers that limit
CNTB.

1.2.4 Article IV

Article IV explores how young travelers adopt low-carbon behavior across three
domains of travel mobility, consumption, and accommodation, applying the Avoid-
Shift-Improve (ASI) framework. While most previous studies have applied TPB, NAM,
and Value-Belief-Norm to examine mechanisms of decision-making progression,
this article addresses the need for multidimensional, advanced frameworks in
sustainable tourism that link psychological mechanisms with the exploration of socio-
demographic, psychological, and structural factors. The ASI framework allows analysis
of traveler behavior as a dynamic system of actions: avoid (reducing unnecessary
energy consumption), shift (switching from private car usage to public transportation or
from fossil fuels to renewable energy sources), and improve (improving energy use and
performance) (Creutzig et al. 2018). Using a survey of 416 young Finnish travelers, the
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study employed correlation analysis, repeated-measures ANOVA, and two-step cluster
analysis to identify behavioral patterns and levels of adoption.

The results indicate substantial variation in how travelers apply low-carbon actions
across tourism domains. Avoid behaviors, such as minimizing unnecessary travel or
food waste, were more dominant in consumption-related decisions; shift behaviors,
such as using public transport or shared mobility, dominated the mobility domain;
while improve behaviors, such as staying in energy-efficient accommodations, were
most common in lodging practices. The cluster analysis also identified three adopter
groups, including strong, moderate, and weak, each with distinct behavioral patterns.
Strong adopters were consistently engaged across all ASI domains; moderate adopters
displayed selective engagement; and weak adopters exhibited limited involvement in
low-carbon practices. Psychological factors played a key role in influencing adaptation
behaviors. Those who adapted well reported the strongest feelings of moral obligation,
guilt, and perceived control over their actions. Moderate adopters showed higher levels
of psychological factors, especially moral obligation, but lower levels than strong
adopters. In contrast, weak adopters consistently had the lowest psychological levels.

The findings indicate that young travelers’ carbon-related behaviors are influenced
more by contextual accessibility and petsonal perceptions than by demographics.
Achieving behavioral change toward carbon-neutral tourism thus requires creating
environments that make low-carbon choices visible, affordable, and accessible. This
study emphasizes the usefulness of the ASI framework for mapping travelers' behaviors
and recognizing behavioral differences across domains. The findings offer practical
insights for targeted interventions, behavioral segmentation, and region-specific
strategies aligned with Finland’s 2035 carbon-neutrality goals.
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2 Theoretical background
2.1 Interdisciplinary context of the study

Tourism has long been recognized as a complex phenomenon that cannot be fully
understood through the lens of a single discipline (Jovicic 1988). Since the late 1980s,
scholars have emphasized the need for interdisciplinary perspectives as toutism's
economic, social, cultural, political, and environmental aspects cross disciplinary
boundaries (Graburn & Jafari 1991). An interdisciplinary approach, involving the
transfer of concepts and ideas across fields, is essential for describing, analyzing, and
understanding tourism and tourist behavior, while also generating fresh perspectives
by integrating diverse bodies of knowledge to foster critical thinking, creativity, and
real-world solutions to complex phenomena (Darbellay & Stock 2012; Rana et al. 2025).

This dissertation is grounded in tourism studies and tourism geography and adopts
an interdisciplinary perspective that integrates behavioral theories from environmental
psychology with sustainability studies (Table 2). This approach enables examination of
how individual behavior contributes to the transition toward carbon-neutral tourism,
a challenge that cannot be addressed within a single disciplinary framework, given the
complexity of travelers’” PEB. The complexity of travelers' PEBs further reinforces
this need, as such behavior is influenced by both internal (e.g., attitudes, awareness,
self-interest) and external factors (e.g, structural or availability of infrastructures),
making it challenging to capture the full range of drivers within a single theoretical-
methodological framework (Hadinejad et al. 2025).

In the context of tourism, it has been demonstrated that a single factor does not
determine tourists' behavior; rather, it is influenced by multiple factors, including
motivation, personal preferences, public actions, and social pressures. Together, these
factors can lead to specific behaviors that impact both society and the environment
(Kubickova et al. 2017). Psychological theories are crucial for explaining human
behavior, particularly in motivation and decision-making (Cao 2010). In tourism, it
can serve as a valuable tool for understanding how tourists think, feel, evaluate, and
ultimately make decisions (Andrades et al. 2015).

Tourism geography highlights that tourism and toutists' behavior develop actross
different places, landscapes, and mobility networks (Boniface et al. 2016). Within this
perspective, travel is understood as a series of decisions shaped by spatial opportunities
and constraints. Smith (2015) emphasizes that experiential, cultural, and spatial qualities
of places actively shape how travelers evaluate alternatives, make travel decisions,
navigate destinations, and interact with the environment. Similarly, behavioral
geographers such as Walmsley and Lewis (2014) and Downs and Meyer (1978) have
emphasized that tourists’ choices are influenced not only by function but also by spatial
perception and cognitive mapping, that is, the mental images and meanings people
associate with places. These processes guide how travelers prioritize options, assess
feasibility, and ultimately select among competing courses of action.

These perceptions influence how tourists navigate a destination, select experiences,
and form an emotional bond with a specific setting (Williams 2014). From this
perspective, tourist behavior can be understood as spatially situated decision-making
rather than purely attitudinal responses. The contextual view is especially important for
sustainability research, as understanding how spatial layouts, infrastructure, and mobility
systems shape individual choices is vital to encouraging low-carbon travel.
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Table 2. Summarization of the main theoretical foundations applied in this dissertation and the
highlights of their associated factors, conceptual roles and geographical perspectives in explaining
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CNTB within context-specific travel environments.

Theory/ Factors used Description Geographical perspective
Framework in the studies
TPB Attitude, social TPB explains the TPB reflects how attitudes
norm, PBC psychological factors ~ and behaviors are influenced
affecting young by spatial conditions, where
travelers' attitudes perceived behavioral control
toward adopting is shaped by the availability
CNTB. of infrastructure, transport
systems, and context-specific
opportunities.
NAM APC,ANC, NAM is used NAM captures how awareness

personal norm

to integrate

TPB by adding

moral awareness
dimensions. APC and
ANC strengthen

the attitudinal

and normative
components by
capturing how
understanding of
both beneficial and
harmful environmental
outcomes motivates
CNTB.

and norms are shaped within
social and spatial contexts,
where environmental
understanding develops through
place-based experiences and
collective expectations.

Attribution of
responsibility

Attribution of
responsibility to
self vs. others;
perceived
responsibility for
climate change

This perspective
examines how
individuals assign
responsibility for
climate change and is
used to investigate and

This perspective reflects how
responsibility is distributed
across levels, including
individuals, institutions, and
broader systems, and highlights
variations in how climate action

mitigation explain the attitude- is understood across contexts.
behavior gap among
young adults.
ASI| framework  Avoid, shift, ASI structures ASlI reflects how low-carbon
and improve low-carbon decision-making varies
behavior decision-making by across travel domains, where

across mobility,
consumption,
and
accommodation.

demonstrating how
travelers avoid, shift,
or improve their
practices during travel.
It offers a domain-
specific perspective for
analyzing sustainability
patterns across key
travel contexts.

contextual differences in
infrastructure, availability,
and feasibility shape
travelers' engagement in
mobility, consumption, and
accommodation practices.

Note: abbreviations used in the table appear in the List of Abbreviations
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2.2 Demand-side perspective in carbon-neutral tourism

For years, supply-side strategies to reduce CO, emissions have been a key focus in climate
change research (Habib et al. 2021). A growing body of knowledge in tourism research
also emphasizes the responsibility of the supply side (e.g., policymakers, businesses,
and destinations) to address this issue. Also, in recent years, many destinations and
sectors have focused on reducing their sector-wide CO, emissions (Causone et al. 2021;
Morfeldt et al. 2023; Sharma et al. 2025). Since COP29 (the 29th United Nations
Climate Change Conference), national governments and other stakeholders have
been urged to enhance climate action in tourism by explicitly integrating the sector
into national climate plans (UNWTO 2024). However, the focus has mainly been on
supply-side strategies, including decarbonizing tourism infrastructure, strengthening
destination resilience, engaging stakeholders, promoting low-emission operations and
value chains, and fostering innovation within the sector (UNWTO 2024).

Research on sustainable and low-carbon tourism increasingly acknowledges the
important role of toutists' behavior (e.g.,, Dubois et al. 2019; Kollmuss & Agyeman
2002; Moser & Kleinhiickelkotten 2018). However, when discussing emissions
reduction, demand has often been treated as secondary or overlooked in favor of
new technologies or energy infrastructure (Creutzig et al. 2022). The imbalance is also
evident in broader sustainability research, where supply-side solutions (e.g., innovative
technologies, climate-neutral pathways) often overlook the role of individuals and fail
to integrate demand-side strategies (Khanna et al. 2023). For instance, they discussed
how integrating supply-side energy-reduction strategies into a broader climate action
mix at the individual level can provide greater flexibility, speed, and lower costs for
decatbonization'.

In addition to emission reduction, numerous studies have demonstrated that focusing
on the consumer dimension can yield multiple co-benefits, including biodiversity,
improved air quality, economic benefits, and educational opportunities (Finn &
Brockway 2023; Karlsson et al. 2020; Ratzke 2023; Zhang et al. 2022). Additionally,
it enhances the tourist experience (Femenias Rossell6 et al. 2024) and contributes to
health benefits and consumer well-being (Cohen & Kantenbacher 2020; Creutzig et al.
2018). Despite growing evidence of both emissions reductions and broader co-benefits,
translating demand-side potential into actual behavioral change remains a persistent
challenge.

In tourism research, eatly efforts to address the demand side focused primarily on
individual psychological factors. Early work on sustainable tourist behavior emphasized
that changes in attitudes (Ajzen 1985), values (Stern 2000), and awareness (Schwartz
1977) can influence PEBs. By the early 2000s, researchers began to question whether
these internal factors alone were sufficient to explain PEBs. Kollmuss and Agyeman
(2002) explicitly identified the attitude-behavior gap, where environmental concerns or
attitudes do not translate into action, and a single framework is insufficient to explain

1 Empirical evidence further highlights the consequences of the imbalance. In European countries,
Moran et al. (2020) found that integrating the demand and supply sides has a greater impact on
both energy and CO, reductions. They identified 90 demand-side behavior change opportunities
in research (e.g., reducing food waste, carpooling, shifting to seasonal food), and 65 of them have
been neglected in European countries' national climate goals. They also suggest that focusing on
the individual level could reduce CO, emissions by approximately 25 % in European countries.
Similarly, Creutzig et al. (2024) criticize the climate-neutrality transition for overlooking demand-side
strategies that can directly reduce energy use and GHG emissions, dematerialize goods and services,
and promote circularity by extending product lifetimes and facilitating material reuse.
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the complexity of behavior. For instance, they explain how both internal (e.g., attitudes,
values) and external (e.g., economic, social, and cultural) factors can influence PEBs.
Researchers such as Juvan and Dolnicar (2014) further emphasize that environmental
concern often fails to mitigate the negative environmental impacts of travel behavior,
despite high levels of awareness.

Recent studies have argued that demand-side behavior should be understood not
merely as an individual, rational process, but as shaped by broader social and cultural
factors. Furthermore, a cognitive theory such as the TPB cannot fully explain the
complexity of tourist behavior (Esfandiar & Hadinejad 2025; Hadinejad et al. 2025).
This limitation has led scholars to argue that explaining low-carbon behavior as a type of
PEB requires multi-dimensional approaches that go beyond single-theory explanations,
to capture both internal and external factors affecting traveler behavior.

In particular, demand-side behavior should be understood as a layered process in
which attitudes and intentions are shaped not only by rational evaluation but also by
moral considerations, awareness, and social expectations (Sajid et al. 2024). This is
one of the key reasons scholars call for a more integrated model to better explain the
complexity of PEBs (Schiimann et al. 2021).

At the same time, the persistence of the attitude—behavior gap suggests that even
integrated motivational models remain incomplete unless they also account for how
people interpret their role in climate action and how they distribute responsibility across
actors (Juvan & Dolnicar 2014). In tourism, responsibility is often perceived as diffuse,
shared between tourists, providers, destinations, and governments, which can weaken
perceived agency and reduce the likelihood that awareness and intention translate into
action (Article III). However, recent research clearly demonstrates that significant
issues, such as climate change, are a shared responsibility and require collective action by
individuals, national bodies, and international bodies (Ardoin & Bowers 2025; Hormio
2023). Therefore, advancing demand-side research requires not only identifying
predictors of sustainable behavior but also examining the interpretive mechanisms by
which tourists justify, negotiate, or postpone carbon-neutral choices, especially when
these choices entail perceived inconvenience or uncertainty about their effectiveness.

2.3 Behavioral theories and psychology in tourism

While the benefits of focusing on the demand side are clear (G6ssling et al. 2012), the
individual response to climate change and mitigation policies is complex and not fully
understood. Dolnicar et al. (2019) further argue that the hedonic nature of tourism,
coupled with the absence of economic incentives, makes studying tourist behavior
challenging. Morceover, engaging in PEB while traveling often involves a paradox
between individual convenience and collective environmental responsibility, making
tourists less willing to act sustainably (Li et al. 2025). Additionally, as Truelove et al.
(2014) highlighted, there is a spillover effect on individual PEBs: engaging in one PEB
may reduce another (e.g;, increased recycling in response to a plastic bag levy may lead
to reduced efforts in other areas). Collectively, these factors contribute to the challenges
of accurately studying individual behavior in tourism contexts.

Dolnicar et al. (2017) and Li et al. (2024) explain that most tesearch on travelers'
sustainable behavior, including their CO -emission behavior, has relied on established
theories that often fail to provide practical solutions for promoting sustainable
behavior among travelers. Prior research on PEBs in the tourism and hospitality sectors
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predominantly applied social and environmental psychology theories, such as the TPB,
the Value-Belief-Norm Theory, and the NAM (Lin et al. 2022). TPB was developed
by Ajzen (1991) and is oriented in social psychology to explain human behavior by
linking attitude, subjective norms, and perceived behavioral control to behavioral
intentions. Over the decades, TPB has been widely used across fields, including tourism
and environmental research, to study decision-making processes and human behavior
(Esfandiar & Hadinejad 2025; Yuriev et al. 2020). Within TPB, behavior is assumed
to result from behavioral intentions, which are shaped by individuals’ evaluations of
a behavior (attitude), perceived social expectations (norms), and perceptions of their
ability to perform the behavior (perceived behavioral control) (Ajzen 1985, 1991).

In tourism contexts, TPB has been widely applied to explain intentions related to
sustainable transportation, environmentally responsible accommodation choices,
and other forms of low-carbon travel behavior (Esfandiar & Hadinejad 2025). The
framework is particularly useful for examining planned and deliberate behavior, in
which individuals are assumed to evaluate available alternatives before making decisions.
However, TPB has also been criticized for placing strong emphasis on rational and
cognitive decision-making processes while paying less attention to emotional, habitual,
and contextual influences on behavior (Maclnnes et al. 2022). In tourism settings, travel
decisions are often shaped by pleasure-seeking motivations, convenience, affordability,
and infrastructural constraints, which may weaken the relationship between pro-
environmental intentions and actual behavior (Fu 2025).

NAM was introduced by Schwartz (1977) in social psychology and moral studies,
focusing mainly on how personal norms are activated by awareness of consequences
and the ascription of responsibility, thereby leading to prosocial or altruistic actions.
The model has then been applied in different fields of tourism, including sustainable
behavior (Gao et al. 2017; Groot & Steg 2009). Finally, developed by Stern (2000), the
Value-Belief-Norm theory emphasizes how individual values influence environmental
beliefs and moral norms, and, in turn, how these factors drive PEBs. Within NAM,
people are more likely to act pro-environmentally when they see the negative effects
of inaction and feel personally responsible. This activates personal norms as internal
moral guides. In environmental and tourism research, NAM is typically used to explain
behaviors linked to moral responsibility and concern (Esfandiar 2020). Studies have
also suggested that anticipated emotions, such as pride and guilt, may strengthen these
moral processes by encouraging individuals to align their behavior with personal and
social norms (Onwezen et al. 2013).

While these theories are grounded in cognitive and rational perspectives to explain
behavior (Kollmuss & Agyeman 2002), they have been criticized for oversimplifying the
complexities of behavior in tourism settings where decisions often lack comprehensive
reasoning and are heavily influenced by cultural and societal factors, along with
various other non-cognitive influences (Hadinejad et al. 2024). This body of literature
underscores a persistent attitude-behavior gap in the tourism context, where travelers’
favorable attitudes or willingness to adopt sustainable practices often fail to translate
into consistent PEBs (Higham et al. 2016; Juvan & Dolnicar 2014a; Maclnnes et al.
2022).

Moteover, existing literature demonstrates that the effectiveness of individual-
level climate change mitigation strategies is contingent upon various contextual and
sociodemographic variables, such as age and gender (Korkala et al. 2014), level of
awareness (Halady & Rao 2010), responsibility attribution (Juvan & Dolnicar 2014a),
cultural background (Landauer et al. 2014), or how to obtain information (Ogunbode
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et al. 2023). These findings indicate that relying solely on a single theory (e.g., TPB or
NAM) without accounting for contextual and non-cognitive factors is insufficient to
accurately predict individual behavior or address the well-documented attitude-behavior
gap (Maclnnes et al. 2022).

To overcome these limitations, recent research encourages incorporating external
interventions and new conceptual frameworks. For instance, studying how different
individuals interpret the causes of climate change (Seeler et al. 2021), how they attribute
responsibility for mitigation (Juvan & Dolnicar 2014), and the emotional aspects of
climate-related awareness (Ojala 2012). Research indicates that climate change-related
PEBs and perceptions vary significantly across regions, cultures, and generational
cohorts (Geiger et al. 2021; Lin et al. 2022). For example, Briigger et al. (2021) found
that people in the Global South (e.g, the Peruvian Andes) tend to perceive climate
change as an ongoing and immediate issue rather than a future-oriented threat.

In contrast, individuals in European countries are more likely to perceive climate
change as a problem that will predominantly manifest in the future (Geiger et al. 2021).
Second, research shows that age can significantly influence perceptions and behaviors
regarding climate change. Skeiryté et al. (2022) found that, in the EU, although the
younger generation has greater awareness of climate change, they participate less in
climate action (e.g,, sorting waste). Regarding travelers' PEBs, Arnadéttir et al. (2019)
found that, in Finland, pro-environmental attitudes can influence PEBs (e.g., household
energy consumption), but they do not affect travel behavior. Only respondents with
greater environmental concerns were more likely to use more sustainable modes of
travel. Similarly, in a case from Norway (e.g., Trondheim), Fallah Zavareh et al. (2020)
found that personal environmental norms and attitudes do not affect active traveling
(e.g., walking and cycling).

These findings underscore the complexity and context dependence of PEBs,
highlighting that individual perceptions, cultural backgrounds, and socio-demographic
factors, such as age, play critical roles in shaping climate-related attitudes and actions. In
line with this, the present dissertation adopts a process-driven approach to predicting
CNTB. First, it applies established cognitive frameworks, including TPB and the NAM,
alongside external interventions (e.g, APC, generation, gender), to examine their
influence on individuals’ travel behavior. Second, it employs attribution theory to better
understand and explain the observed attitude-behavior gap among travelers, focusing
on how responsibility for climate mitigation is attributed.

Finally, the study introduces the ASI framework as a complementary lens to capture
the multidimensional nature of low-catbon travel behavior, extending beyond the
explanatory scope of traditional cognitive models (see Table 1). Originally developed
within transportation and sustainability transition research, the ASI framework
categorizes mitigation strategies into avoiding carbon-intensive activities, shifting
toward lowetr-emission alternatives, and improving the efficiency of existing systems and
practices (Creutzig et al. 2018). Compared with theories such as TPB and NAM, which
primarily focus on cognitive and normative dimensions of individual behavior, the
ASI framework offers a more action-otiented, domain-sensitive perspective by linking
behavioral decisions to broader infrastructural and systemic conditions (Melkonyan et
al. 2020; Martensson et al. 2023).

This perspective is particularly relevant in tourism because travel-related emissions
arise from interconnected mobility, accommodation, and consumption practices,
each shaped by distinct structural opportunities and constraints. At the same time,
the framework acknowledges that the feasibility of low-carbon actions varies across
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geographical and socio-economic contexts, depending on factors such as accessibility,
affordability, infrastructure availability, and the perceived availability of sustainable
alternatives (Article 1V). Thus, integrating the ASI framework into this dissertation helps
situate individual travel behavior within wider spatial and transition-related processes
associated with carbon-neutral tourism.

2.4 Sustainable tourist behavior

Tourism plays a significant role in recent global mobility, contributing approximately
10 petcent to global GDP and generating millions of jobs wotldwide (WTTC 2025).
Despite its considerable economic benefits, concerns are growing about the negative
environmental impacts of tourism. For instance, Qian et al. (2018: 9) noted that in
Nordic countries, unprecedented growth in tourist numbers to natural attractions and
destinations has resulted in “crowding, environmental damage, costly rescue operations, and
pressure on public infrastructure”. These pressures underscore the dual nature of tourism:
while it can provide economic opportunities, it can also have significant environmental
impacts.

The discussion of sustainable behavior is closely linked to the broader evolution of
sustainable development. The idea of sustainable development emerged in the 1970s
and became widely recognized through the World Commission on Environment and
Development’s report Our Common Future, which defined it as “development that meets
the needs of the present without compromising the ability of future generations to meet their own needs”
(Brundtland 1987:16). Eatly tourism scholars such as Bramwell and Lane (1993) and
Butler (1999) made significant contributions to the development of the sustainable
tourism paradigm by emphasizing the need to balance well-being, environmental
protection, and economic viability. Saarinen (2000) distinguishes between resource-
based, activity-based, and community-based traditions of sustainability in tourism,
each emphasizing different environmental, economic, and socio-cultural dimensions
of sustainable development. This conceptual framing facilitated a shift in sustainability
discussions toward approaches that emphasize community engagement and
behavioral factors. For instance, Choi and Sirakaya (2005) emphasize the importance
of community-based approaches and sustainability indicators, focusing on residents'
attitudes toward sustainable tourism. Building on this, Dolnicar (2010), Dolnicar et al.
(2019), and Passafaro (2019) have drawn greater attention to the role of tourist behavior
in achieving sustainability in tourism. More recent contributions have extended this
petspective by highlighting the complexity of behavioral drivers and the need to
integrate psychological, social, and structural factors into the study of sustainable
tourist behavior (Bajrami et al. 2025; Maclnnes et al. 2022).

These developments illustrate how sustainability research in tourism has gradually
shifted from a broad paradigm toward a sharper focus on tourists’ behavior as a key
driver of sustainability goals. This shift is driven by growing pressures related to rising
tourism-related emissions, the limited effectiveness of supply-side interventions alone,
and increasing recognition of the attitude—behavior gap in sustainable travel practices.
In response, the concept of sustainable tourism behavior has emerged as a crucial focus
in tourism research and practice (Hadinejad et al. 2025). This concept emphasizes how
travelers can adjust their choices and practices to reduce the negative environmental
impacts of their travel (Li et al. 2024). Ultimately, sustainable tourism aims to mitigate
the tensions and conflicts arising from the interaction between industry and the

ni
v
G

suopyediqnd jesiydea8oas eip.aou

31



(9]
(%
~

nordia geographical publications

32

Hatamifar: Transition to carbon-neutral tourism

environment and seeks to ensure that tourism can persist indefinitely while preserving
the integrity of both human and physical environments (Bramwell & Lane 1993).

Sustainable tourist behavior manifests across various aspects of travel, including
mobility, consumption, destination choice and preferences, accommodation, and
more (Passafaro 2019). For example, within the mobilities paradigm developed in the
1990s, travelers are encouraged to reduce reliance on high-emission modes and to use
efficient modes such as public transit, thereby choosing shorter distances (Signorile
et al. 2018). Sustainable tourist mobility is widely recognized as a key requirement for
achieving sustainability in the tourism sector (Zientara et al. 2024). In consumption,
sustainability involves minimizing food waste, supporting local and seasonal foods,
favoring plant-based diets, and choosing smaller portions (Kim et al. 2020). Destination
choice and preferences also play a significant role in shaping sustainable tourist
behavior. Travelers can support sustainability by selecting destinations that prioritize
and promote environmental stewardship and community-based tourism, or by taking
steps to mitigate overtourism (Birinci et al. 2025). Preferences for less-crowded or
off-season travel not only contribute to a more balanced distribution of visitor flows
but also alleviate pressure on vulnerable ecosystems and local infrastructure (Kaur et al.
2025). Regarding accommodation, research has highlighted a wide range of sustainable
behaviors, including energy conservation, recycling, and waste minimization, as well as
the choice of eco-certified hotels and locally owned establishments that reinvest profits
into host communities (Dharmesti et al. 2020; Dolnicar et al. 2019).

2.5 Geographical perspectives of carbon-neutral tourism

Traditionally, research on tourism geography has focused on descriptions of where
people travel, how destinations ate structured, and the spatial distributions of travelers'
impacts (Britton 1991; Pearce 1979, 1987; Tervo-Kankare 2012). Tourism geography
involves mapping travel flows, analyzing microscale spatial arrangements of tourist
sites, and documenting tourism's social, cultural, economic, and environmental impacts
across regions (Johnson 1999; McKercher 1993; Pearce 1979). These early contributions
have generated valuable theoretical understanding but have engaged only minimally
with structural and political, economic, and wider structural factors shaping tourism
development.

In the late 1980s, tourism geographers began to engage more systematically with
the broader environmental impacts of tourism, particularly climate change (Scott et al.
2006; Tervo-Kankare 2012), and how changing climate conditions impact destinations,
infrastructure, and regional development (Gémez Martin 2005). This research has
evolved to examine adaptation, how destinations, businesses, and tourists perceive
climate risks, and how they adjust their behaviors (Saarinen & Tervo-Kankare 2006;
Simpson et al. 2008; Brouder & Lundmark 2011). Recently, attention has shifted to
tourism's contribution to greenhouse gas emissions and to ways to mitigate this impact
(Gossling et al. 2024). Findings indicate that climate change is not only an external
threat to tourism but also highlight tourism’s role in linking mobility systems and travel
practices to global carbon dynamics at multiple levels (Gssling et al. 2023).

As research on climate change and tourism advanced, the focus has shifted from
merely understanding impacts and adaptation to examining how tourism could actively
support global decarbonization efforts. This has raised important questions about the
amount of emissions, responsibility, and how to organize reductions across different
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locations and institutions (Becken & Hay 2012; Géssling & Hall 2006). The concept
of carbon-neutral tourism portrays destinations, industries, and travelers as key actors
in reaching long-term climate goals (Article I). CN, in this sense, refers to achieving
net-zero carbon dioxide emissions by balancing remaining emissions with removal or
offsetting measures, or by eliminating emissions through structural and behavioral
change (G6ssling 2009; Chen et al. 2024: 37).

Transition to carbon-neutral tourism is inherently spatial. Mobility systems, tourism
infrastructure, governance, and daily travel habits are interconnected, rooted in specific
locations, shaped by spatial inequalities, and operate across local, national, and global
levels (Gossling et al. 2024). Decisions on transportation, energy, and land use shape
travel options, affordability, and the social acceptance of destinations. Likewise, travelers
expetience and negotiate sustainability differently depending on where and how they
travel, based on institutional arrangements (Article III). Consequently, transitions
toward carbon-neutral tourism unfold unevenly across space, involving interactions
between people, places, and policy environments.

In Finland, the contextual and spatial dimensions are particularly important as the
country’s large geographical size, low population density, and extensive travel distances
pose structural challenges for cutting emissions from tourism and daily mobility
(Czepkiewicz et al. 2018). It is important to note, however, that most national climate
policies and emission estimates primarily address everyday mobility rather than tourism,
while tourism-related travel is not framed as a distinct mitigation sector and aviation
emissions are primarily regulated through EU-level mechanisms rather than through
dedicated national policy instruments (e.g, Valtioneuvosto 2025). National travel
surveys highlight these disparities: for instance, sustainable transportation modes (e.g,,
walking, cycling, and public transportation) account for 50 % in the Helsinki area and
40 % in Oulu (Traficom 2016). Much of these emissions are associated with short,
routine trips, such as commuting to work, school, and leisure activities, rather than
tourism flows.

Additionally, these modes account for just 15 % of total domestic travel distance,
compared with over 60 % for private cars. This regional variation reflects differences
in accessibility, infrastructure, and settlement patterns, which significantly affect
travelers’ capacity to adopt low-carbon mobility. For example, residents in larger urban
areas often have greater access to public transportation and cycling infrastructure,
and shorter travel distances, whereas residents in rural areas are more dependent on
private car use due to longer distances and fewer transport alternatives. Recent studies
in Finland indicate that mobility lifestyles and travel behaviors are closely linked to
neighborhood preferences, attitudes towards travel, and contextual factors. They also
highlight mismatches between people's attitudes and their actual behavior, often caused
by structural constraints (Hallikainen et al. 2026). Recognizing that these figures largely
reflect everyday travel helps situate tourism within a broader mobility system while
underscoring its relative invisibility in existing policy frameworks. These vatiations
indicate that, in Finland, promoting low-carbon travel requires a region-specific strategy
that integrates behavioral change with structural and infrastructure realities.

Despite these spatial variations, most climate and mobility policies in Finland have
focused on technological improvements rather than individual behavior (Héysniemi
& Salonen 2019; Liimatainen et al. 2018). This dissertation research broadens the
geographic viewpoint by exploring how spatial factors such as accessibility, availability,
and regional infrastructure interact with individual behaviors to influence sustainable
and carbon-neutral tourism. This approach situates behavioral processes within their
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spatial context, as discussed: achieving emissions reductions in tourism depends not
only on technological advancements but also on understanding how individual behavior
affects mobility and sustainability outcomes.

The dissertation views carbon-neutral tourism as a spatial transition process rather
than merely a technical or a single-behavioral problem. It advances understanding
of how individual travel decisions are shaped by broader institutional contexts,
infrastructural conditions, and how travelers themselves become active participants
in wider decarbonization pathways. By integrating system-level review work (Article
I) with empirical studies of attitudes and behavior, responsibility attribution, and
domain-specific behaviors (Articles 1I-1V), this dissertation reveals that demand-side
engagement is significantly associated with spatial arrangements and governance
frameworks. It illustrates that transitions to carbon-neutral tourism should be viewed
as contextual, behavioral, and geographical processes that evolve through dynamic
interactions among travelers’ decisions, destination structures, and mobility systems,
in which individual agency both influences and is conditioned by the environments in
which travel occurs.
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3 Research methodology

This chapter presents the methodological foundation of the dissertation for
conceptualizing the transition towards carbon-neutral toutism and toutists' behavior and
explains its axiological, ontological, epistemological, and methodological assumptions.

Axiology refers to the role of values and ethics in shaping the research process and the
interpretation of knowledge (Given 2008). In this dissertation, the research is guided by
sustainability-oriented values, particularly the aim of understanding transitions toward
lower-carbon and more environmentally responsible forms of tourism.

Ontologically refers to the researcher’s assumptions about the nature of reality (see
Tuli 2010). This assumption can shape how a researcher conceptualizes the phenomenon
under investigation. In this dissertation, research departs from an understanding that
individual catbon-neutral behavior is shaped by multiple subjective interpretations
(e.g., personal norms, attitudes, PBC, moral obligation, awareness of both positive
and negative consequences, and attribution of responsibility). This acknowledges that
reality is not objective and fixed but can be investigated by contextualizing individuals'
perceptions, experiences, and behavior (e.g,, what we can know and how we can know
(Steup & Neta 2005).

In addition, it is understood that social phenomena can be observed, measured, and
explained through empirical evidence (Tuli 2010). Within this view, CNTB is treated as an
observable outcome shaped by specific psychological and structural factors. Therefore,
it is important to systematically test theoretical links and uncover causal patterns that
drive sustainable behavior (Tuli 2010). CNTB can be considered a quantifiable social
phenomenon shaped by identifiable socio-demographic, psychological, and structural
factors.

The empirical data consist primarily of structured quantitative survey responses
complemented by qualitative data (e.g.,, open-ended responses). This methodological
choice enables exploration of complex CNTB phenomena by moving beyond sutface-
level patterns (e.g., relationships among factors affecting behavior) to identify underlying
structural patterns and causal mechanisms that influence behavior (e.g, the reasons
behind behavior).

The dissertation has followed a process-driven methodological approach, inspired
by Norbert Elias (1971). Theory should shape methodology rather than adopting a
method and attempting to fit it into a framework.

“Purely empirical investigations — that is, investigations without a theoretical framework — are
like sea voyages without a map or a compass. One sometimes chance on a harbor, but the risk
of shipwreck is high. Theoretical investigations without an empirical base are usually, at bottom,
elaborations of preconceived dogmatic notions; the dogmas are enshrined as a matter of faith and
cannot be refuted or corrected by any empirical proof or detailed investigations.” (Elias 2009: 130,
as cited in Baur & Ernst 2011).

This approach also explains the empirical phases of the research. In the first empirical
article (Article II), a structured questionnaire and a statistical model (e.g., PLS-SEM)
were used to test relationships among psychological factors (e.g,, attitudes, PBC, personal
norms) derived from traditional theories such as TPB and NAM. However, quantitative
methods and traditional frameworks cannot fully capture the depth of human behavior,
particularly in the case of CNTB. Therefore, in the second empirical phase (Article I1I),
open-ended qualitative data were incorporated to clarify the undetlying factors shaping
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behavior. This addition helped to explain how external and contextual conditions, such
as structural barriers, infrastructure availability, and policy settings, affect individual
behavior and contribute to the observed attitude—behavior gap. The final empirical
article (Article IV) further develops this approach by focusing on the ASI framework to
analyze low-carbon travel behavior across key tourism domains: mobility, consumption,
and accommodation. This phase integrates the previously identified psychological and
contextual factors to explain how travelers can transition to more sustainable, carbon-

neutral practices. The methodological structure adopted in the dissertation is presented
in Figure 1%

Sustainability =—O= Axiology

Positivist

>— Epistemology
/e measurement \

Indipendent reality
PLS-SEM Ontolof
Resarch Framework 8y

Observable phenomenon
ed-measures ANOVA

Aann-Whitney U test Methods _/ \ [ Student surveys =O=— (n=498; n = 453)

ati —— Data source -gk 1
Correlation j Open-ended responses —O 68 open-ended respoi

Primarily quantitative
Methodology -<

Qualitative support

commentary response:
d theory-led content

Figure |. Methodological structure of the dissertation.

2 The sample sizes reported across the articles differ due to variations in the phases of data
collection, treatment of incomplete responses, and age-based exclusions applied for the final
analyses. Articles II and III are based on the first phase of data collection conducted in 2023. In
this phase, 498 responses were received, of which 491 were fully completed, and seven were partially
completed. Article III reports 491 fully completed responses, whereas Article II further excluded 39
respondents outside the targeted young-adult age group, resulting in a final analytical sample of 452
respondents. Article IV is based on a separate second-phase data collection conducted in 2025 using
a new questionnaire. In this phase, 453 fully completed responses were received; after excluding 37
respondents outside the target age range, the final analytical sample consisted of 416 respondents.
Accordingly, the numbers presented in Figure 1 refer to the total responses received in each phase of
data collection rather than the final analytical samples used in individual articles.
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3.1 Research area

Finland is frequently positioned as a country with high environmental awareness, a
strong institutional commitment to sustainability, and a primary recognition as a
nature-based destination (Puhakka 2011; Tervo-Kankare 2012). Empirical research
consistently indicates a high level of concern among Finnish citizens about climate
change (Kollanus et al. 2023). Within tourism research, this context has been supported
by a body of work on climate change mitigation, particularly regarding tourism-related
emissions, carbon management, and responsibility allocation (Tunkkari-Eskelinen et al.
2022). Recent Finnish consumer research reveals that while ecological values are broadly
supported, they influence daily actions more than leisure air travel (Savolainen et al.
2022). While concerns and mitigation strategies are well documented, there is less
understanding of how environmental concerns are reflected in traveler behavior,
especially among young adults. For instance, in their study, Savolainen et al. (2022)
found that approximately 80 % of young people in Finland were concerned about
climate change, but only 50 % expressed interest in the environmental impacts of air
travel, and even fewer expressed interest in taking action while traveling,

Mote broadly, research on climate change and environmental behavior in Finland
indicates that high levels of concern are also evident in everyday life, yet behavioral
responses are selective and context dependent. For example, public opinion research
indicates that risk perception of climate change significantly influences support for
specific climate policy instruments, such as national carbon taxes and renewable energy
subsidies, whereas attitudes vary by socio-demographic and geographic factors, including
urban versus rural residence (see Sivonen 2023). Research on carbon offsetting further
suggests that while travelers often recognize the importance of compensating for
emissions, the adoption of offsetting schemes depends heavily on trust, transparency,
and the perceived credibility (Konu et al. 2022).

At the individual level, research among Finnish students suggests that climate
knowledge and education can foster engagement and pro-environmental attitudes, but
do not automatically lead to sustainable behavior (Ratinen & Uusiautti 2020). Studies
show that routine energy practices are influenced by information literacy, gender, and
social norms, with simple actions adopted more easily than major lifestyle changes
(Kerdnen et al. 2023). Moreover, community-based research shows that social and
cultural contexts, collective efficacy, and norms influence climate action, with concern
leading to behavior when supported by structural and social conditions (Kléckner et
al. 2024). Destination-level research also highlights the growing importance of visitor
management strategies to balance tourism growth with environmental responsibility,
emphasizing governance as a key mechanism for supporting sustainable behavior
(Maukonen 2022).

Taken together, Finnish research demonstrates high levels of environmental concern
and growing engagement with climate mitigation, yet offers limited insight into how
such concern and attitudes translate into travel-related decisions among young adults.
Existing studies primarily document attitudes, policy support, or mitigation measures,
but pay less attention to how environmental attitudes, concern, perceptions of
responsibility, and contextual factors influence travel responses. Although young adults
frequently appear in sustainable research in Finnish datasets, they are rarely examined as
a distinct group whose sustainable behavior is negotiated at the intersection of strong
climate awareness, life-stage conditions, and perceived agency. This dissertation builds
on the Finnish evidence base by integrating multiple behavioral theories to conceptualize
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the transition towards carbon-neutral travel as a set of differentiated pathways rather
than a singular outcome.

3.2 Research material and methods

The following section outlines the process-driven methodological approach adopted
to investigate the research questions arising from this foundation, which unfolded in
different phases.

3.2.1 Scoping review methodology in Article |

Driven by the novelty of the topic and the initial research questions, the first phase
of the methodological process involved a structured review of the academic literature
on CN in tourism and hospitality, which subsequently served as the basis for Article
1. The review aimed to identify existing theoretical perspectives, empirical findings,
practical mitigation and adaptation pathways, and major research gaps related to CN
in tourism. Attention was given to how previous studies addressed tourism at different
scales, including individual behavior, industry practices, and destination-level policies.
The findings of this review helped refine the dissertation's overall direction and
informed subsequent empirical phases by highlighting the importance of demand-side
perspectives, behavioral dimensions, and low-carbon tourism practices in the transition
toward carbon-neutral tourism.

To ensure scholarly rigor and thematic relevance, comprehensive searches were
conducted primarily in the Scopus database using a targeted set of keywords such as
"carbon neutrality in combination with "tourisn!, "hospitality", "travel” "aviation", "hotel",
"restanrant’" " national parks" and "destination." During the writing and refinement stages,
Google Scholar was also used as a supplementary source to identify additional relevant
studies and references.

The initial search yielded 1,145 academic sources. These records were initially
screened using titles, abstracts, and keywords to assess their relevance. The inclusion
criteria for this phase were:

1. Peer-reviewed journal articles or scholarly book chapters
2. Published in English
3. Direct relevance to CN in tourism and hospitality contexts

Studies were excluded if they did not meet the language requirement, were not peer-
reviewed, or were not academic journal articles or book chapters. After this screening,
222 papers remained. A more detailed abstract-level review further refined the dataset
to 113 articles, selected for their strong relevance to carbon-neutral tourism.

The final selection primarily comprised peer-reviewed articles, with some additional
scientific materials and scholarly book chapters. These texts were then prepared for
thematic analysis, forming the academic foundation for understanding theoretical
perspectives, empirical findings, and conceptual developments in the field.
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3.2.2 Questionnaire design and empirical studies (Articles 1I-1V)

As illustrated in Figure 2, the dissertation employed a two-phase empirical design
comprising separate stages: questionnaire development, theoretical integration, pilot
testing, and data collection. Empirically, the dissertation is based on two separate
questionnaires: questionnaire one provided the data for Articles II and III, while
questionnaire two served as the basis for Article I'V.

Questionnaire one (Phase one): After the systematic review (Article I), a questionnaire
was developed to study CNTB (Phase one). The literature review identified multiple
pathways to CN in tourism, including approaches at the individual, industry, and
destination levels. However, it also highlighted the comparatively limited attention to
the demand-side and behavioral dimensions of carbon-neutral tourism. Given tourism’s
highly behavioral nature and the important role of tourists’ decisions in shaping tourism-
related emissions, the subsequent empirical phases focused primarily on the individual
pathway, which informed the development of the questionnaires and the selection of
behavioral and psychological constructs. This focus informed the development of the
questionnaires and the selection of behavioral, psychological, and normative constructs
used to examine individual-level determinants of CNTB.

Given the limited conceptual development in this area at the time, the questionnaire
was grounded in an integrated framework combining the TPB and NAM. However,
to better address the attitude—behavior gap identified in previous tourism research, the
model incorporated additional behavioral, normative, and contextual factors. Recent
studies (Gossling & Dolnicar 2023; Maclnnes etal. 2022; Sajid et al. 2024) have highlighted
the need to extend traditional behavioral frameworks to better capture the complexity
of travelers’ carbon-related decision-making. Consequently, the questionnaire was
designed to capture a broad range of behaviors, attitudes, and responsibility-related
dimensions associated with CNTB. The relevant variables for the proposed models,
including attitude, social norms, and petceived behavioral control from the TPB (Ajzen
1985, 2002), as well as ANC, personal norm from the NAM (Schwartz 1977), and

Phase 2 {2025)

Qe stionna ine
development

ASL

Phase 1 {2023)

Questionnaine
development

TPB, N AM integration

Behavieral innevations

Piled test

Analysis and reporting

Figure 2. The data collection process.
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the additional components of APC (Sajid et al. 2024) and attribution of responsibility
(Gossling et al. 2023; Kalamas et al. 2014), were included. Items were adapted from
relevant literature (see Appendix 1) and modified to align with the research objectives.

The questionnaire was initially developed in English and then translated into Finnish
using the back-translation method to minimize potential misunderstandings (Brislin
1970). A pilot test was conducted with 32 geographers and tourism experts, including
at least doctoral researchers, to identify and reduce potential biases in the questionnaire.
Data were collected at the University of Oulu, via the Webropol Survey & Reporting
online platform, with the survey link distributed via student email lists.

In this phase, we used a 5-point Likert scale with an "I don’t know" option for specific
questions to minimize potential bias, given our uncertainty about respondents' familiarity
with the concept of CN. Crandon et al. (2024), Lee et al. (2020), and Corner et al. (2015)
have noted that climate change and CN are often misunderstood, especially by younger
audiences. Therefore, we allowed respondents to skip questions they were unfamiliar
with, which also helped assess their familiarity with the terminology. Additionally, at
the beginning of the questionnaire, we included three questions to assess familiarity
with carbon calculators, energy labels, and CN, to better undetrstand respondents'
knowledge. Data for this phase were gathered in three rounds, from mid-October
to mid-November 2023, yielding 498 responses. After careful consideration and
consultation with an external statistician, mean replacement has been applied to the
“I don’t know” responses to reduce potential distortion in the results, specifically to
avoid bias atising from the exclusion of less-informed respondents and the resulting
overrepresentation of those with more defined attitudes.

In addition to closed-ended items, the questionnaire included an open-ended item
linked to the question, “Assuming global warming is a problem, how mmch responsibility do
different entities have to tackle the issue?”, allowing respondents to justify their responses. A
separate open-ended section at the end of the questionnaire invited general comments
and feedback. This qualitative component provided interpretive depth, offering insights
into how individuals subjectively reasoned about their pro-environmental choices. The
qualitative dataset comprises 168 open-ended responses, totaling approximately 9,000
words. These responses range in length from brief answers of 13 words (one sentence)
to more extensive narratives of up to 369 words (approximately 12 sentences).
Additionally, the dataset includes 69 commentary responses totaling approximately 2600
words, ranging from concise six-word statements (one sentence) to longer reflections
of up to 136 words (around six sentences).

To minimize social desirability bias, which is common in studies of sustainable
tourism behavior (Juvan & Dolnicar 2016), the questionnaire was structured to reveal as
little information as possible about the research purpose. This approach helped reduce
the risk of biased responses. Self-reported behavior was used because it enabled the
investigation of a wide range of behaviors and provided direct insights into participants'
actions (Juvan & Dolnicar 2017).

Questionnaire two (Phase two): The first dataset helped me gain a better
understanding of young people’s travel behavior. However, as noted, the questionnaire
was primarily based on traditional frameworks that have provided important theoretical
foundations for understanding PEBs, yet have also been critiqued for limitations in
predicting domain-specific and context-dependent behavioral outcomes. Recognizing
these limitations, the dissertation adapted the ASI framework to deepen the analysis
of low-carbon travel decision-making and domain-specific carbon-neutral practices.
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Therefore, the second questionnaire was designed based on the ASI framework, which
provides a more systemic and practice-otiented perspective on behavioral change. The
ASI model categorizes sustainable behavior into three strategic domains: avoiding
unnecessary travel, shifting to more sustainable modes, and improving existing practices
through behavioral efficiency (Creutzig et al. 2023).

Items were designed to capture individual engagement with each domain, enabling
a more holistic understanding of CNTB that aligns with emerging climate transition
strategies in tourism (see Appendix 2). By employing this two-phase approach, the study
bridges both established theoretical constructs and innovative frameworks to provide a
comprehensive analysis of carbon-neutral behavior among travelers. For this phase, we
employed the same methodology for questionnaire design, including back-translation,
distribution through student mailing lists, and a pilot test to ensure clarity and minimize
bias. Data for this collection were gathered in three rounds, from early March to mid-May
2025, yielding 453 responses’. The data collection process is presented in Figure 2.

3.3 Institutional scope of the dataset

During the data collection phase (Phase two), several universities across Finland were
contacted to expand the institutional scope of the sample, including the University
of Oulu, the University of Helsinki, Tampere University, the University of Eastern
Finland, the University of Lapland, Lapland University of Applied Sciences, and the
University of Turku, Turku University of Applied Sciences. However, access to student
communication channels varied considerably across institutions. For example, the
University of Helsinki indicated that institutional policy restricts the dissemination of
external research requests, while response rates from other universities remained low
(University of Eastern Finland: n = 88; University of Lapland: n = 4; Turku University
of Applied Sciences: n = 7; Lapland University of Applied Sciences: n = 4).

Given that the primary dataset, gained from the University of Oulu, comprised 951
respondents, the inclusion of these small, highly imbalanced subsamples could have
introduced methodological constraints. These include diminished statistical power at
the subgroup level, increased sampling variance, and the potential for disproportionate
weighting, Consequently, the analysis was restricted to a single-institution dataset
to ensure consistency, robustness, and interpretability of results, particularly given
the substantial imbalance in subgroup sizes across participating universities. The
implications of this decision for external validity and generalizability are acknowledged
and discussed in the limitations section.

3.4 Rationale for case selection

This dissertation focuses on university students as the target population for exploring
factors influencing their behavior towards CN. The case study is situated at the University

3 In addition to the quantitative survey data analyzed in this dissertation, the study also includes a
qualitative dataset of 245 open-ended responses totaling approximately 11,000 words, collected as
part of the second phase of data collection. This qualitative material was not subjected to systematic
analysis within the scope of the present dissertation, as the empirical focus was on quantitative and
theory-driven analytical approaches. However, the dataset remains analytically valuable and may be
used in future research.
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of Oulu. The university is recognized as the largest multidisciplinary higher education
institution in Northern Finland, with a student population of 14,400 students across
eight faculties. Although geographically located in Northern Finland, the University
of Oulu attracts students from across Finland and abroad, resulting in a socially and
culturally diverse student population rather than a purely regional sample. The selection
of this group is grounded in both practical and theoretical considerations. Numerous
studies have demonstrated that students are a significant target population for research
on PEBs, given their complex and unique behaviors (Mehdizadeh et al. 2019). University
students are part of institutional and social learning environments in which norms, peer
influence, and discussions of sustainability are continually developed and reinforced,
extending beyond personal consumption choices (D’Arco et al. 2023).

In addition, as discussed by Hansmann et al. (2020), university students represent
a key population for examining environmental awareness and behavior, as higher
education plays a formative role in shaping their knowledge, values, and actions as
future professionals and societal leaders. University students have significant potential to
advance sustainability through both personal choices and their influence in professional
and societal roles. Therefore, understanding the factors that shape PEBs among them is
crucial for driving sustainable change (Hansmann et al. 2012; Hermann & et al. 2020).
Therefore, this dissertation focuses on the psychological drivers of CNTB among
university students in Finland and their role in achieving long-term climate goals, which
is crucial for ensuring their active engagement in sustainable practices for the future.

3.5 Respondent socio-demographic characteristics

Questionnaire one: At the beginning of the first questionnaire, respondents provided
key background information to contextualize their qualitative entries. Of the 495
responses received, 419 (84.6 %) were from Finland, 69 (13.9 %) from a broad range of
international counttries, and 7 (1.4 %) declined to disclose their nationality. Participants’
ages ranged from 19 to 74 years; the majority (65.8 %) belonged to Generation Z (born
1997-2005), 25.5 % to Generation Y (born 1981-1996), 8.1 % to Generation X or
seniors (born 1950-1980), and 0.6 % did not report their age group. In terms of gender
identity, 66.9 % identified as female, 29.1 % as male, 1.4 % as other, and 2.6 % chose
not to disclose. Regarding education and employment status, 44% of participants held
a bachelor’s degree and 37% held a master’s degree, while 19% were employed full-time
and 28% wete employed part-time.

When it came to travel planning, 66.8 % of respondents took sole responsibility
for their arrangements, while 33.2 % shared or delegated that responsibility. Regarding
sources of information about (tourism) carbon emissions, 39.5 % of respondents cited
internet websites, 30 % other media (e.g,, TV and radio), 14 % social networks (e.g.,
Instagram, TikTok), and the remaining 16.4 % obtained information from friends and
family or did not provide/disclose any source. Finally, familiarity with CN concepts
was strong, averaging 3.9 out of 5, while familiarity with carbon calculators and energy
labels (A—G scale) averaged 3.0 out of 5. Table 3 presents the respondents’ profile.

Questionnaire two: The sample included 453 respondents. Most identified as female
(62.2 %), while 37.8 % were male. Regarding travel frequency, 6.8 % reported not
traveling for leisure in the past year; 55.1 % traveled once or twice; 31.0 % traveled three
to five times; and 7.1 % traveled more than five times. Public transportation options,
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including trains and buses, were the most common mode of travel (46.1 %), followed
by petrsonal vehicles (26.1 %) and flights (19.9 %). Most participants (82.5 %) rated the
availability of low-carbon travel options in Finland as good or very good, reflecting a
generally positive view of sustainable mobility infrastructure.

Participants also reported high engagement in everyday sustainable behaviors (e.g,,
recycling, reducing consumption, conserving energy), with an overall mean score of 4.1
(median = 4.0) on a five-point scale. Table 4 presents the respondents’ profile.

Table 3. The respondents’ profile in the questionnaire one (n = 498).

Characteristic Category n %
Generation z 326 65.8
Y 126 25.5
X + seniors 40 8.1
Not disclosed 3 0.6
Gender Female 331 66.9
Male 144 29.1
Other genders 7 1.4
Not reported 13 2.6
Nationality Finnish 419 84.6
International 69 13.9
Not disclosed 7 1.4
Education Bachelor’s degree 218 44
Master’s degree 181 36.6
Doctoral researchers 66 13.3
Other/unspecified 30 6.1
Employment Full-time 261 525
Part-time 96 19.3
Not employed/other 140 282
Travel planning responsibility Sole responsibility 347 69.8
Shared/delegated 148 30.2
Information source: tourism Internet websites
carbon emissions 196 395
Other media (TV, radio) 149 30
Social networks (Instagram, TikTok) 69 14
Z:’siilr;clsségamily or not provided/ 8l 16.4
Carbon neutrality familiarity Mean score (out of 5) 491 39
Carbon calculator familiarity Mean score (out of 5) 468 3
Energy-label familiarity Mean score (out of 5) 436 3
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Table 4. The respondents’ profile in the questionnaire two (n = 453).

Characteristic Category n %
Gender Female 282 62.2
Male 149 329
Other genders 8 1.8
Not reported 14 3.1
Travel frequency Never 31 6.8
I-2 times 249 55.1
3-5 times 140 31
More than 5 32 7.1
Availability of low-carbon travel options Very poor 9 2
Quite poor 42 9.3
Neither 28 6.2
Quite good 256 56.6
Very good 17 259
3.6 Analysis

The analytical phase of this dissertation employed a combination of qualitative,
quantitative, and mixed-methods approaches across the research questions. As this
dissertation follows an article-based structure, the analytical methods were selected for
each article based on its specific aims, data types, and research questions, and together
they contribute to the dissertation's broader objectives. To explore pathways toward
achieving CN in tourism, Article I employed a qualitative approach, using a structured
scoping literature review to identify key pathways and research gaps in the field.

The influence of environmental awareness, attitudes, and preferences on CNTB was
examined in Article II using quantitative survey data analyzed with SEM-PLS, which
enabled assessment of relationships among psychological constructs. IPMA and the
CVPAT were additionally employed to assess the practical importance and predictive
capability of the proposed model.

To investigate the attitude—behavior gap among young travelers, Article 111 adopted a
mixed-methods design that combined statistical analyses, including Pearson correlation
analysis, ANOVA, and the Mann—Whitney test, with an integrated content analysis of
open-ended responses. This approach enabled both a comparative examination of
behavioral patterns and a deeper understanding of participants’ perceived responsibility,
attitudes, and behaviors.

Lastly, Article IV employed correlation analysis, repeated-measures ANOVA, cluster
analysis, and group comparison tests to examine cross-domain ASI-based behavioral
patterns and variations among different adopter groups of low-carbon tourism
behavior. This approach enabled both comparative analysis across behavioral domains
and a deeper understanding of how individuals engage with different low-carbon
practices within tourism®.

4 Detailed explanations of the rationale, application, and interpretation of the analytical methods
employed in each article are provided in the article summaries part of this dissertation, and in the
full published articles. As quantitative studies may incorporate multiple complementary analytical
techniques depending on the research objectives and data structure, only a concise methodological
overview is presented in the dissertation summary section
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3.7 Ethical considerations and research integrity

This dissertation complies with the ethical standards of the University of Oulu and the
Finnish National Board on Research Integrity (TENK 2019). All data were collected
anonymously and voluntarily. A data privacy notice was provided to all participants at
the beginning of the data collection process. The study adhered to the EU General
Data Protection Regulation (GDPR), ensuring confidentiality and secure handling of
data. No personal identifiers were obtained, and responses were stored in encrypted
form. The research avoided deception, maintained transparency in data analysis and
reporting, and followed responsible authorship principles. All procedures reflected
honesty, accuracy, and accountability in accordance with good scientific practice and
the broader principles of research integrity.
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4 Findings

This synopsis and the four interrelated articles advance the dissertation's overarching
aim: Transition to Carbon-Neutral Tourism: A Demand-Driven Approach. While each article
addresses a distinct dimension of carbon-neutral tourism, the dissertation follows a
cumulative research progression from conceptual and system-level pathways (Article
I) toward psychological determinants of CNTB (Article II), responsibility attribution
and the attitude—behavior gap (Article I1I), and finally domain-specific low-carbon
travel behaviors through the ASI framework (Article 1V). In this way, the dissertation
progressively shifts from broader structural and conceptual perspectives toward its
central focus: understanding how individuals can contribute to achieving CN in the
tourism industry.

4.1 Article I: Pathways toward carbon-neutral tourism

Article I (Figure 3) examines the conceptual foundation of carbon-neutral tourism
by analyzing how both mitigation and adaptation strategies have been operationalized
in tourism research and policy discussion over time. In doing so, the article situates
CN within broader global sustainability transformations and examines how the
tourism sector has approached climate change mitigation and adaptation. Drawing
on a systematic review of both academic and gray literature, Article I provides an
in-depth understanding of how different pathways toward CN have been constructed
and justified across scales ranging from individual travelers to destination managers,
national governments, and global efforts.

The article's findings draw on a wide range of studies examining both mitigation and
adaptation strategies, outlining a comprehensive roadmap for carbon-neutral tourism.

. Individual/Policy actions
“¥rom low-carbon travel choices and climate change ”
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Figure 3. Conceptual framework for carbon-neutral tourism, illustrating the interaction
between mitigation and adaptation pathways, supported by enabling conditions and
shaped by demand-side (individual choices and pro-environmental drivers) and supply-
side (industry, destination policy, and infrastructure) drivers.
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Mitigation strategies include reducing emissions through technological improvements,
energy efficiency, renewable energy adoption, and shifts toward low-carbon mobility.
While adaptation strategies focus on strengthening resilience to climate-related risks
through spatial planning, nature-based solutions, and climate-responsive destination
management (Creutzig et al. 2018).

Another contribution of Article I is to investigate various pathways to achieving
CN in tourism, including individuals (e.g., travelers), industry (e.g, the transport
sector), hospitality (e.g., accommodation and food and beverage), and destinations
(e.g., countries' CN policies). By reviewing actions taken across these domains,
Article 1 highlights that efforts to achieve CN wvary: some sectors have progressed
rapidly, especially accommodation providers adopting renewable energy systems and
eco-certifications, while other sectors remain limited by technological, economic, or
infrastructural challenges, most notably the transport and aviation sectors (Yang et al.
2023).

At the destination level, findings show that destinations are crucial in shifting towards
carbon-neutral tourism. However, setting clear CO, boundaries and responsibilities is
difficult due to differences in spatial boundaries and uncertainty about who should
account for emissions from both domestic and international visitors (Gossling et al.
2023). Despite these complexities, many destinations have introduced CN policies
that combine mitigation and adaptation strategies with adoption to enhance climate
resilience. Pioneering countries, including Costa Rica, New Zealand, Norway, and
Scotland, demonstrate how national frameworks can guide sector-level action. However,
progress remains uneven, particularly where tourism emissions are rising faster than
economic growth (Khanal et al. 2022). Studies (e.g., Nhamo et al. 2023; Rice et al. 2024)
also identify barriers, including poor stakeholder coordination, reliance on fossil fuels,
and shortcomings in current CO? accounting tools, all of which limit the scalability and
effectiveness of destination-level CN plans.

Furthermore, Article I discussed how domestic tourism, despite its growing scale
and rising CO, emissions, remained under-researched. The article emphasizes that
current tourism trends do not align with CN's ambitions, highlighting the need for
policy interventions to redirect demand and enhance cooperation across the tourism
supply chain. Government-led decarbonization strategies are crucial, but relying
solely on top-down measures is insufficient, especially when national approaches vary,
limiting opportunities for mutual learning. Instead, Article I stresses the importance
of combining top-down climate policies with bottom-up stakeholder engagement, as
studies show that effective destination adaptation requires the joint efforts of all actors,
including policymakers, industry players, travelers, and local communities. The article
concludes by arguing that:

“Engaging multiple emritting parties is considered essential, eniphasizing the need for collective efforts
to achieve CIN. Collaboration among policymafkers, urban planners, and the tonrism industry is
crucial for developing policies that address both climate change adaptation and mitigation” (Article
1: 17).

While Article I provides a conceptual framework and a system-level understanding
of carbon-neutral tourism by examining both the supply and demand sides, it also
highlights that, compared with other industries, travelers play a significant role in
achieving CN goals. Therefore, including empirical studies can deepen understanding
of how to achieve CN in tourism by moving beyond structural analysis to examine how
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travelers' awatreness, motivations, perceptions of responsibility, and behavioral choices
shape the practical feasibility of carbon-neutral tourism.

4.2 Article Il: Psychological drivers of CNTB among young adults

Building on the insights from Article I, which emphasized the importance of individual
agencyin the tourism sector, Article I (Figure 4) examines the psychological foundations
influencing CNTB among young adults in Finland. The study specifically investigates
the role of dual awareness (APC vs ANC) in shaping CN'TB. This article integrates TPB
with NAM and extends this framework by including APC, a construct that has received
limited attention in sustainable tourism research. For instance, previous research (e.g.
Goh et al., 2022) has emphasized that ANC is a key driver of PEBs, whereas recent
research (e.g., Sajid et al. 2024) challenges this conventional emphasis by examining how
positively framed messages can activate personal norms and strengthen PEBs.

Survey data collected from young Finnish travelers and PLS-SEM have been used
in a three-stage analytical procedure: measurement model assessment, structural model
evaluation, and an IPMA. The findings of this article showed that TPB, although
foundational, is insufficient on its own for predicting CNTB. Much research (e.g,
Esfandiar & Hadinejad 2025; Hadinejad et al. 2025; Maclnnes et al. 2022) argues
that TPB cannot account for the complexity of PEBs and calls for new or integrated
frameworks to study them. Article II findings confirmed the discussion of TPB's
criticisms.

Findings showed an average loss of -0.145 for TPB, suggesting limited explanatory
power when applied to CNTB. Therefore, drawing on prior research, we integrated
the TPB with NAM, a model widely used in tourism PEB research (Assaker 2024,
Gao ct al. 2017). When NAM components, particularly ANC and personal norm, are
added to the model, predictive capability improves substantially (average loss: -0.170),
indicating that integrating moral and normative drivers deepens TPB. Finally, the most
substantial improvement occurs when APC is added to the model (average loss -0.221).
This showed that awareness of beneficial environmental outcomes can meaningfully
enhance CNTB.

Article II further showed that all components of the integrated model directly and
positively affect CNTB, except personal norm. This finding contrasts with previous
research that showed personal norms are a strong predictor of PEBs (Esfandiar
et al. 2019; Sajid et al. 2024). One possible explanation is that, in tourism contexts,
favorable environmental attitudes and moral considerations do not always translate
into consistent behavioral engagement because travel decisions are often influenced
by contextual and structural constraints (Higham et al. 2016; Juvan & Dolnicar 2014,
Maclnnes et al. 2022). This may be particularly relevant in geographically constrained
contexts such as Finland, where long travel distances and infrastructural limitations can
restrict low-carbon choices (Czepkiewicz et al. 2018; Héysniemi & Salonen 2019). In
addition, the finding may reflect the tourism-specific attitude—behavior gap identified
throughout the dissertation, in which pro-environmental values do not consistently
translate into behavioral engagement.

Another significant finding of Article II concerns the comparison between ANC and
APC, which showed that APC has a 4.2 times greater impact on young adults' attitudes
and behaviors than ANC. Finally, the IPMA results revealed that APC and attitude
demonstrated the highest performance, whereas social norm exhibited the lowest.
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Article II advances the understanding of CN'TB by demonstrating that psychological
determinants extend beyond traditional TPB constructs and that positively framed
environmental awareness provides unique explanatory value. By empirically validating
the importance of APC and social norms, the article challenges the prevailing focus

Study focus

Carbon-neutral traveler behavior among young adults

}

Integrated framework

TPB + NAM + Dual ANC & APC
» Attitude ¢ Social norms <+ PBC ¢ Personal norms ¢« ANC < APC

!

Analytical pathways

Path A: ANC ? Attitude / Personal Norms ? CNTB
Path B: APC ? Attitude / Personal Norms ? CNTB

l

Comparative effects

* TPB components directly influence CNTB

* Social norms = high importance, low performance
(IPMA result)

* APC is the strongest
attitudinal driver (4.2 times greater impact than ANC

Strengthen social norms and use a shift in focus: Negative to Positive

Figure 4. An overview of Article I, illustrating how the study integrates TPB, NAM, and dual
APC/ANC pathways to examine the psychological mechanisms shaping CNTB among young
adults. Note: abbreviations in the figure appear in the List of Abbreviations.
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on ANC. It illustrates the need for more nuanced theoretical models in tourism
sustainability research that distinguish between preventive and promotive motivational
mechanisms and account for the role of positive outcome expectations and social
approval in shaping carbon-neutral travel behavior.

4.3 Article Ill: Responsibility attribution and attitude-behavior gap in
carbon-neutral tourism

While Article II identifies the relationships among key psychological components that
influence CNTB, it also reveals important limitations. In particular, the findings show
that positive attitudes, strong social norms, and heightened environmental awareness
do not consistently translate into actual behavior. These findings highlight one of the
most significant challenges in sustainability research: the attitude—behavior gap. This
limitation indicates that understanding motivation alone is insufficient for explaining
PEB. Much research confirms these findings by demonstrating the attitude-behavior gap
in tourism research (Dolnicar et al. 2017; Dolnicar & Greene 2025; Juvan & Dolnicar
2014). To address this gap, Article III shifts the focus to how travelers interpret and
assign responsibility for climate change, and how these attributions of responsibility
influence behavioral engagement.

Methodologically, Article III employed a mixed-methods approach, combining
open-ended and closed-ended survey data collected from young travelers in Finland.
The data set includes 492 closed-ended responses, 168 open-ended responses, and 69
instances of open-ended feedback. Quantitative analysis included Pearson correlation
tests, ANOVA, and the Mann-Whitney U test. In parallel, a theory-led content analysis
examines how travelers articulate responsibility for addressing climate change to
themselves or other actors, and how this attribution affects their behavior toward CN.

The findings demonstrate that individuals who perceive themselves as active agents
are more likely to engage in carbon-neutral practices. In contrast, those who adopt a
more detached stance remain less engaged, despite holding pro-environmental attitudes.
In this sense, Article III (Figure 5) complements the system-level insights of Article 1
by showing how structural conditions limit individual agency, even when motivation
and awareness exist. Together, these findings emphasize that achieving carbon-neutral
tourism requires alignment among psychological drivers, perceptions of responsibility,
and supportive structural conditions.

The findings demonstrate that attribution of responsibility plays a significant role
in CNTB among young travelers. Respondents who perceive themselves as active
agent (referred to as Actors, based on their high attribution of responsibility to individuals in the
responsibility attribution measures and supported by patterns observed in the open-ended responses)
are significantly more likely to engage in CNTB, compared to those who position
themselves as passive agents or Spectators (who primarily attribute responsibility to external actors
such as governments, industries, or international organizations). Actors tend to perceive climate
change as a collective, shared challenge that requires concerted action. In contrast,
spectators frequently assign responsibility to governments, international organizations,
or industries, a distinction that emerged empirically through the combined quantitative
and qualitative analyses in Article II1.

Despite these differences, the quantitative analysis (e.g, Pearson correlation tests)
revealed an attitude-behavior gap regardless of attribution of responsibility. Even
respondents with strong knowledge and attitudes toward the environment report
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Multi-actor responsibility attribution and its connection to young adults’ CNTB

A//'\L

System-side factors:
Industry emissions and practices
National policies and regulations
International climate governance

Individual-side factors:
Personal choice and freedom
Perceived limited influence

ad
&

Attribution of responsibility

* Very Low ? Not my responsibility
* Low ? Power imbalance
* Moderate ? Shared responsibility
* High ? Collective responsibility
* Very High? Universal responsibility
35% assign the highest responsibility to the government

-
Behavioral link
» Responsibility attribution relates to CNTB
* Youth connect responsibility with power &
possibilities
 External attribution ? spectator mindset

v

Attitude-behavior gap

+ Positive attitudes do not translate into action.
* Gender: females show stronger attitudes but equal behaviors (limited actions).
» Gap persists across all attribution levels.

Outcomes:

* Remove structural and financial barriers

* Increase accessibility/affordability of CNTB

* Promote collective responsibility

» Align policy, industry, and individual action

* Design gender & generation-specific strategies

Figure 5. presents an overview of Article Ill, outlining the theoretical basis of responsibility
attribution, its individual- and system-level dimensions, and the key findings linking attribution
patterns to carbon-neutral travel behavior.
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difficulties in engaging CNTB. The qualitative analysis provides a deeper understanding
of the reasons for the gap. Findings from this step showed that structural and
contextual barriers, such as limited low-catbon options, cost and time considerations,
and regional infrastructural limitations® are the main reasons for the gap. In this regard,
Article 1II supplements the system-level insights presented in Article I by illustrating
how structural conditions limit individual agency in Finland, even when motivation and
awareness are present.

Article IIT also explores the gender differences in responsibility attribution, attitudes,
and behaviors toward CN. The results showed that female respondents generally
assign greater responsibility to other actors, such as governments and international
organizations, and report stronger attitudes toward CN than male respondents.
However, these strong attitudes do not translate into statistically significant behavioral
differences between females and males. This finding indicates that although gender
influences petrceptions and attitudes, structural barriers restrict behavioral expression
similarly across different groups. The persistent attitude—behavior gap between men
and women suggests that systemic and contextual changes must underpin individual
motivation.

Article III advances tourism sustainability research by showing that CNTB is
influenced not only by awareness and norms but also by how responsibility is understood
both socially and politically. By distinguishing between actors and spectators, the article
offers a detailed understanding of why environmentally concerned travelers may not
act consistently. In this dissertation, Article III serves as an important link between
the psychological focus of Article II and the behavioral outcomes examined in Article
IV. While Article IT illustrates how awareness and norms motivate intentions, Article
III explains why these intentions often go unfulfilled by revealing how responsibility
attribution and structural barriers reinforce the attitude—behavior gap. Together, these
insights highlight the need to incorporate responsibility attribution into demand-driven
models of carbon-neutral tourism and demonstrate that bridging the attitude—behavior
gap requires collective efforts across individual, structural, and governance levels.

5 Qualitative responses highlighted these constraints across various spatial contexts, especially in
suburban areas where mobility mainly relies on private cars, along long-distance travel routes, and in
northern or remote locations where access to nature often depends on personal transport.
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4.4 Article IV: Dominance of low-carbon decision-making using the

Avoid-Shift-Improve framework

Article IV extends the findings of previous articles by examining how psychological,
socio-demographic, attitudinal, structural, and behavioral drivers translate into concrete
low-carbon travel decisions across different domains of a trip, including travel mobility
(e.g., transportation), consumption (e.g., food and beverages), and accommodation.
While Articles 1T and III rely on the same dataset to explore the motivational and
cognitive foundations of CNTB, they also demonstrate that strong attitudes, norms,
or awareness of responsibility do not consistently result in behavior change. This
limitation underscores the need for a more nuanced behavioral explanatory framework
that captures how travelers actually act. In addition, Article IV responds to the call for
new methods and frameworks to explain PEB (Dolnicar & Greene 2025; Maclnnes et
al. 2022).

Methodologically, Article IV relies on survey data collected from young travelers in
Finland using a second questionnaire distinct from the dataset employed in Articles 11
and 111, although all datasets originate from the same university context. While Articles
1T and I1I primarily focused on broader behavioral intentions, psychological dimensions,
and responsibility-related aspects of CNTB, the second questionnaire was specifically
designed to examine domain-specific ASI-based behavioral choices across mobility,
consumption, and accommodation. The article adopts the ASI framework as the central
theoretical and analytical lens, which has been applied in different fields, including urban
planning and transportation (Creutzig et al. 2018, 2022), but remains underexplored in
sustainable tourism studies. By applying ASI across three domains of a trip, Article IV
provides a more comprehensive understanding of how travelers reduce, substitute for,
or improve carbon-intensive practices in context-specific decision-making,

The findings reveal clear domain-specific patterns in low-carbon decision-making. In
mobility, shift strategies dominate, with travelers more likely to shift from high-carbon
transportation modes such as personal cars or airplanes to low-carbon options such
as buses or trains. This aligns with the system-level challenges identified in Article I,
particularly the limited availability of low-carbon alternatives in long-distance travel, as
well as with Article I1I’s findings on constrained individual agency.

In contrast, the consumption domain is marked by avoid behaviors. Travelers report
greater willingness to reduce high-carbon consumption, such as by reducing food waste,
choosing lower-meat options, or skipping unnecessary souvenirs. These actions are
often perceived as requiring less personal sacrifice and as giving individuals greater
control, making them easier to adopt as low-carbon actions. This finding complements
Article 11, which shows that APC increases motivation, particularly when actions are
perceived as meaningful and manageable.

Finally, in accommodation, there was a greater tendency to improve strategies such as
reusing towels and linens or reducing energy consumption by turning off unnecessary
lights.

Beyond domain-specific patterns, Article IV identifies three distinct groups: strong,
moderate, and weak adopters of low-carbon behaviors. Strong adopters showed the
strongest tendency toward ASI-based behaviors, while weak adopters had limited
engagement and were likely to externalize responsibility, confirming the findings of
Article 111

Moderate adopters, as the largest group, engage selectively depending on the context
and availability. This segmentation is especially significant because it shows that most
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travelers are not unwilling to embrace sustainability and do not exhibit the same behavior
when traveling; rather, they are constrained by situational, structural, or informational
barriers. Finally, the last part of Article IV findings was the investigation of the role
of socio-demographic factors (age and gender). Similar to Article 111, there was a clear
gender difference, with females showing a stronger attitude toward CNTB.

Findings from Article IV indicated that the process of low-carbon decision-making
varies according to cross-domain and cross-strategy differences. This insight challenges
one-size-fits-all policy approaches and underscores the importance of tailored strategies
for specific behaviors and travel contexts. Conceptually, Article IV advances low-carbon
tourism research by applying the ASI framework as a decision-making model sensitive
to diverse domains. Instead of viewing sustainable behavior as a single concept, the
findings show that travelers respond differently through avoidance, substitution, and
efficiency, depending on the activity. This domain-specific approach provides a more
accurate view of how carbon-neutral tourism is actually practiced and links behavioral
models grounded in intention to real-world decision-making.

4.5 Understanding the transition to carbon-neutral tourism:
a demand-driven, integrative perspective

This dissertation argues that the transition toward catbon-neutral tourism is best
understood as a demand-driven yet system-dependent process, in which individual travel
decisions are shaped by, and can, in turn, influence broader sustainability transitions.
Building on this perspective, the dissertation adopts a demand-driven, interdisciplinary
approach that links individual behavior to psychological, socio-demographic, and
structural conditions. Its primary objective is to explain how these factors jointly
influence young travelers” adoption of carbon-neutral practices in Finland. This section
synthesizes the findings of the four articles by explicitly addressing the three dissertation
research questions (RQ1-RQ3) and accounting for the empirical focus on young adults
in a specific northern geographical context. From a tourism geography perspective, this
approach emphasizes that CNTB is not only psychologically driven but also shaped
by spatial context, place-based constraints, and geographically uneven opportunity
structures. Accordingly, the dissertation addresses the following research questions:

RQ1. How do behavioral theories help explain variation in travelers’ carbon-neutral
practices across psychological, socio-demographic, and structural conditions? (Articles
11, 1L, IV)

RQ2. How do psychological mechanisms and contextual structural constraints
contribute to the attitude—practice gap in carbon-neutral travel? (Articles 111, IV)

RQ3. What pathways and strategies can support the transition to carbon-neutral
tourism? (Articles I, IV)

Synthesizing insights from the four articles reveals a clear progression in understanding
carbon-neutral tourism.

Responding to RQ1, the integration of TPB,NAM (including APC and ANC) (Article
1I), attribution theory (Article III), and the ASI framework (Article IV) demonstrates
that variation in CNTB is best explained through a multi-theoretical lens rather than a
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single theory or model. Psychological drivers such as attitudes, APC, and social norms
explain motivational differences among young travelers in Finland, while attribution
theory clarifies how perceived responsibility shapes engagement levels. At the same
time, structural and spatial conditions, such as long travel distances and infrastructure
dependence, moderate how these psychological mechanisms translate into action.
Together, these frameworks show that behavioral variation in carbon-neutral tourism
emerges from the interaction between individual cognition and contextual, spatially
structured feasibility conditions.

Responding to RQ2, Article III examines how responsibility attribution influences
whether travelers perceive themselves as capable of contributing to CN, and how
structural and spatial barriers limitagency even among motivated individuals. The findings
suggest that when individuals, particularly young adults, internalize responsibility, they
are more likely to translate pro-environmental attitudes into action. However, when
structural constraints reduce perceived feasibility, this translation weakens, that lead to
the attitude—behavior gap. Complementing this, Article IV demonstrates that the gap is
uneven across different travel domains, with young travelers engaging selectively where
constraints are lower. Thus, the attitude—behavior gap reflects a misalignment between
motivation, perceived responsibility, and contextual opportunity rather than a lack of
awareness or intention.

In response to RQ3, the findings from Articles I and IV identify actionable
pathways to support the transition to carbon-neutral tourism. Article I establishes that
CN requires integrated mitigation and adaptation strategies supported by governance
and infrastructure. Importantly, in the Finnish and broader northern tourism context,
characterized by long travel distances, climatic conditions, and dependency on
infrastructure, these system-level pathways cannot succeed without active individual
participation. Building on the behavioral differentiation identified in RQs 1 and 2,
Article IV shows that effective transition strategies must be domain-specific. This implies
that structural measures alone are insufficient; rather, transition strategies must align
institutional support with individual-level engagement within geographically constrained
travel systems. These pathways require coordinated demand-side engagement and
system-level support rather than isolated technological or policy interventions.

From a methodological perspective, the integration of CVPAT and IPMA in Article
II strengthens the assessment of predictive relevance and construct importance
in explaining CNTB. Article 1II advances this approach by focusing on specific
attitudes, behaviors, and responsibility attributions and applying a theory-led analytical
framework to clarify mechanisms undetlying the attitude—behavior gap in spatial
contexts charactetized by long travel distances and infrastructural vatiation. Finally,
Article IV employs comparative statistical analysis and cluster analysis to identify
heterogeneous traveler groups, ranging from weak to strong adopters, and to examine
how decision-making patterns regarding low-carbon travel differ across these groups
within geographically dispersed destinations such as Finland.

The findings show that carbon-neutral tourism does not emerge from uniform
behavioral change or isolated policy interventions. Instead, it arises from the interaction
among psychological motivation, perceived responsibility, and the spatial and contextual
embeddedness of feasibility. Travelers, particularly young adults in Finland, are neither
unwilling nor indifferent; rather, their engagement is shaped by what is practically
possible, socially expected, and structurally supported within specific geographical
contexts. In addition, this research highlights the importance of emphasizing the
benefits of sustainable practices rather than focusing on negative information,
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as this has a greater effect on travelers' attitudes and behavior (Article II). From a
tourism geography perspective, these findings highlight that shifting to carbon-neutral
tourism is significantly spatial, influenced by the uneven distribution of resources
and opportunities across regions. Accordingly, demand should be understood not as
a uniform behavioral driver but as a context-dependent process emerging from the
interaction between individuals and broader structural and spatial conditions.
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5 Conclusion
5.1 Rethinking the transition to carbon-neutral tourism

Existing tourism and climate research, particularly regarding national goals such as CN
ot net-zero, has primarily focused on supply-side strategies, such as reducing aviation's
contribution to climate change (Géssling & Dolnicar 2023). Most research focuses
on technological improvement, increasing the efficiency of existing technologies,
offsetting schemes, and policy-driven mitigation strategies (G6ssling et al. 2024). While
such approaches have significantly advanced understanding of emission accounting and
system-level transition strategies, supply-side efforts are unlikely to achieve the goals in
tourism (MclLachlan & Callister 2022; Peeters et al. 2016).

Several studies have highlighted that tourism differs fundamentally from other
sectors due to the significant role of demand growth and consumption (Sun et al. 2024).
In addition, research on national and sectoral emissions reductions (see GOssling et al.
2023; Lenzen et al. 2018) provides macro-level insights but offers limited explanation of
the demand-side role of climate strategies and their critical role in emissions reduction
in the tourism sector (Gossling & Dolnicar 2023).

This dissertation addresses this gap by empirically examining how demand-side
engagement unfolds among young, highly educated travelers, a group often positioned
as both future decision-makers and early adopters of sustainability-oriented practices.
By focusing on a population often positioned as both future decision-makers and early
adopters of sustainability-oriented practices, the study offers a nuanced contextual
understanding of how climate responsibility is interpreted and enacted in everyday
travel decisions.

In contrast, behavioral tourism research has demonstrated that, from an individual
perspective, factors such as awareness, attitudes, values, and others influence travelers'
behavior. However, this cannot lead to significantly sustainable behavior due to the
attitude-behavior gap among travelers (Dolnicar & Greene 2025; Juvan & Dolnicar
2014). However, these studies often analyze behavior independently of broader
decarbonization strategies, resulting in a fragmented view of how demand-side actions
relate to system-wide carbon-neutral goals. As Juvan and Dolnicar (2014) suggest,
tourists may support sustainability in theory but tend to disengage from action when
they perceive responsibility as distant or unclear. Building on this insight, the present
dissertation offers theoretical advancement by empirically integrating responsibility
attribution, motivational drivers, and domain-specific feasibility, and by applying the
ASI framework as a unique analytical lens to examine how behavioral, structural,
and contextual factors jointly shape CNTB, rather than treating these dimensions in
isolation.

By comparing these studies, this dissertation rethinks carbon-neutral pathways as
neither purely structural nor purely behavioral, but fundamentally relational processes.
Drawing on the combined findings, the study concludes that carbon-neutral tourism
pathways are relational, shaped by interactions among policy frameworks, industry
practices, destination contexts, and travelers' decision-making, and that the transition
depends on the alighment between demand-side engagement and structural conditions.
Focusing on young adults provides an analytical perspective on how carbon-neutral
transitions are actively negotiated through personal agency, perceived responsibility, and
expectations of institutional leadership, revealing the relational nature of engagement
in contexts where individual willingness alone is insufficient.
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This relational perspective emerges from an interdisciplinary research design that
combines tourism studies, behavioral psychology, sustainability science, and tourism
geography to explain how individual agency interacts with spatial, structural, and policy
conditions. Rather than treating carbon-neutral behavior as solely psychological or
systemic, this integration supports the dissertation’s central argument that transition
pathways are co-produced through the alignment, or misalignment, between demand-side
engagement and enabling structures. This perspective aligns with recent calls to
move beyond linear transition models and to conceptualize tourism decarbonization
as a socially embedded process, rather than focusing solely on transition in practice
(Magnusson et al. 2024).

Moteover, previous research on climate change mitigation has primarily focused
on long-term targets to be achieved through technological improvements, whereas
research emphasizes that the demand side (e.g, individuals) can provide short- to
medium-term solutions to reduce CO, emissions (Creutzig et al. 2018, 2022). The
synthesis presented in this dissertation suggests that such framings risk overlooking the
importance of feasibility and agency in the short- to medium term. When low-carbon
pathways are perceived as costly, inconvenient, or symbolic, travelers are unlikely to
engage meaningfully, regardless of policy ambition (Fletcher et al. 2019; Marsden et al.
2014). Empirical evidence from young adults in Finland indicates that engagement is
highly sensitive to contextual factors, including long travel distances, limited transport
alternatives in northern regions, financial constraints, and the availability of low-carbon
options across different trip domains.

This insight extends earlier critiques of offsetting and responsibility shifting (Becken
& Mackey 2017; Dhanda & Hartman 2011; G&ssling & Higham 2021) by demonstrating,
in the context of young, highly educated adults in Finland, that pathway effectiveness
differ across trip domains and is strongly conditioned by spatial realities such as long
travel distances and limited transport alternatives in northern regions. The findings
further reveal that responsibility attribution and engagement differ by gender and level
of adoption, with women and strong adopters more consistently translating perceived
responsibility into action, while male, moderate, and weak adopters remain sensitive to
feasibility constraints. These results suggest that carbon-neutral pathways depend not
only on responsibility attribution but also on how perceived responsibility aligns with
practical capacity within specific socio-spatial contexts.

The findings also indicate that travelers are more likely to participate in CNTB
when policies and interventions emphasize collective benefits, positive outcomes, and
shared experiences, rather than individual sacrifice or negative impacts. This means
promoting carbon-neutral tourism in Finland involves not just informing travelers
but also actively fostering social and institutional environments, such as destination
initiatives, community events, and infrastructure, that make low-carbon choices visible,
meaningful, and socially reinforced. This interpretation is consistent with recent
research on the Sustainable Travel Finland program, which highlights the importance
of national leadership and coordinated industry support in strengthening sustainability
transitions (Sorakunnas et al. 2024).

From a broader perspective, this dissertation views CN in tourism as a collective goal
that cannot be achieved solely through isolated efforts (supply-side or demand-side)
but requires coordinated, system-level support. Findings highlight shared responsibility
among all actors. For instance, they show that demand-side engagement is effective
only when higher levels of governance provide the necessary enabling conditions. The
findings further demonstrate that young, highly educated travelers, while generally
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supportive of climate goals, exhibit selective engagement shaped by gender, perceived
responsibility, and domain-specific feasibility, rather than uniform pro-environmental
action.

5.2 On the demand-side understandings: Conditional engagement

in the transition to carbon-neutral tourism

This dissertation produces a demand-side understanding of carbon-neutral tourism
that moves beyond individual attitudes, intentions, or isolated behavioral choices.
Tourism demand is better understood as a conditional engagement shaped by travelers'
perceptions of feasibility and responsibility, rather than simply by personal willingness
to act sustainably. This perspective is particularly evident among young adults, whose
environmental awareness is relatively high but whose engagement remains strongly
conditioned by practical feasibility (Article III). In addition, the research highlights the
importance of APC and social norms in shaping CNTB, indicating that demand is
activated not only by concern about environmental harm but also by recognition of
shated benefits and socially endorsed expectations. Article 11 further demonstrates that
the integrated model has robust predictive power, indicating the explanatory relevance
of APC and normative influence in the Finnish youth context.

This finding aligns with evidence from developing-country contexts indicating that
pro-environmental engagement is more strongly shaped by perceived benefits and
normative expectations than by negative awareness alone (e.g., Sajid et al. 2024). Across
studies, demand does not emerge as a stable preference or a fixed strategy, but as a
situational capacity to act, shaped by the interaction between internal motivations (such
as positive outcome expectations and normative influence) and external conditions (e.g,,
the availability of low-carbon transport options, affordability, supporting infrastructure,
and policy incentives) that enable or constrain low-carbon choices (Articles 11 and 1V).

A central insight of this dissertation is that demand-side engagement is socially
and morally situated. Travelers’ low-carbon decisions are not made in isolation but are
embedded in perceptions of shared responsibility, social expectations, and institutional
credibility. This was previously highlighted by Rickards et al. (2014), who emphasized
the importance of shared responsibility in tackling climate change. The inquiry also
demonstrates that demand increases when individuals perceive carbon-neutral travel as
part of a collective effort among destinations, industries, and governing bodies, rather
than as an individual moral obligation. When responsibility is perceived as diffuse or
shifted solely to institutions, individual agency weakens. In contrast, when responsibility
is framed as shared and supported, engagement becomes more likely. Among young
adults, this relational framing appears particularly influential, as responsibility is often
interpreted through collective rather than individual lenses. This finding reframes
demand not as a purely psychological phenomenon, but as a relational process shaped
by how responsibility is communicated, distributed, and enacted across actors (Article
I10).

The rescarch further shows that demand-side engagement in tourism is domain-
specific and spatially uneven. This unevenness reflects the geographical structuring
of opportunity, whereby the feasibility of low-carbon action varies across travel
systems and locations. This is demonstrated in Article IV through domain-specific
strategy preferences: travelers tend to shift transport modes in the mobility domain,
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avoid high-carbon options in consumption, and improve efficiency-related practices
in accommodation, indicating that low-carbon engagement is expressed differently
across the structural and practical conditions of each travel component. Demand does
not operate uniformly across all aspects of travel. Instead, it varies across mobility,
consumption, and accommodation, reflecting differences in infrastructure, availability
of alternatives, and perceived costs of action.

In the Finnish context, this pattern suggests that low-carbon engagement is shaped
by a travel environment in which mobility is structurally difficult to reduce, given the
country’s long travel distances and dispersed settlement structure (Héysniemi & Salonen
2019; Heiskanen, at al. 2024), whereas consumption and accommodation remain more
immediately within travelers’ control, likely reflecting higher environmental awareness,
the normalization of sustainable everyday practices, and habit-based behaviors that
travelers carry into tourism contexts (see Salonen et al. 2014; Autere 2019). These
patterns indicate that, in Finland, motivation alone is insufficient to drive low-carbon
mobility without supportive regional infrastructure.

These variations highlight the geographical nature of demand: travelers’ willingness
to adopt environmental practices is closely tied to place-based factors, such as transport
systems, destination design, and pricing structures (see Deutsch et al. 2013; et al.
2025). For young adults in particular, these constraints often result in a gap between
environmental attitudes and practical capabilities. When low-carbon options are visible,
accessible, and socially accepted, demand increases more easily. Conversely, their
absence means that even highly motivated travelers encounter constraints such as limited
public transportation, higher costs for sustainable choices, and reduced availability of
low-carbon options, which hinder behavioral change (Articles I1I and IV).

Importantly, this inquiry shows that demand is not an independent driver of
carbon-neutral tourism and cannot serve as a substitute for structural change. Instead,
demand serves as a mediator that translates carbon-neutral strategies into practice. This
mediating role is also reflected in the models, where behavioral activation depends on
the alignment between individual capability and enabling spatial conditions. Policies,
technological innovations, and destination-level initiatives yield emission reductions only
when they intersect with demand in meaningful ways (Creutzig et al. 2018, 2022, 2024).
At the same time, demand provides critical feedback to systems by revealing which
strategies are workable, where barriers persist, and how transitions are experienced in
practice. In this sense, demand both reflects and reshapes the conditions under which
carbon-neutral tourism is pursued (Articles I-IV).

This finding also aligns with broader societal transition and innovation-policy
literature, which emphasizes that complex sustainability challenges cannot be addressed
by isolated technological or behavioral solutions alone but require integrated,
coordinated approaches across multiple actors, institutions, and system levels (e.g,
Gossling & Dolnicar 2023; Gossling et al. 2024). From this perspective, transitions
emerge from the interaction among governance frameworks, infrastructural conditions,
market structures, and social practices rather than from single interventions in isolation.
In tourism, this implies that demand-side engagement and supply-side transformation
should be understood as interconnected components of broader sustainability
transitions.

By conceptualizing demand as conditional, socially embedded, and geographically
mediated, this dissertation advances demand-side thinking beyond simplified behavior-
change narratives. It shows that engaging travelers in carbon-neutral tourism requires
more than providing information or making moral appeals; it requires creating
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supportive environments in which low-carbon practices are feasible, collectively
endorsed, and aligned with the lived realities of travel. The findings position demand not
as a universal behavioral disposition, but as a geographically contingent capacity shaped
by the intersection of motivation, responsibility, and spatial opportunity structures. As
this inquiry shows, demand is not the starting point or the final goal of carbon-neutral
transitions. Instead, it serves as the crucial interface where system-wide goals meet daily
travel behaviors.

5.3 From insights to actions: Implications for research, practice, and policy

This dissertation provides several key contributions to both tourism scholarship and
policymakers. It advances knowledge of CNTB, a type of PEB, by providing empirical
evidence from young adults in Finland.

Theoretically, the findings showed that intention, or attitude-based frameworks
alone, are insufficient to examine travelers' environmental behavior within spatially
and infrastructurally conditioned travel systems such as those characterizing Finland
or the broader Nordic region. This finding implies that future research should move
beyond standalone behavioral frameworks and more systematically integrate spatial,
infrastructural, and governance dimensions when examining low-carbon transitions
in tourism. Secondly, in contrast to previous studies (e.g, Esfandiar et al. 2019; Goh
et al. 2022) that emphasize the significance of ANC in shaping personal norms,
this dissertation found that APC has a 4.2-fold greater impact on the attitudes of
environmentally awate young travelers toward PEBs. This result suggests that transition-
oriented tourism research may benefit from focusing more on positive consequence
framing as a potential leverage point within carbon-neutral transformation strategies.

From this interdisciplinary perspective, the findings underscore both the benefit
and the challenge of integrating behavioral, structural, and spatial insights. While such
integration enables a more realistic understanding of transition dynamics, consistent
with the dissertation’s relational framing, it also exposes petsistent tensions between
individual willingness and systemic capacity that single-discipline approaches often
overlook. Therefore, carbon-neutral pathways should combine disciplinary approaches
that integrate behavioral, structural, and spatial dimensions to ensure demand-side
engagement is reinforced by systemic facilitation and context-sensitive opportunities
for action.

Additionally, this dissertation offers practical insights for tourism destination
management organizations, destination managers, and policymakers seeking to promote
the transition to carbon-neutral tourism. It focuses particularly on the Finnish context
and, more broadly, on similar Nordic regions with robust climate policies and high
environmental awareness among younger populations. At a broader level, these insights
demonstrate how tourism studies can contribute empirically grounded knowledge
to interdisciplinary discussions on demand-side climate mitigation and sustainability
transitions. Translating these insights into actionable strategies highlights several
interrelated priorities for tourism governance and industry practice.

First, achieving CN in tourism requires coordinated action across individuals,
industry, and destinations, rather than isolated supply-side or technological solutions
in contexts where travelers often navigate significant spatial constraints. For instance,
this research suggests that tourism stakeholders should avoid fragmented sustainability
initiatives and instead focus on designing integrated frameworks that align travelers'
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behavior with industry practices and policy frameworks. Second/y, demand-side behavior
should be recognized as an essential strategy for achieving CN, not a secondary or
voluntary add-on, particularly among young travelers, whose willingness is frequently
constrained by practical feasibility.

Thirdly, as the findings of Articles II and IV suggest, sustainability communication
should present solution-oriented messaging, such as collective impact, contributions to
shared goals, benefits, and improved travel experiences for youth. Social norms should
be actively leveraged by showing what other travelers are doing rather than emphasizing
guilt. Fourth, as Article 111 found, tourism initiatives should avoid placing the burden
of climate actions solely on individual travelers. For instance, responsibility should
be framed as collective and supported by enabling structures, such as infrastructure,
regulation, and availability, particularly in regions where access often depends on private
mobility.

Fifth, policymakers, destination managers, and business practices should make
the low-carbon option feasible and credible within geographically dispersed tourism
systems. Sixzh, the findings of Article IV showed that low-carbon decisions differ
significantly across mobility, consumption, and accommodation. Therefore, destination
management organizations and the industrial body should design domain-specific
interventions rather than promoting sustainable travel as a single form or behavior.
This means that, based on the findings of this dissertation, shift strategies should
be considered for mobility (low-carbon technologies and options), avoid strategies
for food and consumption (e.g, focus on reducing unnecessary consumption), and
improve strategies for accommodation (enhance the efficiency of current technologies
and improve energy use). This domain differentiation also encourages future research
to conceptualize carbon-neutral tourism as a set of practice-specific transitions rather
than a unified behavioral construct.

Seventh, the identification of weak, moderate, and strong adopters highlights the
need to focus on moderate adopters, who represent the most promising group for
intervention; at the same time, reducing barriers for weak adopters and facilitating the
transition from weaker to stronger adaptation levels among young travelers. Ezghth,
the findings show that psychological and attitudinal factors alone are insufficient to
sustain low-catbon choices within structurally constrained travel contexts. Effective
interventions should integrate behavioral strategies, such as nudges, social norms, and
positive framing, with structural support, including accessible low-carbon options,
proper infrastructure, and default settings. This combined approach increases the
likelihood that low-carbon intentions will translate into actual behavior across various
travel situations.

Ninth, although socio-demographic factors have limited explanatory power, Articles
IIT and IV indicate that female travelers tend to exhibit stronger low-carbon engagement.
This highlights the value of incorporating gender-sensitive insights into behavior-based
segmentation rather than relying solely on demographic targeting. Finally, the strong
influence of habitual behaviors and personal experiences with climate change highlights
the importance of reinforcing sustainable routines among younger travelers and
developing long-term travel habits. This can be achieved through initiatives like loyalty
programs, feedback mechanisms, and experiential learning. These approaches seck to
link individuals' personal climate experiences with actions that encourage low-carbon
travel.
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5.4 Limitations and further research

Although this dissertation makes both theoretical and empirical contributions, it
has limitations that should be considered in future research. First, empirical studies
have focused on young travelers and university students in Finland, limiting the
generalizability of the findings to other age groups or socio-cultural contexts. In this
study, the term “young adults” refers to the sampled population defined by age, while
data were collected from a university-based cohort; therefore, the findings should be
interpreted within this specific empirical context rather than as representative of all
young adults. While this focus is theoretically justified (e.g;, the role of young adults in
future decision-making or their differences in decision-making relative to others), the
findings cannot capture behavioral dynamics among other groups, such as older adults
or families. Future research, therefore, should focus on diverse groups and other nations
to examine the stability of observed patterns, particularly across different spatial and
infrastructural contexts, as variations in transport systems, geographic distances, and
destination accessibility may significantly shape the feasibility of CNTB.

Secondly, Finland represents a distinct socio-political context characterized by high
environmental awareness, strong institutions, and limited travel options due to its
geographical remoteness. These contextual conditions may shape both responsibility
attribution and low-carbon decision-making in ways that differ from those in other
regions. Future research should therefore focus on comparative studies across countries
and regions to clarify how different factors influence demand-side CNTB. In addition,
this dissertation did not explicitly distinguish between domestic and international travel
contexts, even though low-carbon decision-making may vary across these contexts
due to differences in travel distance, transportation modes, perceived feasibility, and
infrastructural constraints. Future research could examine how CNTB differs between
domestic and international tourism settings and how these distinctions shape travelers’
behavioral choices and perceptions of responsibility.

Thirdly, although this dissertation moves beyond intention-only approaches by using
both quantitative and qualitative data and behavioral items, much of the empirical data
is based on self-reported behavior, which may introduce potential social desirability
bias. Although respondents were assured of anonymity and were not informed of the
research aims and objectives, some bias may still exist. In addition, the study may also
be affected by self-selection bias, as individuals with a greater interest in environmental
or sustainability-related issues may have been more inclined to patticipate in the survey.
This may have contributed to higher reported levels of environmental awareness and
carbon-neutral attitudes and behaviors within the sample.

Fourthly, future research could employ longitudinal or expetimental designs to better
capture changes in low-carbon travel behavior and the influence of contextual factors.
Although the survey drew on established measures, some items were less well aligned
with the Finnish context, indicating a need for greater contextual adaptation in cross-
regional research. In addition, the strong effects observed for APC suggest a promising
direction for future studies focusing on benefit-oriented pathways to carbon-neutral
travel.

Fifthly, although gender differences were observed, particularly among female
travelers, who exhibited stronger pro-environmental engagement, gender was treated
as a differentiating factor rather than a deeply theorized construct. Future studies could
adopt more nuanced, gender-sensitive, or intersectional approaches to explore how
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gender interacts with norms, responsibility attribution, and structural conditions to
shape low-carbon travel behavior.

Finally, an additional limitation of this dissertation concerns data collection across
Finnish educational institutions. Although efforts were made to recruit participants
from multiple universities nationwide, institutional regulations, limited access to student
communication channels, and low response rates constrained participation outside the
primary study context. As a result, the empirical data are concentrated within a single
university, which may affect the sample's representativeness and the generalizability of
the findings to the broader Finnish population.

Beyond these limitations, this dissertation opens several promising avenues for
future research. The findings highlight the importance of interdisciplinary approaches
that bridge tourism studies, behavioral science, tourism geography, and sustainability
research to better understand how CNTB is shaped across diverse social and spatial
contexts. Future research could build on the predictive models developed in this
dissertation by incorporating longitudinal and experimental designs, mobility data, and
spatial analytics to capture the dynamic nature of travel decision-making. Advancing
such integrative approaches will not only strengthen theoretical development but also
support more context-sensitive strategies to facilitate the transition to carbon-neutral
tourism.
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Appendix |

Questionnaire one
Suomenkileinen versio (English version below)
Sirtyminen hilineutralin matkailun

Arvoisa opiskelija, kiitos mielenkiinnostasi matkailuaiheista kyselydmme kohtaan! Kysely on
osa Oulun yliopistossa tehtavaa vaitoskirjatutkimusta "Siirtyminen hiilineutraaliin matkailuun™.
Kyselyn tarkoituksena on selvittaa hiilineutraaliin matkustamiseen vaikuttavia tekijoita
opiskelijoiden keskuudessa. Juuri sinun nakemyksesi ja viimeaikaiset matkailukokemuksesi
voivat auttaa meita lisddamaan ymmarrysta hiilineutraalista matkailusta. Vastauksesi ovat siis
hyvin merkityksellisia tutkimukselle. Tyon ensisijainen tavoite on akateemisen tutkimuksen ja
tiedon edistaminen, mutta tuloksia voidaan hyddyntaa myds ilmastopolitiikan nékdkulmasta.
Kyselyyn vastaaminen ei edellyta, etta olisit etukdteen perehtynyt hiilineutraaliuteen
matkailussa. Toivomme, ettéd vastaat kysymyksiin vapaa-ajanmatkailutottumustesi
perusteella. Kyselyn tayttdmiseen kuluu noin 15 minuuttia. Kysely on taysin anonyymi, eika
sinua voi tunnistaa vastauksistasi. HenkilGtietoja ei kerata. Kiitos tutkimukseen
osallistumisesta.

Tutkimuksen taustaa
Mité tarkoitetaan hiilineutraalilla matkailulla?

Hiilineutraali matkailu tarkoittaa, ettd matkailusta — matkat matkakohteeseen ja takaisin,
majoittuminen, ruokailut seka liikkuminen ja aktiviteetit kohteessa — aiheutuu vain sen verran
hiilipa&stéja kuin niité voidaan sitoa hiilinieluihin. Hiilineutraali matkailu ei muuta ilmakehan
hiilidioksidipitoisuutta. Matkailussa aidosti hiilineutraalia tilannetta on vaikea saavuttaa, mutta
askelia siihen suuntaan ollaan jo ottamassa. Pienilla teoilla voi olla suuri merkitys: matkailija
voi pienentéd omaa hiilijalanjalke&én esimerkiksi matkustamalla junalla lentémisen sijaan,
kayttamalla ymparistdystavallistd majoitusta, likkumalla lihasvoimalla motorisoidun sijaan,
osallistumalla paastottdmiin matkailuaktiviteetteihin, kayttamalla vetté ja energiaa
saastelidasti, vuokraamalla/lainaamalla varusteita itselle ostamisen sijaan, valitsemalla
paikallisia ja iimastoystavallisia seka ymparistosertifikaatin saaneita vaihtoehtoja ja
edellyttamalla ilmastoystavallisia toimia matkailupalveluiden tarjoajilta. Kevyempi
matkalaukku vahentaa matkustamisen paastoja myos. Lisaksi jotkut tarkkaan valitut
hiilikompensaatio-ohjelmat saattavat auttaa hiilipaastéjen vahentamisessa.

Tarvitsemme ensin muutamia taustatietoja, joiden avulla saamme paremman kasityksen
vastaajajoukosta.
Mina vuonna olet syntynyt?
Misté olet kotoisin? (maa)
Sukupuoli

e (O Nainen

o (O Mies

e O Muu

o (O Jatdn mieluummin kertomatta
Mita koulutusta suoritat parhaillaan?

o (O Kandidaatintutkinto

o (O Maisterintutkinto
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e O Tohtorintutkinto
e O Muu
Mika on paaaineesi?
Mika on tydllisyystilanteesi?
e (O En ole palkkatydssa
e (O Tyoskentelen kokoaikaisesti
e (O Tydskentelen osa-aikaisesti
Kuka yleensa suunnittelee matkasi (paattaa ajankohdan, varaa matkan ja majoitukset,
suunnittelee matkan aktiviteetit)?
o (O Mingitse
e (O Puolisoni
e (O Ystavani tai perheenjésenet, jotka matkustavat kanssani
e (O Matkatoimiston edustaja
e (O Joku muu
Seuraavissa kysymyksissa pyydamme sinua vastaamaan matkailu kokemustesi perusteella.

Minka tyyppisia matkustusmuotoja suosit matkaillessasi?
Kun matkustat matkakohteeseen?: Lento O Julkinen likenne O Kavely / py6raily O
Vuokra-auto (auto, moottoripydré) 00 Oma ajoneuvo O Lautta / risteily O
Kun olet perilld matkakohteessa?: Lento O Julkinen liikenne O Kavely / pyoraily O
Vuokra-ajoneuvo [0 Oma auto tai moottoripydra [ Lautta tai laivalC]
Misté koet saavasi eniten tietoa (matkailun) hiilipaastoista?
e (O Ystavilta ja perheeltani
QO Sosiaalisista verkostoista (Instagram, TikTok)
QO Internetin verkkosivustoilta
QO Tyo6n kautta
QO Opintojen kautta
O Mediasta
O Muualta, mista?

Kylla / Ei -kysymykset:

Oletko koskaan matkaillessasi maksanut ylimaéaraisia "vihermaksuja” (esim.
hiilikompensaatioon tai jatteiden vahentamiseen liittyvien ohjelmien tukemiseksi)? O Kylla
OEn

Oletko jasen jossakin ymparisté- tai luonnonsuojelujarjestéssa? O Kyllda O En

Kuinka tuttuja seuraavat kasitteet ovat sinulle (0 = En tunne lainkaan, 5 = Tunnen erittain
hyvin):

Hiililaskuri:

o0102030405

Hiilineutraalius:
00102030405

Energiamerkinnat (Energiamerkinnat (A:sta G:hen)):
00102030405

Minkalainen vastuu globaalin iimastonmuutoksen ratkaisemisessa mielestési on eri
toimijoilla?

Yksil6:

Ei lainkaan vastuuta O Vahéan vastuuta O Kohtuullisen paljon vastuuta O Paljon vastuuta
O Erittéin paljon vastuuta O

7
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Paikallishallinnot:
Ei lainkaan vastuuta O Vahéan vastuuta
O Erittéin paljon vastuuta O

Teollisuus:
Ei lainkaan vastuuta 00 Vahén vastuuta
O Erittéin paljon vastuuta O

Valtiot:
Ei lainkaan vastuuta O Vahéan vastuuta
O Erittain paljon vastuuta O

O Kohtuullisen paljon vastuuta

O Kohtuullisen paljon vastuuta

O Kohtuullisen paljon vastuuta

Kansainvéliset yhteenliittymét ja jarjestot (esim. EU, YK j)

Ei lainkaan vastuuta O Vahén vastuuta
O Erittéin paljon vastuuta O

Yksittaiset yritykset:
Ei lainkaan vastuuta O Vahéan vastuuta
O Erittéin paljon vastuuta O

O Kohtuullisen paljon vastuuta

O Kohtuullisen paljon vastuuta

Voit perustella vastauksesi alla olevaan tilaan:

O Paljon vastuuta

O Paljon vastuuta

O Paljon vastuuta

O Paljon vastuuta

O Paljon vastuuta

Tassa osiossa on 20 vaittamaa, jotka liittyvat asenteisiin ja tietoisuuteen
hiilineutraalista matkailusta. Mitad mielta olet kustakin vaittamasta? Valitse itsellesi

sopivin vaihtoehto.

Taysi
neri
mielta

Hiilineutraalit likkumismuodot, o
kuten kavely ja pyoraily, ovat
viisas valinta

Lentémisen sijaan olen o
kiinnostunut kayttdmaan muita
likennevalineita (esim. juna,
linja-auto) matkustaessani.
Minusta on palkitsevaa toimia o
ymparistoystavallisesti

matkallani.

Matkailun hiilineutraaliuden o
saavuttamisessa
energiansaastoétoimenpiteet

ovat keskeisessé asemassa.

Olen kiinnostunut kayttaméan o
hiililaskuria matkaillessani.

Olen varma siita, etta o
halutessani voin vahentaa
matkaani liittyvia hiilipaastoja.
Minulla on riittavasti aikaa o
perehtya matkaani liittyviin
energiansaastotoimenpiteisiin.

Jokseenki Eieri Jokseenki
neri eika n samaa
mielta sama mieltd
a
mielté
o o (e}
o o (e}
] o o]
] o] [e]
o] o o
] o] [e]
o o o
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Tiedan, mista saan tietoa o o o o o o
hiilineutraaleista

matkustusvaihtoehdoista.

Huolimatta mahdollisista o o o o o o
haasteista (esim. aika, budjetti,

saatavuus), pystyn halutessani

matkustamaan hiilineutraalisti.

Koen, ettd perheeni ja ystavani o o o o o o
kannustavat minua, mikali

maksan "viherlisaa"

ekologisemmista

vaihtoehdoista matkoillani.

Monet minulle térkeat henkilét o o o o o o
kannustavat minua

valitsemaan hiilineutraalin

(juna, pyoraily, kavely)

matkustustavan.

Arvostamani henkilot pyrkivat o o o o o o
matkustamaan kestavammin

ja kevyemman matkalaukun

kera.

Minulle térkeat ihmiset ovat o o o o o o
ryhtyneet toimiin hiilineutraalin

matkustamisen edistamiseksi

Matkailustani voi aiheutua o o o o o o
lisaa hiilipaastoja.
Matkailuni voi vaikuttaa o o o o o o

globaaliin iimaston
lampenemiseen.

Matkailuni voi aiheuttaa o o o o o o
ymparistdn tuhoutumista.
Hiilidioksidineutraalit o o o o o o

matkailutoimenpiteet voivat
parantaa ilmanlaatua ja luoda
puhtaamman ja
miellyttdvamman ympariston.

Hiilineutraali matkailu voi olla o o o o o o
hyodyksi ymparistolle.
Hiilineutraali matkailu voi o o o o o o

tarjota ainutlaatuisia ja

ikimuistoisia kokemuksia ja

olla samalla hyddyksi

ympaéristolle.

Hiilineutraali matkailu voi o o o o o o
vahentaa ilmansaasteita.

Tassa osiossa on 17 vaittamaa, jotka liittyvat hiilineutraaliin matkailukayttaytymiseen.
Mita mielta olet kustakin vaittaméasta? Valitse itsellesi sopivin vaihtoehto.
Taysin Jokseenki Eieri  Jokseenki Taysin En

eri n eri eika n samaa samaa osaa
mieltd  mieltd mielta mieltd  sanoa
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Tuntisin ylpeyttd, jos
toteuttaisin hiilineutraaleja
toimenpiteita
matkustaessani.
Mielestani jokaisen
matkailijan tulee huomioida
matkailun aiheuttamat
ymparistdvaikutukset.
Mielestani jokainen
matkailija on osaltaan
vastuussa matkailualan
aiheuttamista
ymparistdvahingoista.
Jokaisen matkailijan on
otettava vastuu
matkailualan aiheuttamista
ymparistdongelmista.
Koen vastuuta siit3, etta
vahennan matkailustani
aiheutuvia hiilipaastoja.

On kaikkien vastuulla
vahentaa matkailusta
aiheutuvia hiilipaastoja.

On velvollisuuteni vahentaa
matkoistani aiheutuvia
hiilipaastéja.
Arvomaailmani takia koen,
ettd jokaisen matkailijan
tulisi osallistua hiilipaastoja
vahentaviin toimiin
Kiinnitdn huomiota
paikallisten ja sesongissa
olevien elintarvikkeiden
ostamiseen
matkustaessani.

Maksan matkallani
ylimaaraisia “vihermaksuja’
tukeakseni ekologisia
vaihtoehtoja

Pyrin lajittelemaan jatteet
matkoilla ollessani.

Kaytan hiililaskuria
matkustaessani.
Matkaillessani kiinnitan
huomiota majoituspaikkani
huonelampdtilaan.
Kestavan matkailun
puolesta tekemani toimet
ovat riittavia nykyisellaan.
Olen jo asettanut matkojeni
ymparistdvaikutusten
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vahentdmisen muiden

asioiden edelle, joten minun

ei tarvitse tehda enempaa.

Olen jo ottanut tarkeita o o o o o o
askeleita matkustaakseni

vastuullisemmin, joten

minun ei tarvitse tehda

enempaa muutoksia.

On vaéarin, ettd minun tulisi o o o o o o
muuttaa matkailuun liittyvia

tapojani, silla suurimman

osan ymparistdongelmista

aiheuttaa matkailuala.

Kitos arvokkaista vastauksistasi! Voit halutessasi antaa palaute[f@d kyselysta alla olevaan
laan. Kiitos!

(English Version)
Transition to Carbon-Neutral Tourism
Dear student,
| appreciate your interest in our travel survey!

The survey is part of the doctoral research "Transition to carbon-neutral tourism" at the
University of Oulu. The survey aims to find the factors affecting carbon-neutral travel
behavior among students. Your views and recent travel experiences can help us increase
our understanding of carbon-neutral tourism. Your answers are very valuable to us. The
research's primary goal is to promote academic research and knowledge, but the findings
can also assist policymakers in making more informed judgments regarding climate change
policies. You do not need to be familiar with carbon-neutral behavior to participate. Please
answer the questions based on your tourism habits. It takes about 15 minutes to complete
the survey. The survey is entirely anonymous, and you cannot be identified from your
answers.

Research background

What is meant by carbon-neutral tourism?

Carbon-neutral tourism means that tourism activities - trips to/in the destination,
accommodation, meals, movement, and activities to/in the destination - result in only as
much carbon emissions as can be tied up in carbon sinks. Carbon-neutral tourism does not
change the carbon dioxide concentration in the atmosphere.

It isn't easy to achieve a truly carbon-neutral situation in tourism, but steps in that direction
are already being taken. Small actions can make a big difference: a traveler can reduce his
carbon footprint, for example, by traveling by train instead of flying, using environmentally
friendly accommodation, moving with muscle power instead of motorized, participating in
emission-free tourism activities, using water and energy sparingly, renting/borrowing
equipment instead of buying it, choosing local and climate-friendly ones and alternatives with
an environmental certificate and by requiring climate-friendly actions from tourism service

75

55

:‘

suopyediqnd jesiydea8oas eip.aou

79



80

Hatamifar: Transition to carbon-neutral tourism

providers. A lighter suitcase also reduces the emissions of travel. In addition, some carefully

selected carbon compensation programs may help reduce carbon emissions.
Background Information

Year of birth:

Country of origin:
Gender:

e []Female

e [1Male

e [ Other

e [ Prefer not to say

Current level of education:
e [ Bachelor's degree
e [ Master's degree
e [ Doctoral degree
e [ Other:
Major:

Employment status:
e [ Not employed
e [1 Working full-time
e [ Working part-time

Who usually plans your trips?
O Myself

O My spouse

O Friends or family members
O Travel agency representative
O Someone else:

Please answer the following questions based on your travel experiences during the last two

years.
Preferred travel modes (check all that apply):

Domestic travel: O Flight O Public transport O Walking/Cycling O Rental vehicle O Personal

vehicle O Ferry/Cruise
International travel: O Flight O Public transport O Walking/Cycling O Rental vehicle O
Personal vehicle O Ferry/Cruise

Main sources of information about tourism-related carbon emissions:
O Friends and family

O Social media

O Internet websites

O Work

O Education

[0 Media

O Other:

Yes / No questions:
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Have you ever paid extra "green fees" while traveling (e.g., to support programs related to
carbon compensation or waste reduction)?d Yes O No

Are you a member of an environmental or nature conservation organization? O Yes [0 No
Familiarity with the following concepts (0 = Not at all, 5 = Very well):

Carbon calculator: 00102030405

Carbon neutrality: 00102030405

Energy labeling (A—G labels): 00102030405

Assuming global warming is a problem, how much responsibility do different entities have to
tackle the issue? (Very low — Very high):

Individuals: O Very low O Low O Moderate [0 High O Very high

Local governments: O Very low O Low 0O Moderate O High O Very high

Industries: O Very low O Low O Moderate O High O Very high

National governments: O Very low 00 Low [0 Moderate OO High O Very high

International organizations (e.g., EU, UN): O Very low O Low O Moderate O High O Very
high

Individual enterprises: O Very low 00 Low O Moderate [0 High OO Very high

Please justify your answers below:

In this section, you have 20 statements about attitudes and awareness regarding
carbon-neutral travel. What is your opinion about the statements? Please choose the
option that suits you best.

Strongly  Mostly Neith  Mostly Strongly |

Disagree Disagre er Agree  Agree don't
e know
Carbon-neutral forms of o o o o o o

travel, such as walking and

cycling, are a wise choice.

Instead of flying, | am o o o o o o
interested in using other

means of transport (e.g.,

train, bus) when traveling.

| find it rewarding to be o o o o o o
environmentally friendly on

my trip.

Energy-saving measures o o o o o o

play a key role in achieving
carbon neutrality in tourism.

I am interested in using a o o o o o o
carbon calculator when |

travel.

| am sure that if | want, | can o o o o ) o

reduce the carbon emissions

during my trips.

| know where | can get o o o o o o
information about

carbon-neutral travel options.

| have enough time to o o o o o o
familiarize myself with the

7
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energy-saving measures

related to my trip.

Despite possible challenges o o o o o o
(e.g., time, budget,

availability), | can travel

carbon-neutral if | want to.

My family and friends will o o o o o o
support me if | pay a "green

fee" to get more eco-friendly

options during my travels.

Many people who are o o o o o o
important to me encourage

me to choose a

carbon-neutral (train, cycling,

walking) mode of travel.

The people | respect try to o o o ) o o
travel more sustainably and

with a lighter suitcase.

People who are importantto o o o o o o
me have taken steps to

promote carbon-neutral

travel.

My travel may cause more o o o o o o
carbon emissions.

My travel can affect global o o o o o o
warming.

My travel activities can o o o o o o
increase environmental

destruction.

Carbon-neutral tourism o o o ) o o
measures can improve air

quality and create a cleaner

and more pleasant

environment.

Carbon-neutral tourism can o o ) o o o
be beneficial for the

environment.

Carbon-neutral tourism can o o o ) o o
offer unique and memorable

experiences and benefit the

environment at the same

time.

Carbon-neutral tourism can o o o o o o
reduce air pollution.

In this section, you have 17 statements related to carbon-neutral travel behavior. What
is your opinion about the statements? Please choose the option that suits you best.

Strongly  Mostly Neith  Mostly  Strongly |
Disagre  Disagre er Agree  Agree don't
e e know
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I would feel proud if |
implemented carbon-neutral
measures while traveling.

In my opinion, every traveler
should consider the
environmental effects caused
by tourism.

In my opinion, every traveler
should consider the
environmental effects caused
by tourism.

| believe that every traveler is
partly responsible for the
environmental damage
caused by the tourism
industry.

Every traveler must take
responsibility for the
environmental problems
caused by the tourism
industry.

| feel responsible for reducing
the carbon emissions caused
by my travel.

It is everyone's responsibility
to reduce carbon emissions
from tourism.

It is my duty to reduce the
carbon emissions caused by
my trips.

Because of my values, | feel
that every traveler should
participate in activities to
reduce carbon emissions.

| pay attention to buying local
and seasonal foods when |
travel.

| pay "green fees" on my trips
to support ecological
alternatives.

I try to sort waste when |
travel.

| use a carbon calculator
when | travel.

When | travel, | pay attention
to the room temperature of
my accommodation.

The actions | have taken for
sustainable tourism are
sufficient as they are now.

| have already prioritized
reducing the environmental
impact of my travels, so |
don't need to do more.
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o o o
o o o
o o o
o o e
o e o
o o o
o o o
o o o
o o o
o o o
o o o
o o o
o o o
o] o o
o e o
o o o
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I've already taken important o o o o o
steps to travel more

responsibly, so | don't need to

make any more changes.

It is not fair that | should o o o o o
change my travel-related

habits because most of the

environmental problems are

caused by the travel industry.

nordia geographical publications

Thank you for your valuable answers!

If you wish, you can give feedback about the survey in the space below. Thank you!
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Appendix 1l

Questionnaire two
Suomenkielien versio (English version below)
Sirtyminen hilineutralin matkailun
Hyva opiskelija,
Kiitos mielenkiinnostasi kyselyamme kohtaan!
Kysely liittyy Oulun yliopistossa tehtavaan vaitdskirjatutkimukseen, jossa tarkastellaan
hiilineutraalia matkailua. Kyselyn avulla halutaan selvittaa opiskelijoiden hiilineutraaliin
matkustuskayttéaytymiseen vaikuttavia tekijéita. Vastauksesi ovat erittéin arvokkaita! Kyselyyn
vastaaminen vie noin 10 minuuttia. Voit vastata anonyymisti, emme keraa tietoa, jonka avulla
vastauksia voitaisiin yhdistaa sinuun.
Tietosuojailmoitus 16ytyy taalta.

Ensiksi kysymme muutamia tutkimuksen kannalta olennaisia taustatietoja.
Min& vuonna olet syntynyt?
Mista olet kotoisin? (maa)
Missa kaupungissa asut?
Sukupuoli:

o Nainen

o Mies

o Muu

o Jatdn mieluummin vastaamatta

Mika on ensisijainen kulkuvalineesi matkustaessasi lomalle?

o Kavely tai pyoraily

o Julkinen liikkenne (esim. juna, linja-auto)

o Oma auto

o Lentokone

o Yhteiskayttdauto

o Muu (mika)

Kuinka monta lomamatkaa yleensé teet vuoden aikana?

o En yhtaan

01-2

0 3-5

oYli5

Miten hyvin nykyisesta asuinpaikastasi padasee matkustamaan vahahiilisilla kulkuvalineilla?
(esim. juna, linja-auto)

o Erittain heikosti

o Melko heikosti

o Ei heikosti eikd hyvin

o Melko hyvin

o Erittain hyvin

En Harvoi Josk Usei Ain
koskaa n us n a
n

Kuinka usein viime kuukausina olet osallistunut o o o o o

kestéaviin toimintatapoihin (esim. kierrattanyt,

kayttanyt uusiutuvaa energiaa)?

Kuinka usein teet tiedostamattomasti o o o o o
kestavystekoja (esim. lajittelet jatteen,

sammutat tarpeettomat valot).

Missa maarin kestavat elamantavat (esim. o o o o o
kierratys, kulutuksen vahentéaminen) ovat osa

paivittaisia rutiinejasi?
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Téssa osiossa on 27 vaittamaa matkustuskayttiaytymisesta. Valitse kullekin

vastausvaihtoehto, joka parhaiten kuvaa matkustustottumuksiasi.

Matkaillessani autoilen véhemman kuin
arjessani.

Matkaillessani lennan véhemman.

Valtan matkustamista sesonkiaikoina (esim.
syys/talvilomien aikaan).

Matkaillessani kaytan julkista liikennettd auton
sijaan.

Matkaillessani kavelen tai pyorailen lyhyet
matkat.

Varaan ennemmin suoria kuin valilaskullisia
lentoja.

Matkustan kevyesti (pakkaan mukaan vain
vahan tavaraa).

Kéaytan matkoillani kimppakyyteja tai
yhteiskayttéautoja.

Minimoidakseni kuljetustarvetta lomakohteessa
varaan majoitukseni ldheltéd n&dhtavyyksia.
Valtéan ostamasta ylipakattuja matkamuistoja.
Minimoin ruokahévikkia tilaamalla vain
tarvitsemani maéaran ruokaa.

Valtan turhien matkamuistojen ostamista.
Matkaillessani noudatan ruokavaliota, johon
kuuluu vain véhan lihatuotteita.

Tilaan pienempia annoksia estaakseni
ruokahavikkia.

Kannan mukanani omaa vesipulloa (sen sijaan
ettd ostaisin kertakayttoisen).

Ostan vain paikallisesti tuotettuja
matkamuistoja.

Kéaytan ostoksilleni kestokassia.

Ostan paikallista ruokaa.

Saadan majapaikkani huonelampétilaa
saastadkseni energiaa (esim. alennan
lampétilaa tai kdannan ilmastoinnin pois
paalta).

En siivouta huonettani péivittain.

Kéytan pyyhkeitd useammin kuin kerran.
Kayn suihkussa nopeasti.

Laijittelen jatteeni.

Sammutan tarpeettomat valot ja sahkolaitteet
majapaikassani.

Maijoitun ymparistdystavallisissa majapaikoissa.

Toimin matkustaessani kestavasti.
Majoitun yhteismajoituksessa (esim. hostelli,
Sohvasurffaus).

En
koskaa
n

o

O 0O 0 0 O

o

Harvoi
n

o

©0 0 0 0 O

o]

Josku
s

o

o0 0 00 0

o

Usei
n

o

0 0 0 0 O

o

Ain

O 0O 0O 0 O

o
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Tassa osiossa on 18 hiilineutraaliin matkustamiseen liittyvaa vaittamaa. Kuinka samaa

mielta olet kunkin vaittdman kanssa?

Hiilineutraalit likkumistavat, kuten kavely
ja pyoraily, ovat jarkeva valinta.
Matkustaessani olen lentdmisen sijaan
kiinnostunut kayttdmaan muita
kulkuvalineita kuten junaa tai linja-autoa.
Minusta on palkitsevaa matkailla
ymparistoystavallisesti.

Olen kiinnostunut kayttamaan
hiilijalanjalkilaskuria matkustaessani.
Olen tietoinen siita, ettd matkustamiseni
voi lisata hiilidioksidipaastoja.

Olen tietoinen siitd, ettd matkustaminen
voi nopeuttaa globaalia iimaston
lampenemista.

Oma matkustamiseni voi lisata
ymparistdn tuhoutumista.

Olen tietoinen siita, ettd matkustamiseni
(lentédminen, autoilu) voi vaikuttaa
haitallisesti ymparistéon.

Matkailun toteuttaminen hiilineutraalisti
voi my6s parantaa ilmanlaatua ja auttaa
luomaan puhtaampaa ja miellyttdvampaa
ymparistoa.

Ympaéristdystavéllisyys matkaillessa
tuntuu moraalisesti oikealta tavalta
toimia.

Mielestani hiilineutraali matkailu voi
auttaa perinteistd matkailua paremmin
vahentamaan ymparistéhaittoja.
Hiilineutraali matkailu voi tarjota
ainutlaatuisia ja mieleenpainuvia
kokemuksia ja samanaikaisesti vaikuttaa
ymparistdon myonteisest.

Hiilineutraali matkailu voi vahentaa
ilmansaasteita.

limastonmuutos on vaikuttanut
matkasuunnitelmiini.

Tunnen jonkun, jonka
matkaan/matkasuunnitelmiin
ilmastonmuutos on vaikuttanut.

Olen muuttanut matkakohdettani
ilmastonmuutoksen vaikutusten vuoksi.
Olen varma, etta halutessani voin
vahentaa matkojeni hiilidioksidipaastsja.
Voin véhentd& matkoistani aiheutuvaa
hiilijalanjalkea.

Taysin
eri
mielta

o]

Melko
eri
mielta

o]

En eri Melko  Taysin
enka samaa samaa
samaa mieltd mielta
mielta

o o o

(e} (e} (e}

o o o]

(e} o (e}

o o o

o o o

o o o

[e] o [e]

o] e o

o o o

(e} (e} (e}

o o o

o o o

o e o

(e} (e} o

[e] o [e]

(e} (e} o

o o o]
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Tiedan, mista voin saada tietoa o o o o o
hiilineutraaleista
matkustusvaihtoehdoista.

Ottaen ettd ilmastonmuutos on ongelma, kuinka suuri vastuu eri tahoilla on mielestasi
ongelman ratkaisemisessa?

Erittain Vahainen Kohtalainen  Suurivastuu  Erittéin
vahainen vastuu vastuu suuri vastuu
vastuu

Yksilot o o o o o

Yksittaiset o o o o o

yritykset

Teollisuudenala o o o o o

t

Paikallishallinn o o o o o

ot

Kansalliset o o o o o

hallitukset

Kansainvaliset o o o o o

jarjestot (esim.

EU, YK)

Perustele vastauksesi alle.

Kiitos arvokkaista vastauksistasi!
Halutessasi voit antaa palautetta kyselysta alle.
Kiitos!

(English Version)

Transition to carbon-neutral tourism
Dear Student,
| appreciate your interest in our travel survey!
This survey is a part of the doctoral research "Transition to Carbon-Neutral Tourism" at the
University of Oulu, exploring factors influencing carbon-neutral travel behavior among
students. Your responses are highly valuable for this research. Completing the survey takes
about 10 minutes and is entirely anonymous.
Data privacy notice can be found here.
Thank you for participating in the study.

First, we need some background information to help us better understand the respondent
group.

What is your year of birth?
Where are you from? (country),
Where do you live?
Gender

O Female

O Male

O Others

O Prefer not to say
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What is your primary mode of transportation when traveling to a destination?
O Walking or cycling

O Public transport (e.g., train, bus)

O Personal car

O Flight

O Sharing car

O Other (please specify):
How often do you travel for leisure in a typical year?

O Never

0 1-2 times

0 3-5 times

O More than 5 times

How do you perceive the availability of low-carbon travel options in the area where you
currently live?

O Very poor

O Quite poor

O Neither poor nor good

O Quite good

O Very good

Over the last few months, how often have you engaged in sustainable behaviors (e.g.,
recycling, using renewable energy)?

O Never O Rarely O Sometimes O Often O Always

How often do you perform sustainable behaviors (e.g., recycling, turning off unnecessary
lights) without thinking?

O Never O Rarely O Sometimes O Often O Always

To what extent are sustainable behaviors (e.g., recycling, reducing consumption) consistent
in your routine?

O Never O Rarely O Sometimes O Often O Always

This section presents 27 statements about travel behaviors. Please select the option
that best reflects your travel behavior.

Statement Neve Rarel Sometime Ofte Alway
r y s n s

When | travel, | drive less than in my o o o o o

everyday life.

| take fewer flights. o o o o o

| avoid traveling in high season (e.g., o o o o o

holidays).

When travelling, | use public transport instead o o o o o

of driving.

When travelling, | walk or cycle for short trips. o o o o o

| book direct flights rather than connecting o o o o o

flights.

| am traveling light (e.g., with fewer items) o o o o o

| carpool or use ride-sharing services while o o o o o

travelling.

| choose accommodation near attractions to o o o o o

minimize transportation.

| avoid buying souvenirs with excessive o o o o o

packaging.

| minimize food waste by ordering only what| o o o o o

need.

| avoid buying unnecessary souvenirs. o o o o o
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| choose a low-meat diet when traveling. o o o o o
| order smaller portions to prevent food o o o o o
waste.

| carry a reusable water bottle. o o o o o
| only purchase locally produced souvenirs o o o o o
| use a reusable shopping bag. o o o o o
| buy local food. o o o o o
| adjust the room temperature to save energy o o o o o
(e.g., reducing heating or air conditioning

use).

| decline daily cleaning services. o o o o o
| reuse towels. o o o o o
| take short showers. o o o o o
| separate waste. o o o o o
I turn off lights and appliances when not in o o o o o
use in hotels or other accommodations.

| stay in eco-friendly accommodations. o o o o o
| practice sustainable habits while traveling. o o o o o
| use shared accommodations (e.g., Hostel, o o o o o

Couchsurfing).

This section contains 18 statements about attitudes and awareness related to
carbon-neutral travel. Please indicate your level of agreement with each statement.

Statement Strongly  Mostly Neithe Mostly  Strongly
Disagree Disagree r Agree  Agree

Carbon-neutral forms of travel such o o o o o

as walking and cycling are a wise

choice.

Instead of flying, | am interested in o o o o o

using other means of transport (e.g.,
train, bus) when traveling.

| find it rewarding to be o o o o o
environmentally friendly on my trip.

| am interested in using a carbon o o o o o
calculator when | travel.

| am aware that my travel activities o o o o o
can contribute to increased carbon

emissions.

| am aware that travel activities o o o o o
contribute to global warming.

My travel activities can increase o o o o o
environmental destruction.

| am aware that my travel activities o o o o o

(e.g. flying, driving long distances)

can have harmful consequences for

the environment.

Carbon-neutral tourism measures o o o o o
can improve air quality and create a

cleaner and more pleasant

environment.

Behaving in an environmentally o o o o o
friendly manner while traveling

would feel like the morally right thing

to do.



| think carbon-neutral tourism can
help minimize environmental harm
compared to traditional tourism.
Carbon-neutral tourism can offer
unique and memorable experiences
and benefit the environment at the
same time.

Carbon-neutral tourism can reduce
air pollution.

Climate change has affected my
travel plans.

| know someone whose travel has
been directly affected by climate
change.

| have changed my travel
destination due to climate change
impacts.

| am sure that if | want, | can reduce
the carbon emissions of my trips.

| know where | can get information
about carbon-neutral travel options.
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o o o
o o [e]
o o [e]
o o o
o] [e] o
[e] [e] [e]
[e] [e] [e]
o o o

Assuming global warming is a problem, how much responsibility do different entities have to

tackle the issue? (Very low — Very high):
Individuals: O Very low O Low O Moderate [0 High O Very high

Local governments: O Very low O Low OO Moderate O High O Very high

Industries: O Very low O Low OO Moderate O High O Very high

National governments: O Very low 00 Low [0 Moderate [0 High O Very high
International organizations (e.g., EU, UN): O Very low O Low O Moderate O High O Very

high

Individual enterprises: O Very low O Low O Moderate O High O Very high

Please justify your answers below:
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