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Cultural heritage is an important contributor to sustainable urban development, and its conservation is considered

a global task. Previous research has primarily focused on the conservation of heritage buildings within architec-

tural contexts and world heritage sites within geographical contexts. However, there is a notable gap in conserva-
tion of green cultural heritage (GCH) within a landscape-based framework. This study used the extended theory

of planned behavior to explore the factors and pathways that influence the public’s behavioral intentions toward GCH
conservation. Based on 1075 questionnaires collected in Tokyo, Japan, the hypotheses of the newly constructed
theoretical model were tested using partial least squares structural equation modeling. The results show that per-
ceived behavioral control has the greatest positive influence on citizens’ GCH conservation intentions and behaviors,
while social norms do not influence people’s behavioral intention to conserve. In the extended factors, the environ-
mental awareness which including heritage awareness and cultural attachment, significantly influences public atti-
tudes towards conservation. Additionally, environmental perception, including perceived usefulness and perceived
quality, significantly affects the public’s conservation intentions and behaviors, respectively. Our findings have implica-
tions for local governments and policymakers to enhance public participation in GCH, as well as some several new
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Introduction

Cultural heritage and sustainable development

In recent years, cultural heritage has become increas-
ingly popular in academia, as a multidimensional
research theme covering history and archaeology [1, 2],
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anthropology and sociology [3, 4], education and peda-
gogy [5, 6], art and architecture [7, 8], tourism and herit-
age management [9-11], landscape planning [12, 13], and
disaster protection [14—16].

Cultural heritage is a resource for economic devel-
opment and placemaking movements in urban areas
worldwide and is considered an important factor for
sustainable urban development [13, 17]. Therefore,
encouraging cultural heritage preservation has become
a central political issue in several international sustain-
ability agendas and is considered a global task [18]. For
example, the United Nations Educational, Scientific, and
Cultural Organization (UNESCO) is a vital contributor to
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the global cultural heritage agenda, having adopted the
“Recommendation concerning the Protection at National
Level, of the Cultural and Natural Heritage” in 1972, fol-
lowed by the development and implementation of the
World Heritage Convention. Among the 17 Sustainable
Development Goals (SDGs), Goal 11 (sustainable cities
and communities) aims to achieve the Millennium Devel-
opment Goals (MDGs) through ten specific targets. Of
these, target 11.4 calls for increased efforts to protect and
preserve the world’s cultural and natural heritage. The
International Council on Monuments and Sites (ICO-
MOS), a non-governmental organization dedicated to
heritage preservation, recently launched a nature-culture
thematic community to promote cross-sectoral learning
and stimulate integrated heritage conservation and man-
agement for the sustainable development of diverse land-
scapes worldwide [19].

Besides, several countries have implemented effective
strategies to protect and revitalize local cultural herit-
age sites, defining the uniqueness of cities and enhancing
their sustainable competitiveness in an increasingly glo-
balized world. For example, the United Kingdom’s con-
servation areas aim to safeguard the special architectural
and historical interests of a place [20]. In Australia, the
Protecting National Historic Sites program maintains,
protects, and conserves places on Australia’s National
Heritage List [21]. Singapore’s National Heritage Board
preserves and celebrates the shared heritage of diverse
communities [22]. Agency of Cultural Affairs, Govern-
ment of Japan is developing measures to create a national
brand to promote comprehensive cultural management,
with the slogan “realizing a strong nation in culture and
the arts” [23].

An emerging concept—green cultural heritage

As a sub-concept of cultural heritage, green cultural her-
itage has been gaining attention and being discussed in
recent years. As described by Bohnet et al. (2022) that
active learning, reflection, and knowledge creation can
generate valuable insights relevant to diverse cultures and
contested landscapes [17]. In the twentieth century, the
semantic expansion of heritage to include landscapes was
introduced [24]. This gave rise to the concept of Green
Cultural Heritage (GCH) based on a discussion of tradi-
tional heritage terminology, including cultural heritage,
natural heritage, mixed heritage, green cultural heritage,
and cultural landscape [25]. Of these heritage concepts
discussed above which includes not only buildings and
structures but also culturally significant landscapes and
natural environments that are often overlooked by schol-
ars. Unlike traditional cultural heritage preservation,
which prioritizes historical edifices or natural heritage
conservation and focuses on pristine landscapes, GCH
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transcends architectural or natural confines. It embod-
ies environments shaped by human ingenuity, blending
natural green elements into a harmonious human-nature
relationship [25].

Based on this, Bucas (2006) first proposed the concept
of GCH, a type of heritage with the use of living natural
materials (e.g., plants, flowers) rather than human-made
materials, and created by modifying the green elements
of nature according to human ideas [25]. Therefore, GCH
can be considered as a special green space/element with
cultural and heritage attributes. Some concrete examples,
for example, historic gardens (as an example of human
intentional creation and design of nature) [26], heritage
trees (trees of heritage value growing on city public or
private property) [27], as well as traditional gardens and
landscapes (a historical site with a blend of natural and
human atmosphere) [28] (Fig. 1).

It is essential to recognize that while UNESCO pre-
dominantly classifies green spaces and landscapes as nat-
ural heritage, there exist notable instances where these
spaces are primarily acknowledged for their cultural sig-
nificance. For example, the classical gardens of Suzhou,
China, are designated as World Cultural Heritage sites
due to their profound cultural, historical, and artistic val-
ues [29]. Similarly, Japanese traditional gardens, recog-
nized as Important Cultural Properties [30], and heritage
trees, such as those studied by Thaiutsa et al. (2008) [27]
and Maleknia et al. (2024) [31], illustrate the importance
of considering green spaces through a dual lens—both as
cultural and natural heritage. Such an approach under-
scores the interplay between human cultural practices
and natural environments, especially in urban contexts
where these spaces play a crucial role in enhancing com-
munity well-being and preserving cultural identity. By
integrating the concept of Green Cultural Heritage, we
can better appreciate and manage these spaces, acknowl-
edging their multifaceted contributions to both cultural
and environmental sphere.

To date, although no country has officially used the
term Green Cultural Heritage, GCH is increasingly
becoming an important component and focus of atten-
tion in the heritage field. We conducted an extensive
search using various keywords related to green cultural
heritage, including "historic gardens," "cultural land-
scapes," "cultural heritage," "heritage landscapes,” "tra-
ditional gardens,” "garden heritage,” "historic parks,"
"park heritage," and "botanical gardens.", the aim was
to include a wide range of examples from different cul-
tural. Based on the results, we collected a number of
representative country cases (Table 1). For example, Fin-
land has established the National Board of Antiquities
to preserve, collect, study, and present nationally impor-
tant cultural heritage (including parks and gardens), and
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Fig. 1 The proposed new heritage definition framework for this study

municipalities are responsible for the local protection
of GCH (culturally valuable gardens and parks) [32]. To
date, France has inventoried more than 4700 informa-
tion sheets on parks and gardens containing 2339 GCH
sites [33], which have been arranged for the pre-invento-
ries to be digitized [34]. France also developed a Herit-
age Code (Book VL. titles I and II) for GCH (immovable
assets, parks, and gardens of historical, artistic, or archi-
tectural interest) [33]. The U.S. National Park Service was
established in 1916, and the U.S. Congress passed the
Organic Act to create the National Park Service within
the Department of the Interior to protect and sustain
cultural and natural resources in perpetuity [35]. It is
noteworthy that in 1960, the Cultural Property Garden
Preservation Council was established in Japan, which was
designated as Cultural Property Designated Gardens and
Parks under the Cultural Property Preservation Law [36].

Sustainable utilization of cultural heritage

and landscape-context conservation

Heritage is associated with the existing culture that
places it in context and is therefore shaped by social
processes. However, it is not something permanent, but
is continually produced and reproduced by society [12].

As Swensen & Jerpasen (2008) argue [37], cultural her-
itage should be viewed as "the contemporary use of the
past,” i.e., it should be focused on satisfying current social
needs [38]. Nevertheless, for World Heritage Sites, there
is a current social need to find a balance between herit-
age conservation and heritage tourism [39], and cul-
tural identity must be passed on to future generations by
focusing on the conservation, restoration, and revitaliza-
tion of heritage buildings [40].

The ongoing global environmental crisis requires
urgent action to protect and restore natural and cultural
assets, and landscape is an important perspective for
sustainable development [41]. The concept of cultural
landscape has emerged as a holistic approach to heritage
conservation, acknowledging the inextricable relation-
ship between nature and culture, and emphasizing the
importance of preserving both [42]. In this context, the
integration of heritage and landscape represents a prac-
tical approach to implementing sustainability principles
[12].

GCH as a cultural heritage, provides several essential
services for city dwellers, like fostering social memory
and identity [12]. Besides, in an increasingly crowded
city, it as a type of urban green space, meets various
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Table 1 Relevant names and policies of GCH in various countries
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Country

Types/appellations

Institution in charge

Specific legislation

Relevant legislation

Croatia

Czech Republic

Finland

France

[taly

Netherlands

Slovak Republic

Spain
England
Japan
PR. China

Korea

South Africa
Kenya

The United States

Cultural-historical areas
and cultural landscapes

Protected gardens

Protected gardens and parks

Parks and gardens which are
of historical, artistic, or archi-
tectural interest

Historic parks and gardens

Gardens, parks, cemeteries

Historical parks and gardens

Historic gardens

Parks and Gardens of Special
Historic Interest

Cultural Property Garden

Classical Gardens

Traditional garden

Cultural landscape

Museums, sites and monu-
ments

Cultural landscapes, historic
places

Directorate for the protection
of cultural Heritage

Directorate for nature protec-
tion
Institute of national heritage

MCZK- Methodical center
of garden culture in Kromeriz

Ministry of education and cul-
ture

National board of antiquities
Ministry of environment

Ministry of culture and com-
munication

French national horticultural
society (SNHF)

French landscape federation
(FFP)

Ministry for cultural heritage,
cultural activities, and tourism

The parks and gardens of italy
association (APGI)

The cultural heritage agency
of the Netherlands

Ministry of culture of Slovak
Republic

Ministry of Environment of Slo-
vak Republic

Ministry of education, culture
and sports

Historic England

Cultural property garden
preservation council

No unified regulatory body
for the time being

Cultural heritage administra-
tion

South African heritage
resources agency

National Museums of Kenya

U.S. National Park Service

Act on the protection
and preservation of cultural

property

Act n. 114/1992 Coll.
about protection of the nature
and landscape

The land use and building act

Heritage code (book VI, titles
land Il)

The code of cultural heritage
and landscape

The law of 16/1985, on Cultural
and Historic Heritage

Cultural property protection
act

Basic planning for the conser-
vation, management and utili-
zation of traditional gardens

Nature protection act

Act n. 20/1987 Coll. about State
Custody

National land use guidelines

Act on the protection of built
Heritage

Monumentenwet 1988

National cultural monuments
under law on the protection
of monuments and historic sites

National Heritage Act 1983

Cultural relics protection law
of the People’s Republic of China

The National Heritage resources
Act, Act No. 25 of 1999

National Museums and Heritage
act 6 of 2006

Management of cultural land-
scapes

The Specific Legislation indicates a direct correlation/reference to GCHs such as classical gardens and historic courtyards; The Relevant Legislation indicates no direct
reference to GCH and is categorized at the author’s discretion

social needs by combating urban ills and improving the
quality of life [28], such as offering recreational oppor-
tunities, enhancing mental and physical well-being, sup-
porting biodiversity, mitigates urban heat islands, and

improving air quality [12, 28]. These dual benefits create
a complex relationship between conservation and urban
development that must be addressed through interdisci-
plinary approaches in sustainable development [13].
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In sum, the proposal of GCH is vital for contemporary
society to address the environmental crisis, preserve val-
uable green spaces and cultural landscapes, promote sus-
tainable development, support tourism, and align with
the international agenda.

Public participation and the conservation of green cultural
heritage

In the context stated above, GCH conservation is par-
ticularly important, and governments endeavor to pro-
tect and manage GCH at the national level. On the one
hand, specialized governmental agencies and NGOs have
been established to inventory GCH and to classify and
code the levels of protection; on the other hand, relevant
legislation and protection measures have been developed
and considerable resources have been invested in the
management and maintenance of GCH (Fig. 1).

While governments have important insights into the
conservation of GCH, its sustainability has rarely been
addressed comprehensively in existing studies, which
tend to focus more on the top-down management and
conservation of GCH and neglect bottom-up studies.
Scholars have found that bottom-up public participation
is an innovative solution to public governance problems
in cities [43, 44], and is very effective in changing people’s
behavior towards the green environment. For example, in
Japan, citizens participate in the assessment of designed
green spaces in cities, which enables them to better uti-
lize and even care for urban green spaces [45, 46]. In
Finland, both green space planning authorities and par-
ticipating citizens have found that participatory green
space design methods have avoided conflicts in planning
and increased residents’ awareness of green space-related
matters [47]. A study in Turkey also showed that effec-
tive collaboration between the government and other
public institutions, universities, local civic groups, and
non-governmental organizations (NGOs) can enhance
the governance of urban forestry [48]. Besides, Chu et al.
(2022) demonstrated that public participation improves
environmental governance by adding a democratic ele-
ment, allowing both government and business to benefit
from it [49].

Consequently, such participation leads to better
policy decisions with greater public support [50], as it
allows local communities to participate more demo-
cratically in such heritage management thereby reduc-
ing potential conflicts of interest. Besides, it also allows
for the measurement and understanding the extent
of the actual behavior and willingness to participate
of these publics who voluntarily engage in conserva-
tion behaviors, allowing for the dynamic application
of promotional and ameliorative strategies. Therefore,
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understanding the factors that influence public percep-
tions, motivations, and behaviors of bottom-up par-
ticipation in governance can aid the development of
targeted GCH conservation policies.

Study aims
This study applies an extended research model of the
Theory of Planned Behavior (TPB) to analyze the psy-
chosocial factors influencing the decision to protect
GCH by measuring the effects of environmental aware-
ness (heritage awareness, cultural attachment) and
environmental perception (perceived quality, perceived
usefulness) on behavioral performance prerequisites
(subjective norms, behavioral attitudes, and perceived
behavioral control) and final behaviors (intentions,
behaviors) respectively through a web-based question-
naire survey in the Tokyo metropolitan area, Japan.

The study aims to address the following research
questions:

1. What are the key psychosocial factors that influence
the decision to protect GCH among Tokyo metro-
politan residents?

2. How do environmental awareness and perception
affect the intentions and behaviors related to GCH
conservation?

3. How can the findings inform the development of
effective urban GCH preservation policies and regu-
lations?

The results offer a holistic insight into citizens’ aware-
ness and behaviors regarding urban GCH conservation,
particularly focusing on Tokyo Metropolitan residents’
environmental awareness related to cultural attach-
ment and heritage awareness, along with an evaluation
of the environmental quality and benefits associated
with GCH. Notably, this study marks the inaugural
utilization of the extended TPB model in examining
GCH conservation efforts. By understanding the influ-
ential factors that drive people’s behavior in preserving
GCH, this study is expected to enable policymakers to
develop effective urban GCH preservation policies and
regulations, incorporating systems that promote actual
public participation in conservation efforts.

The rest of the paper is structured as follows:
Sect. "Conceptual Framework of the Study" introduces
the TPB and presents the hypotheses. Sect. "Methods"
describes the case study city, Tokyo, and the research
methodology in terms of the questionnaire design, sur-
vey, and data analysis. Sect. "Results" presents the study
results. Sect. "Discussion” discusses the main findings
and Sect. "Conclusion” concludes the study.
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Conceptual framework of the study

The TPB, first proposed by Ajzen (1991) [51], is a widely
used theory in social science research and is applica-
ble to studies aimed at understanding and influencing
human behavior [52]. The TPB’s contribution to explain-
ing behavior has been empirically tested in a wide range
of fields, such as health sciences [53], environmental sci-
ences [54, 55], business and management [56, 57], and
educational research [58]. Specifically, in the realm of
environmental psychology and sociology, TPB has been
effectively employed to elucidate decision-making pro-
cesses in urban environmental governance and residents’
behavioral patterns. For example, Tan et al. (2023) used
TPB to reveal residents’ intentions and behaviors for
green and low-carbon energy transition [59]. Some schol-
ars used TPB to predict citizen participation behavior
in urban green space governance [44] and management
[60]. In order to exam the socio-psychological precursors
of tree-planting behaviour, Ibrahim et al. (2022) explored
the psychosocial predictors of tree-planting behavior
among Nigerian civil servants using TPB [61]. Wan et al.
(2018) explored citizens” willingness to use urban green
space [62]. Tang et al. (2022) revealed residents’ behav-
jor to participate in neighborhood micro-renewal [63].
Du et al. (2023) identified factors influencing adolescents’
behavioral willingness to participate in climate change
governance actions [54]. Additionally, Li et al. (2024)
evaluated contribution intentions and behaviors of cul-
tural heritage adaptive reuse projects using TPB [56].
Maleknia et al. (2024) focused on generational differences

Subjective
Norm

Attitude
toward the
Behavior

Perceived
Behavioral
Control

Fig. 2 Theory of planned behavior (Ajzen, 1991)

Page 6 of 24

in conservation intentions and behaviors for heritage
trees by this theory [31].

Therefore, the TPB provides a robust framework for
investigating the determinants of citizens’ intentions and
behaviors, making it suitable for our examination of pub-
lic attitudes and behaviors towards green cultural herit-
age (GCH) conservation.

The theory of planned behavior

According to the TPB [51], subjective norms (SN), atti-
tude towards the behavior (AB), and perceived behavioral
control (PBC) influence deterministic behavioral inten-
tions, whereas behavioral intentions and PBC are direct
determinants of behavior (Fig. 2).

SN refer to the influence of an individual’s social envi-
ronment (e.g., relatives, friends, neighbors, and com-
panies) on their behavior, including how much they
are approved of an individual’s behavior by others [57].
Greater perceived social pressure, which leads to a
greater likelihood of such behavior. Recent studies have
noted the importance of SN for urban green spaces and
environmental governance behaviors highlighted in the
studies [62]. Therefore, we hypothesize the following:

Hla: Subjective norms have a positive impact on citi-
zens’ intentions to protect GCH.

AB is the result of an individual’s evaluation after
weighing the pros and cons of a particular behavior,
i.e., the extent to which the individual perceives the
behavior as favorable or unfavorable [64, 65]. The more
a person has a positive attitude, the more likely they

Behavior
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are to engage in such behaviors. Bonnes et al. (2011)
conducted a study on attitudes and pro-environmental
behavior in green spaces and confirmed the importance
of attitudes toward environmental management behav-
jor in green spaces [66]. Therefore, we hypothesize the
following:

Hi1b: Attitude towards the behavior (AB) positively
affect citizens’ intentions to protect GCH.

PBC refers to the degree of self-perceived ease of per-
forming a specific behavior [51]. Subsequently, Ajzen
(2002) defined it as an individual’s expectation of the
degree of their ability to perform a particular behav-
ior [70]. Huang et al. (2021) confirmed the importance
of PBC for pro-environmental behavior and intention
in green spaces [44]. Therefore, we hypothesize the
following:

Hlc: PBC positively affects citizens’ intention to pro-
tect GCH.

H1d: PBC has a positive impact on citizens’ GCH pro-
tection behavior.

Behavioral intention indicates the plan and determina-
tion to perform a target behavior [67, 68]. Ibrahim et al.
(2022) argued that being subjected to the performance
of any behavior is the result of the intention to perform
such behavior; that is, the actual actions of people are
explained through behavioral intention, which further
explains the effect of intention on pro-environmental
behavior [61]. Therefore, we hypothesize the following:

Hle: Citizens’ intentions have a positive impact on
their actual GCH protection behavior.

The extended TPB

Although the TPB is widely used in the social sciences,
its limitations have been criticized as an extension of the
Theory of Reasoned Action (TRA), which proposes that
humans rationally analyze their options and choose the
most favorable course of action [69], with all its variables
being rational predictor variables [70]. This causes it to
focus on rational decision-making and ignore people’s
affect and emotions, demographic variables, individual
personality factors, and past experiences [71]. The limits
of predictive validity of TPB are also a point of contro-
versy among scholars [53], and it was pointed that the
traditional TPB has the limitation of not being able to
predict many variances [72]. To address these limitations,
scholars have proposed various extensions of the TPB,
referred to as extended TPB models [73]. The extended
TPB increases the percentage of intention and behavior
explained by adding more predictor variables to the orig-
inal TPB model (TPB-only), which has been applied in
several fields and has been shown to possess high explan-
atory power [74, 75].
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Environmental awareness

Previous studies on environmental protection have incor-
porated environmental awareness into the TPB model to
better explain behaviors such as waste management [75],
general environmental behavior [76], and green space
management [44, 61]. In line with these studies, our
extended TPB model includes environmental awareness
to enhance its explanatory power in the context of GCH
conservation. Environmental awareness, which reflects
people’s concern and understanding of the environment,
is often considered the first important step in solving
environmental problems and a prerequisite for pro-envi-
ronmental behaviors. It is widely believed that people
with higher environmental awareness are more likely to
engage in behaviors that are conducive to environmental
sustainability [77].

Environmental awareness can be approached from
two perspectives: general environmental awareness and
specific environmental awareness [78]. Several stud-
ies have compared specific environmental awareness
(awareness of partial or more specific environmental
issues) to general environmental awareness [55, 76, 79].
General environmental awareness involves recogniz-
ing environmental issues and demonstrating concern
for sustainability, encompassing concerns about global
environmental issues, beliefs in harmonious coexist-
ence between humans and the environment under sus-
tainable development, and a sense of responsibility for
environmental protection [80]. While specific environ-
mental awareness pertains to individuals’ awareness of
their immediate environment, including their daily sur-
roundings and interactive components [81, 82]. For this
study, we adopt two specific dimensions of environmen-
tal awareness related to GCH: heritage awareness (HA)
and cultural attachment (CA).

In the context of heritage places, Nyaupane and Timo-
thy (2010) argue that heritage awareness (HA) constitutes
a form of environmental awareness specific to heritage
sites [78]. HA can be understood as the extent to which
residents perceive heritage values and care about local
heritage [56], which focuses on individuals’ understand-
ing of the significance, value, and historical context of
heritage sites, and it has been shown to influence public
attitudes towards heritage conservation [83]. Addition-
ally, Xie et al. (2023) emphasized the identification of
GCH as spaces of cultural value [28]. Cultural attach-
ment (CA), as defined by Hong et al. (2013), refers to the
emotional connection individuals form through interac-
tion with their culture, encompassing a sense of belong-
ing and trust in their cultural heritage [84]. This deep
emotional connection to culture is considered another
important aspect of environmental awareness [85, 86].
Therefore, within the framework of this study, we adopt



Xie et al. Heritage Science (2024) 12:299

two specific dimensions of environmental awareness
related to GCH: HA and CA.

According to previous studies, environmental aware-
ness does not have a direct effect on environmentally
friendly behavior, but has an indirect effect on environ-
mentally friendly behavior through other factors [57, 87].
In order to construct a TPB model that can indirectly
influence behavioral intention, this study aligns with Xu
et al. (2020) and Wang et al. (2016) by using environmen-
tal awareness as a pre-variable for the three core TPB var-
iables [76, 87]. Therefore, the hypotheses are as follows:

H2a: Heritage awareness positively impacts the inten-
tion to protect GCH through the mediating role of sub-
jective norms.

H2b: Heritage awareness has a positive impact on the
intention to protect GCH through the mediating role of
attitudes towards behavior.

H2c: Heritage awareness has a positive impact on the
intention to protect GCH through the mediating role of
perceived behavioral control.

H3a: Cultural attachment positively impacts the inten-
tion to protect GCH through the mediating role of sub-
jective norms.

H3b: Cultural attachment has a positive impact on the
intention to protect GCH through the mediating role of
attitude towards the behavior.

H3c: Cultural attachment positively impacts the inten-
tion to protect GCH through the mediating role of per-
ceived behavioral control.

Environmental perception

In the context of environmental governance of green
space, studies have illustrated that if individuals are aware
of the perceived benefits of pro-environmental behaviors,
the likelihood of engaging in such behaviors increases
[88]; besides, Wan et al. (2018) have included environ-
mental perceived usefulness (PU) and perceived quality
(PQ) as a prerequisite variable for intention in the TPB
[62]. Considering this interpretation, we hypothesize the
following:

H4a: Perceived usefulness have a positive impact on
citizens’ intentions to protect GCH.

Hb5a: Perceived quality have a positive impact on citi-
zens’ intentions to protect GCH.

Environmental quality has been identified as a fac-
tor influencing usage behavior as highlighted by Bonnes
et al. (2011) [66]. Francis et al. (2012) demonstrated that
perceived quality positively contributes to citizens’ con-
servation behavior [89]. Moreover, according to Si et al.
(2022), environment-specific quality conditions (e.g.,
residents’ perceptions of habitat environmental quality)
have a significant positive effect on pro-environmental
behavior [90]. Therefore, we hypothesize the following:
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H5b: Perceived quality of GCH has a positive impact
on citizens’ GCH protection behavior.

By incorporating these additional dimensions—
environmental awareness and environmental percep-
tion—our extended TPB model aims to provide a more
comprehensive understanding of the factors influencing
GCH conservation behavior, thereby addressing the limi-
tations of the traditional TPB. Taking above, the extended
TPB model is shown in Fig. 3.

Methods

Study area and background

This cross-sectional survey was conducted in Tokyo,
Japan. As a city that has undergone rapid modernization
and urbanization, Tokyo has a relatively mature socio-
economic system, and the demand for a better quality of
life among its citizens has increased [91]. GCH is increas-
ingly seen as an important component of high-quality
lifestyles and a valuable resource for regional develop-
ment through cultural tourism and the creation of high
value-added products [28]. Tokyo has a large variety
of GCHs, including the National Garden established
by the Ministry of the Environment (There are four in
Japan: Shinjuku Gyoen National Garden, Chidorigafuchi
National Cemetery, the Outer Garden of the Impe-
rial Palace, and Kokyo Gaien National Garden, three of
which are in Tokyo), and the Agency of Cultural Affairs,
Government of Japan (https://www.bunka.go.jp/english/
index.html), nationally and ward-level designated cul-
tural properties by the Tokyo Metropolitan Government,
Japanese historical parks (17 in Tokyo) designated by the
Urban Park Law 50th Anniversary and Other Commem-
orative Projects Committee, and a number of other gar-
dens and parks (Appendix A, Fig. 4).

The Japanese government has long been aware of the
importance of preserving GCH sites. Legislation such
as the City Park Law (Law No. 79 of Showa 31), the
Landscape Act (Act No. 110 of 2004), and the Law for
the Protection of Cultural Properties (Law No. 214 of
1950) establish legal frameworks for GCH conservation.
Although these governments have important insights
into the conservation of GCH, it is difficult for them to
comprehensively address its sustainability. In addition,
the Tokyo Metropolitan Bureau of Construction (2024)
places significant emphasis on maintenance and disas-
ter prevention measures for urban parks, including ini-
tiatives aimed at protecting GCH [92]. In its 2024 fiscal
budget, priority projects for GCH preservation include
the 'Development of unique urban parks’ and the 'Rebirth
of the World Garden, among other initiatives [92]. It is
important to note that although most of these GCHs
are managed by the Tokyo Metropolitan Government
or affiliated organizations, there are many opportunities
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for bottom-up participation in governance. For exam- entrances and exits of the sites (https://www.tokyo-park.
ple, community members are recruited to participate in  or.jp/park/garden-volunteer/index.html).

volunteer activities such as providing tourism services Therefore, for GCHs in Tokyo, bottom-up voices from
to foreign tourists and handing out questionnaires at the  citizens are vital in understanding public perception,
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motivation, and behavior and to help to develop targeted
GCH conservation policies.

Measurements

This study examined citizens’ environmental perceptions,
awareness, and conservation behaviors toward GCH
using a sample of Tokyo citizens. We designed a prelimi-
nary questionnaire based on the extended TPB in the lit-
erature and group discussions, and invited professors and
doctors in landscape and planning to revise it. Specifi-
cally, the measures for the latent variables SN, AB, PBC,
I, and B in the original model were constructed based on
classical scales proposed by Taylor and Todd (1995) and
supplemented by recent literature [44, 61-63, 65, 93].
Besides, the measurement items for extended variables
HA, CA, PQ, and PU were adapted from relevant stud-
ies [28, 62, 78, 94—96]. The wording of these items was
then adjusted, based on our research, to fit the specific
context of public participation in green cultural heritage
governance.

The final questionnaire was divided into four sections:
demographic characteristics, the TPB measurement
of GCH, environmental perception measurement, and
environmental awareness measurement. The compo-
nents about the TPB and sources of the scales are listed
in Table 2, including AB, SN, PBC, I, B, HA, CA, PU and
PQ. Followed Lee (2016), this study used a five-point Lik-
ert scale ranging from 1 (strongly disagree) to 5 (strongly
agree) for participants’ responses to each item [68].

Data collection and characteristics of respondents

Data were obtained from a web-based questionnaire sur-
vey conducted using the Freeasy Questionnaire (https://
freeasy24.research-plus.net/) in May 2023, which col-
lected a sample of questionnaires from residents of the
Tokyo metropolitan area. This platform is a professional
online questionnaire service company with more than
13 million people from all regions of Japan. The Freeasy
platform sent a questionnaire recruitment to the subjects
who met our requirements—Iliving in the Tokyo metro-
politan area, aged 20 years or older—and set up the dis-
tribution of the specified sample area by gender and age
as well as exact sample size of different age groups [97]
(20-29 years old, 66 males and 63 females; 30—39 years
old, 73 males and 70 females; 40—49 years old, 92 males
and 90 females; 50—59 years old, 88 males and 87 females;
over 60 years old, 198 men and 248 women), resulting in
an sample size of 1,075 people. The decision to include
only individuals aged 20 years or older was based on sev-
eral considerations. Firstly, individuals in this age group
are more likely to have formed stable opinions and atti-
tudes towards green cultural heritage and conservation
practices. Secondly, this age group encompasses a broad
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range of adults, from young adults to senior citizens,
providing a comprehensive understanding of public par-
ticipation across different life stages. Additionally, indi-
viduals over the age of 20 are considered adults in Japan,
so legal and ethical considerations for obtaining informed
consent are more straightforward for adults, ensuring
compliance with ethical research standards.

The minimum sample size required was calculated
using the formula in Fecso et al. (1996) [98].

_ 2 —-p)
g 2w =p

c2

(1)

where:

n=sample size.

z=7Z-value (e.g., 1.96 for 95% confidence level).

p=percentage of choosing an option; when p=0.5, the
sample size n is maximized.

c=confidence interval (also error tolerance), expressed
as decimal (e.g., 0.05= +5).

According to Eq. (1), the minimum sample size
required is 385 when the confidence level is 95.0%
(z=1.96), p=0.5, and c=5%. Therefore, the sample size
of 1075 used in this study was more than adequate.

All participants provided informed consent before
completing the questionnaire online. Data-cleaning ser-
vice was performed by the questionnaire company by
collecting a larger sample than requested (about 20%)
as a backup sample, which was subsequently cleaned by
response time (excluding answers with unusually short
response times), response content (excluding unnatural
direct choices made in matrix questions or inappropri-
ate answers filled in text boxes), respondents (excluding
responses with the same IP), and finally by the author’s
manual check (no deleted samples). The demographic
characteristics of the final sample are presented in
Table 3. The Ethics Committee of the Graduate School
of Horticulture, Chiba University waived the ethical
approval as this study ensured online participant ano-
nymity and no invasive experiments were conducted. All
participants were aware of the purpose of the survey and
agreed to participate.

Statistical analyses

Structural equation modeling (SEM) is a common
method for testing models with latent variables [99].
Based on similar previous studies [62], this study used
partial least squares structural equation modeling
(PLS-SEM) for statistical tests. The reasons for choos-
ing PLS-SEM are as follows: first, PLS-SEM performs
more robustly when dealing with models with complex
structures [100]. Second, PLS-SEM does not strictly
require that the data follow the normality assumption
[101]. Third, in contrast to covariance-based structural
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Table 2 Constructs and measurement items
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Constructs Items Measurementitems References
Subjective norm SN1 My family thinks I should protect the green cultural heritage [51,62]
N) SN2 My friends think | should protect the green cultural heritage
SN3 My neighbors think I should protect the green cultural heritage
SN4 My company think | should protect the green cultural heritage
Attitude toward the behavior (AB)  AB1 I think it is important to preserve the green cultural heritage [61,62]
AB2 I think it is worthwhile to preserve green cultural heritage for Tokyo
AB3 I think it is my social responsibility to preserve green cultural heritage
AB4 I am proud of the efforts made by the government to preserve green cultural heritage
Perceived behavioral control (PBC)  PBC1 | can participate in activities to preserve green cultural heritage [44, 62]
PBC2 | have some opportunities to participate in activities to protect green cultural heritage
PBC3 I have enough time to participate in activities to preserve green cultural heritage
PBC4  Preserving local green cultural heritage is not a difficult task for me
Intention (1) 11 I would like to engage in activities to preserve Tokyo's green cultural heritage [44,51,62, 65]
12 I would like to learn more about the preservation of green cultural heritage
13 I would like to work for the preservation of local green cultural heritage
14 I would like to assist government in managing and preserving green cultural heritage
Behavior (B) B1 I have participated in a clean-up activity or other activities in the green cultural heritage  [61]
B2 I am a member of a cultural heritage related conservation organization
B3 I have filled out a questionnaire with suggestions in green cultural heritage
Heritage awareness (HA) HA1 I have the knowledge of the cultural value of green cultural heritage in the city [78,95]
HA2 I have knowledge of the importance of green cultural heritage in the city
HA3 I have a knowledge of the historical background related to green cultural heritage
HA4 I am aware of the events that take place in the green cultural heritage at certain times
Cultural attachment (CA) CA1 I am proud of the history and culture of Tokyo's green cultural heritage [78, 96]
CA2 | have a strong sense of identity with the culture of Tokyo's green cultural heritage
CA3 I believe that my city’s green cultural heritage is irreplaceable compared to other places
Perceived usefulness (PU) PU1 Green cultural heritage can promote socio-cultural activities [28, 62, 63]
PU2 Green cultural heritage can promote a sense of belonging and identity to the local area
PU3 Green cultural heritage enhances the understanding of history and culture
PU4 Green cultural heritage transmits traditional knowledge from generation to generation
PU5 Green cultural heritage enables experts and scholars to conduct some research
PU6 Green cultural heritage can contribute to the development of local tourism
Perceived quality (PQ) PQ1 I think there is enough green cultural heritage in Tokyo [62]
PQ2 | think there are enough facilities in the green cultural heritage in Tokyo
PQ3 | think the environment of the green cultural heritage in Tokyo is well-kept

equation modeling, PLS-SEM is typically used in explor-
atory studies, which is consistent with this study’s aim of
hoping to predict the target structure of theoretical mod-
els and identify important drivers of GCH protection
behavior. Microsoft Excel and SmartPLS 4 were used to
compile and statistically analyze the questionnaire data,
and the significance level was set at p<0.05.

Results

Descriptive statistics results
According to respondents’ perceptions,
est influence of SN was

the deep-
determined by family

(SN1=3.207 +1.069), while the least influence was deter-
mined by neighbors (SN3=3.047 £1.016). Overall, peo-
ple had higher AB for GCH protection, with perceived
importance of GCH protection (AB1=3.935+0.823)
scoring the highest, followed by worthwhile
(AB2=3.689+0.889), government protection status sat-
isfaction (AB4=3.481+0.919), and social responsibil-
ity (AB3=3.442+0.971). In general, citizens had lower
PBC than SN and AB, meaning that they had a relatively
lower level of ability (PBC1=2.856+0.984), opportunity
(PBC2=2.581+0.949), time (PBC3=2.632+1.028), and
less difficulty (PBC4=2.801+0.957) for protecting CGH.
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Table 3 Basic characteristics of respondents (N=1075)
Attributes Category Frequency Percentage
Age 1=20~29 129 0.120
2=30~39 143 0.133
3=40~49 182 0.169
4=50~59 175 0.163
5=60~69 332 0.309
6=70~79 95 0.088
7=0ver 79 19 0.018
Gender 1=Male 517 0481
2=Female 558 0.519
Occupation 1=Company employee 343 0319
2=>Student 25 0.023
3=Self-employed 52 0.048
4=Physicians/medical personnel 11 0.010
5=Manager/executive 25 0.023
6=Part-time job 159 0.148
7 =Housewife 171 0.159
8=Freelancer 28 0.026
9=Company employee (temporary) 77 0.072
10=Civil servants 27 0.025
11=Unemployed 135 0.126
12=0ther 22 0.020
Marital Status 1=Married 622 0.579
2=Unmarried 453 0421
Annual household income (JYP) 1 =Less than 1 million 80 0.074
1 Million JYP = 7300 USD 2=1 million to less than 2 million 66 0.061
3=2million to less than 3 million 103 0.096
4=3 million to less than 4 million 140 0.130
5=4million to less than 5 million 128 0.119
6=>5 million to less than 6 million 104 0.097
7=6 million to less than 7 million 81 0.075
8="7 million to less than 8 million 59 0.055
9=8 million to less than 9 million 61 0.057
10=9 million to less than 10 million 68 0.063
11=10 million to less than 12 million 68 0.063
12=12 million to less than 15 million 63 0.059
13=15 million to less than 18 million 12 0.011
14=18 million to less than 20 million 7 0.007
15=Above 20 million 35 0.033

Interestingly, citizens’ intentions towards GCH conser-
vation were high in terms of their willingness to partici-
pate (I1=3.063+0.952), understand (I12=3.121+0.974),
work (I3=3.186+0.966), and help the government
(I4=3.072+0.960) to protect GCH. However, over 80
percent of respondents rarely or never engaged in GCH
conservation behaviors, as shown in Fig. 5, either in terms
of doing voluntary work (B1 =1.487 + 0.838), membership

of environmental protection (B2=1.281+0.732) and giv-
ing GCH advice (B3=1.382+0.783).

Nevertheless, most Tokyo residents perceived the
benefits that GCH brought to them (Fig. 6). Whether
it is cultural activities (PU1=3.473+0.875), sense
of community belonging (PU2=3.348+0.874), his-
tory and culture (PU3=3.436+0.872), bequest value
(PU4=3.411+0.875), education and scientific research
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Fig. 5 SN, AB, and PBC of Tokyo citizens towards GCH (a) and their conservation intentions and behaviors (b)

(PU5=3.471+0.844), or the perception of tourism
(PU6=3.489+0.899), all these PU received higher
scores. Moreover, the scores for the perceived quality of
GCH were high, including a sufficient number of GCH
facilities (PQ1=3.111+0.921) and abundant facilities
(3.141£0.889). Compared to the first two points, the
quality of GCH protection (PQ3=2.844+0.832) scored
slightly lower but also received recognition from most
citizens.

In addition, people’s cultural attachment to GCH is high;
they are proud of GCH in Tokyo (CA1=3.396+0.889),
carry a strong sense of identification (CA2=3.063+0.939),

and believe that there is no substitute for GCH
(CA3=3.353+0.930). Unfortunately, our study found that
they were not sufficiently aware of the heritage of GCH,
including its significance for the city (HA1=2.584 + 1.050),
level of knowledge about GCH (HA2=2.807 +1.109), his-
torical background of GCH (HA3=2.470+1.080), or usual
activities of GCH (HA4=2.125+1.046).

Measurement model

The Tables 4 and 5 show that the measurement model
fulfilled all the requirements of factor loadings, reli-
ability (Cronbach’s Alpha and Composite Reliability), and
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Fig. 6 PUand PQ (a) & HA and CA (b) of Tokyo citizens for GCH

construct validity (Convergent Validity and Discriminant
Validity).

As shown in Table 4, all the standard factor loadings,
ranging from 0.817 to 0.936, are greater than the stand-
ard of 0.707; Cronbach’s alphas of all constructs ranged
between 0.843 and 0.936, exceeding the threshold of 0.7
for construct reliability. All composite reliabilities (CR)
were greater than 0.7, ranging from 0.905 to 0.954, con-
firming good construct reliability. The average variance

extracted (AVE) ranging from 0.730 to 0.838 were above
0.500, suggesting that the measurement model ensured
convergent validity [102]. Finally, discriminant validity
was confirmed using the Fornell-Larcker criterion and
heterotrait-monotrait (HTMT) ratio analysis. The square
roots of AVE in the latent variables were higher than
other correlation values of latent constructs (Table 5) and
the HTMT ratios of the correlation values were all below
0.900 [94, 103].
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Table 4 The information of the measurement model
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Latent variable Observed variable Factor loading Cronbach’s alpha CR AVE
Subjective norm (SN) SN1 0.896 0.926 0.948 0.819
SN2 0.936
SN3 0919
SN4 0.867
Attitude toward the behavior (AB) AB1 0.851 03877 0915 0.730
AB2 0.882
AB3 0.843
AB4 0.841
Perceived behavioral control (PBC) PBC1 0.888 0.878 0916 0.732
PBC2 0.858
PBC3 0.836
PBC4 0.839
Intention(l) 1 0913 0.935 0.954 0.838
12 0.929
13 0917
14 0.902
Behavior (B) B1 0911 0.890 0.931 0818
B2 0.900
B3 0.902
Heritage awareness (HA) HA1 0915 0.908 0.936 0.784
HA2 0.892
HA3 0.907
HA4 0.825
Cultural attachment (CA) CA1 0.908 0.883 0.928 0.810
CA2 0.896
CA3 0.897
Perceived usefulness (PU) PU1 0.882 0.936 0.949 0.757
PU2 0.859
pPU3 0.898
PU4 0.888
PU5 0.873
PU6 0.817
Perceived quality (PQ) PQ1 0.892 0.843 0.905 0.761
PQ2 0.881
PQ3 0.844

CR Composite reliability, AVE Average variance extracted

Structural model

The TPB-only and the extended TPB model shown in
Fig. 7. To evaluate the structural model (Table 6), first,
the multicollinearity of all the predictor constructs was
not problematic, meeting the criteria of VIF values< 3.3
or<5 [100, 104]. Second, it was also shown that the
predictive correlations of the models were not prob-
lematic, with all the Q? values in the models being well
above zero [100]. In addition, the coefficient of deter-
mination (R?) used to assess the predictive power of
the models was>0.10, R* (5\,=0.305, R* (45 =0.458,
R* ppcy=0.359, R* ()=0.631, R* 5 =0.184, which is

acceptable for behavioral and social science research
[90]. Finally, the standardized root mean square resid-
ual (SRMR) value was less than 0.10, indicating that the
model fit level was acceptable [94, 105].

The results in Table 6 indicate that all hypotheses are
supported, except for hypotheses Hla, Hle and Hb5a.
More specifically, as shown in Fig. 7, in terms of public
intention and behavior, AB (=0.318, p<0.001) and PBC
(p=0.471, p<0.001) and PU ($=0.132, p<0.001) had a
significant positive effect on I. Contrary to expectations,
SN had no significant effect on I (=0.037, p=0.221).
In addition, the effect of the public’s self-reported
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Table 5 Discriminant validity based on the Fornell-Larcker criterion and HTMT ratio

Fornell-Larcker criterion

SN AB PBC | B HA CA PU PQ
SN 0.905
AB 0.563 0.854
PBC 0.523 0464 0.855
IN 0.521 0.650 0.697 0.915
B 0.269 0.095 0408 0.295 0.904
HA 0461 0433 0.561 0.552 0473 0.886
CA 0.502 0.671 0475 0.603 0.215 0.531 0.900
PU 0431 0.682 0432 0.571 0.137 0454 0.750 0.870
PQ 0311 0415 0.321 0.368 0.255 0422 0.630 0.506 0.872
Heterotrait-Monotrait ratio (HTMT)
SN -
AB 0617
PBC 0.574 0.518
IN 0.556 0.716 0.758
B 0.292 0.137 0453 0316
HA 0.500 0.480 0623 0.597 0.525
CA 0.551 0.762 0.533 0.664 0.235 0.590
PU 0458 0.754 0.468 0.609 0.145 0.488 0.824
PQ 0.349 0483 0.369 0412 0.291 0481 0.731 0.569 -

Bold text represents the square root of AVE in the latent variable

Perceived
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Fig. 7 Standardized coefficients of the TPB-only and the extended TPB model. ***p < 0.001

intentions on their actual behavior was not significant  Similar to HA, CA also significantly affected the pub-
(B=-0.019, p=0.556). PBC (p=0.376, p<0.001) and PQ lic’s SN for GCH ($=0.358, p<0.001), AB ($=0.614,
(B=0.141, p<0.001) significantly affected B. In terms p<0.001), and PBC (f=0.247, p<0.001), with CA having
of environmental awareness, HA positively and signifi-  the most significant AB for the public.

cantly affected public SN for GCH (f=0.271, p<0.001), In addition, Fig. 7 shows that the extended TPB model,
AB (p=0.107, p<0.001), and PBC (f=0.430, p<0.001).  which includes environmental awareness and perception,
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Table 6 Hypothesis Results, determination coefficients (R%), and predictive relevance (Q%) of endogenous

Research hypothesis Path coefficients Standard T statistics Confidence intervals P values
deviation
2.50% 97.50%
Hla:SN—| 0.037 0.030 1.244 -0.022 0.097 0.221
H1b: AB—1 0.318*** 0.031 10.355 0.256 0.378 <0.001
H1c: PBC—| 0.477%%* 0.029 16.500 0414 0.527 <0.001
H1d: PBC—B 0.376*** 0.032 11.887 0315 0439 <0.001
Hle:—B -0.019 0.032 0.568 —0.083 0.043 0.556
H2a: HA— SN 0.2717%** 0.030 9.008 0214 0328 <0.001
H2b: HA— AB 0.107%** 0.028 3.884 0.052 0.160 <0.001
H2c: HA— PBC 0.430*** 0.033 13.059 0.365 0494 <0.001
H3a: CA—SN 0.358*** 0.031 11.534 0.296 0418 <0.001
H3b: CA—AB 0.614%** 0.027 22943 0.561 0.664 <0.001
H3c: CA—PBC 0.247%** 0.034 7.316 0.181 0311 <0.001
H4a: PU— | 0.132%** 0.029 4.626 0.072 0.191 <0.001
H5a: PQ—1 0.006 0.031 16.696 —-0.042 0.057 0.799
H5b: PQ—B 0.1471%% 0.028 4.891 0.086 0.194 <0.001
R? Q?

SN 0.305 0.301

AB 0458 0.455

PBC 0.359 0.355

| 0.631 0.449

B 0.184 0.154

SRMR 0.052

Bold values represent significant results
" 0<0.001

explains more intentions and behaviors. In the TPB-
only model, R2(1)=0.623 and RZ(B)=0.167, whereas they
increase by 1.28% and 10.18% in the extended TPB
model, respectively.

The results of the mediation effect for structural model

In addition, while testing the significance of each path
coefficient, it is also necessary to evaluate the mediat-
ing effect through a specific algorithm, to determine

Table 7 Mediation effect test results

whether SN, AB, PBC are effective mediating variables.
The SmartPLS software was used to generate the val-
ues of the specific mediation effect. From Table 7, we
could see neither HA nor CA can influence I through
SN. However, the mediating role of the variables AB
and PBC was significant. Of these, HA had the largest
indirect effect on I through PBC ($=0.203, p<0.001);
whereas the indirect effect on I through AB was highly
significant, but the coefficient was not high (=0.034,

Path Coefficients Standard deviation T statistics Confidence intervals P values
2.50% 97.50%

HA—SN—| 0.010 0.008 1.198 —0.006 0.027 0.231
HA— AB—>| 0.034%** 0.009 3.718 0.016 0.053 <0.001
HA—PBC— | 0.203*** 0.021 9.535 0.122 0.203 <0.001
CA—SN—| 0.013 0.011 1.211 —0.008 0.035 0.226
CA—AB—| 0.195%** 0.022 9.031 0.155 0.239 <0.001
CA—PBC—1 0.116%** 0.016 7.050 0.084 0.149 <0.001

Bold values represent significant results
" p<0.001
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p<0.001). The indirect effect of CA on I via AB
(B=0.195, p<0.001) and PBC (f=0.116, p<0.001) were
both significant.

Discussion

The predictors of protection intention and behavior
Contrary to our hypothesis, the results suggest that the
effect of SN on citizens’ willingness to protect GCH was
not significant. This finding is puzzling, but interest-
ing to interpret. Similar results were found in previous
studies by Gao et al. (2017) and Liao et al. (2018), who
interpreted them as indicating subjective norms were not
sufficiently established to provide significant social pres-
sure [74, 75]. One possible explanation for our findings is
that, given the cultural and normative nature of Japanese
society, individuals may believe that they will not cause
trouble for others and may be uncomfortable expressing
the idea that they want another person to do something.
Therefore, it is reasonable to suggest that the role of sub-
jective norms may have cultural contextual differences,
and the influence of different national contexts should be
considered in future studies.

Furthermore, our results found (Fig. 7) that individuals
have stronger willingness if they have positive behavioral
attitudes toward their local GCH. This is consistent with
previous findings, residents are more likely to partici-
pate in environmental governance when the public has
a positive opinion of urban green space [44]; residents’
intention to recycle household waste would significantly
depend on their attitudes [106]; and attitude is also one of
the determining factors affecting intention in discussions
of residents’ behavioral intention to participate in neigh-
borhood micro-renewal [107]. Therefore, following the
meaning of attitude in the TPB framework, in our study,
when Tokyo residents perceive this behavior as beneficial
and important (e.g., AB1 and AB2), it elicits their willing-
ness to protect GCH (e.g., I1 and I4). Thus, educational
and awareness campaigns that highlight the benefits and
importance of GCH can foster more favorable attitudes
and increase engagement.

Among all TPB constructs, PBC is the most important
predictor of intention and behavior [62], which is con-
sistent with TPB theory [51]. PBC refers to the degree
of self-perceived ease of performing a specific behav-
ior [51], which indicated that when individuals perceive
themselves as having a higher likelihood of performing,
actual behavior is also higher. Tokyo residents reported
lower PBC compared to SN and AB, with more than 30%
reporting that they are constrained by time and resources
to conserve GCH. This illustrates that citizens in the
Tokyo metropolitan area are still poorly informed about
the opportunities for GCH governance and conservation,
leading to a majority not engaging in GCH conservation
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(very low self-report scores on actual behaviors). Tokyo is
one of the most crowded and busiest cities in the world,
and rapid urbanization has led to an accelerated pace of
life for urban residents [108, 109], making it difficult to
devote sufficient time and resources to actively partici-
pating in the conservation of GCH. However, the signifi-
cance of PBC indicates that, for residents of Tokyo, this
is a major issue in their intention and behavior toward
GCH conservation. To address this, the government
should increase its efforts to promote visits "Let’s go to
the  gardens"(https://www.tokyo-park.or.jp/teien/en/),
"Let’s go to the parks "(https://www.tokyo-park.or.jp/#
googtrans(en)), and other existing GCH participation and
conservation programs. Specific measures may include
negotiating with relevant management departments to
incentivize pro-environmental behavior through con-
venient individual or family conservation activities in
exchange for admission and facility service discounts,
among other incentives.

However, it is worth noting that despite over 80 per-
cent of Tokyo residents in our sample expressing positive
attitudes to conserve GCH, over 80 percent engaged in
little to no GCH conservation behavior (Fig. 5), and the
current results show no significant correlation between
intentions and reported behaviors (f=—0.019, p=0.556).
In TPB, intentions are usually positively correlated with
behavior, as the actual behavior of individuals is per-
ceived to be controlled and influenced by intentions [51].
Nevertheless, as research has progressed, some recent
studies have found that people’s intentions do not neces-
sarily lead to behavior [110, 111], a situation attributed
to external conditions and/or endogenous factors, where
external conditions indicate that individuals may have
to implement the social and physical opportunities pro-
vided by their environment [112]. Consistent with these
findings, our study revealed that 30 percent of respond-
ents reported being constrained by time and resources to
protect GCH (Fig. 5). This illustrates that citizens in the
Tokyo metropolitan area are still poorly informed about
the opportunities for GCH governance and conservation,
leading to a majority not engaging in GCH conserva-
tion. In addition, a review by Conner & Norman (2022)
concluded that moderators such as sociodemographic
factors (age, gender, income), personality, or past behav-
iors/habits may also potentially influence the relationship
between intentions and behaviors [113]. Understand-
ing the intention-behavior gap is one of the important
future research directions. Future research on the inten-
tion-behavior gap would benefit from a more systematic
consideration of the wide range of moderators of the
intention-behavior relationship, either individually or in
combination.
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The importance of environmental awareness

and perception

Our study demonstrates the importance of heritage
awareness on perceived behavioral control in the con-
servation of GCH. As Nyaupane and Timothy (2010)
[78], Lim et al. (2018) [95], and Shankar and Swamy
(2013) have found, heritage awareness plays a non-
negligible role in heritage conservation and public
participation [114]. However, our survey of urban resi-
dents in Tokyo revealed (Fig. 6) a lack in GCH herit-
age awareness, especially in terms of the historical
background of GCH and the activities usually carried
out by it. Approximately 50 percent of citizens were
aware of the historical background of GCH, while more
than 60 percent were not aware of the activities car-
ried out by GCH. This suggests a need for local govern-
ments to raise public awareness of heritage in practical
ways, such as conducting heritage festivals, educational
events such as heritage walks, heritage newspapers, and
online information campaigns [86].

Additionally, our study provides further evidence of
the substantial impact of cultural attachment on SN, AB,
and PBC, with a particularly strong influence observed
on attitudes towards behavior. This finding aligns with
previous research by Cheng and Chen (2021), which
highlighted the pivotal role of cultural attachment in
promoting the sustainable development of cultural herit-
age sites [96]. Cultural attachment serves as a significant
emotional catalyst, reflecting residents’ sense of pride
and connection to their local GCH. Such emotional ties
play a crucial role in shaping individuals’ perceptions,
attitudes, and behaviors towards the conservation and
utilization of GCH assets. Thus, these findings emphasize
the potential benefits of the Tokyo authorities” popular-
izing the cultural and historical significance of each GCH
to residents. Specifically, in addition to fostering public
appreciation of the cultures of GCH, education and pro-
motion efforts for the understanding of these cultures
can allow residents to form cultural bonds with GCH.
When local communities feel that their GCH are valued
and respected, they are more likely to actively participate
in efforts to protect them.

For environmental perception, the significant role of
PU in influencing intentions, as observed in Wan et al.
(2018) [62]. Our study reaffirms this trend, demonstrat-
ing that citizens’ willingness to protect GCH will be
shaped by their usefulness perception of GCH. Thus, as
described in the questionnaire item on the usefulness of
GCH, it becomes imperative to bolster public engage-
ment in social and cultural activities pertaining to GCH,
fostering a deeper sense of belonging and historical
understanding among communities. Moreover, efforts to
expand knowledge dissemination and scientific research
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opportunities in GCH, as well as to promote tourism
associated with GCH could offer tangible demonstra-
tions of the practical benefits and utility of these heritage
sites for the local community.

Additionally, as with Wan et al. (2018) [62], the rela-
tionship between PQ and intentions was non-signifi-
cant, suggesting that PQ is not necessarily a predictor of
intentions, as PQ may only be associated with high lev-
els of intentions [115]. In the current study, although the
majority of residents reported positive protection inten-
tions, however, the trend was slight, which could be a
potential reason for this result. On the other hand, unlike
Wan et al. (2018), who only considered intentions, our
results also emphasized the important influence of PQ
on residents’ actual protective behaviors [62]. The sig-
nificance of this finding lies in the fact that in situations
where intentions cannot significantly influence behavior
(as in this case), some extrinsic environmental factors
may directly encourage residents to engage more in pro-
tective behaviors. In addition, based on the low level of
PQ and the low level of B in the statistical results, we can
infer that if the residents believe that the local govern-
ment does not manage the GCHs well (e.g., insufficient
facilities, insufficient maintenance), then it will greatly
weaken their willingness to participate in the actual pro-
tection because they may believe that the authorities do
not pay attention to these GCHs, and therefore they do
not need to put in the actual effort to pay for the gov-
ernment’s responsibility. Therefore, this finding suggests
that local governments should prioritize investments in
improving the environmental quality of GCHs, includ-
ing infrastructure and maintenance, in order to encour-
age residents to become more involved in protection
behaviors.

The mediation analysis presented in Table 7 offers valu-
able insights into the underlying mechanisms through
which environmental awareness influences behavioral
intentions in the context of GCH conservation. Spe-
cifically, the significant mediating effects of AB and PBC
highlight the pivotal role of these psychological con-
structs in shaping individuals’ intentions to engage in
conservation efforts. However, SN don’t seem to play a
significant role in influencing intentions in our study,
unlike in previous research [80]. AB reflects individuals’
evaluations or affective responses toward participating in
GCH conservation efforts. In our study, AB serves as a
mediator between environmental awareness and inten-
tions, suggesting that indicates that positive personal atti-
tudes towards GCH conservation help to reinforce the
influence of environmental awareness on conservation
intentions. This finding underscores again the impor-
tance of fostering favorable attitudes and perceptions
toward GCH conservation through education, awareness
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campaigns, and community engagement initiatives. PBC
refers to individuals’ perceptions of the ease or difficulty
of performing a behavior, taking into account internal
and external factors that may facilitate or hinder their
ability to act. As a mediator in the relationship between
environmental awareness and intentions, PBC highlights
the critical role of perceived self-efficacy and perceived
control over GCH conservation intentions. Individu-
als with higher levels of environmental awareness may
feel more empowered and confident in their ability to
contribute to GCH conservation, leading to stronger
intentions to engage in conservation efforts. Enhancing
individual’s perceived behavioral control through skills
training, capacity-building initiatives, and providing
opportunities for bottom-up participation can empower
them to overcome barriers and obstacles to GCH conser-
vation, thereby facilitating the translation of environmen-
tal awareness into concrete actions.

Study implications

Overall, the results of this study have multiple implica-
tions for the development and implementation of policies
and plans to promote public participation in the environ-
mental governance behaviors of GCH. The contribution
of this work is mainly in both theoretical and practical
aspects.

For practical aspect, it highlights the importance and
research value of GCH, and proposes a participatory her-
itage management approach to enhance the voice of the
landscape in heritage conservation. Local governments
can enhance public participation in green cultural herit-
age management through three measures: (1) raising citi-
zens’ awareness of heritage and cultural identity through
education and publicity; (2) increasing the publicity of
green cultural heritage participation and conservation
programs, while providing citizens with more oppor-
tunities for GCH conservation and governance; and (3)
emphasizing bottom-up public participation in GCH
governance and conservation to improve the overall envi-
ronmental quality of GCH. For example, participatory
heritage management, which involves local communi-
ties, stakeholders, and individuals in decision-making
and implementation [56, 116]. In particular, so far, there
is still a lack of systematic, institutionalized platforms for
public participation in GCH in various countries. Lian
et al. (2024) have recognized that the conservation of his-
toric garden needs to be rooted in a bottom-up approach
through an efficient communication network between
multiple stakeholders (knowledgeable gardeners, civil
society organizations, environmentally conscious resi-
dents, relevant institutions and local authorities) [26].
This highlights a crucial area which is raised by current
study for improvement and underscores the need for
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the establishment of such platforms to enhance public
engagement, and ensure the sustainable preservation
of GCH. In short, it is undisputed that public participa-
tion in environmental governance can bring many ben-
efits, such as giving citizens the opportunity to voice their
opinions and needs, gain a sense of control and empow-
erment, and strengthen their sense of residency and will-
ingness to participate again [45, 117].

For theoretical aspect, firstly, this study applies the
extended TPB model for the first time in the study
of green cultural heritage conservation, and the TPB
model was reasonably extended by integrating two fac-
tors—environmental awareness and perception—to pre-
dict citizens’ attitudes, intentions, and behaviors toward
environmental protection. Second, the inclusion of both
environmental awareness and environmental perception
variables in the extended TPB model led to an increase
in the explained variance in both intention and behavior
compared with the TPB alone. In detail, the explained
variances in intention and behavior in the original model
were 62.3% and 16.7%, respectively, whereas the extended
model explained 63.1% and 18.4% of the information,
respectively. This represents an increase of 1.28% and
10.18% in the explained variance for intention and behav-
ior. These findings support the predictive validity of the
extended TPB model and emphasizing the important role
of including environmental awareness and environmen-
tal perception dimensions in the overall model. In the
future, more expansion variables could be considered for
inclusion in the TPB model to deepen the understanding
of utilizing the TPB to investigate bottom-up GCH con-
servation. These findings enrich the theoretical system of
participation in heritage management and provide scien-
tific references for policymakers to develop effective and
targeted public participation policies for the conserva-
tion of urban GCH. Moreover, heritage trees, historical
gardens, and other forms of green cultural heritage have
often been overlooked in cultural heritage discourse. The
current study, by recognizing the intrinsic value of cul-
tural and historic elements within green spaces, green
cultural heritage represents a significant advancement
in heritage studies, filling a gap that has long existed in
research on green spaces and cultural landscapes. This
study serves as a call to action, encouraging scholars to
delve deeper into the study of these neglected green cul-
tural spaces. Its findings hold particular significance for
scholars in landscape and related fields, offering inspira-
tion to explore and investigate the rich complexities of
green cultural heritage. By shedding light on these over-
looked aspects of our cultural and natural heritage, this
research can inspire scholars worldwide to broaden their
perspectives and deepen their understanding of land-
scape dynamics.
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In addition, even though this is only a study in Japan,
scholars in other countries can still benefit. As Table 1
demonstrates, although no country has yet formally
used the term Green Cultural Heritage, GCH is increas-
ingly becoming an important part of the World Heritage
field and a focus of attention. Therefore, we believe that
this study can stimulate transnational dialogues among
scholars from different cultural backgrounds to enrich
and complete the existing theoretical framework. Fur-
thermore, scholars from other countries can incorpo-
rate local policies or other forms of public participation
in governance theory to construct local frameworks for
GCH conservation.

Limitations and future study

Unlike previous studies that have focused on cultural
heritage and green spaces, this study makes a signifi-
cant contribution to the literature because it purpose-
fully presents the concept of GCH in a landscape-based
context and examines bottom-up heritage conservation.
However, our study has some limitations. First, this study
was a cross-sectional survey, not a longitudinal study. In
the future, more studies need to examine the changes in
GCH conservation intentions and behaviors of Tokyo
metropolitan residents before and after changes in public
awareness of heritage and cultural attachment will com-
plement the cross-sectional findings.

Second, in our study, we just focused on the cognitive
dimensions of the TPB—attitudes, subjective norms, and
perceived behavioral control—providing a structured
framework for understanding psychological predictors of
behavior. However, this approach may not fully capture
the complexity of environmental and socio-economic
influences. Future research should integrate geographic
information systems (GIS) data on green space acces-
sibility with the TPB framework. This integration would
include contextual variables such as physical and per-
ceived accessibility to green spaces, socio-economic sta-
tus, and geographic factors specific to Tokyo’s 23 wards,
offering a more comprehensive understanding of conser-
vation behavior.

Third, we did not separately classify or analyze differ-
ent types of green cultural heritage. We acknowledge
that public attitudes towards various types of green cul-
tural heritage, such as different kinds of gardens or green
cultural properties, may vary significantly. Future stud-
ies should aim to separately classify and analyze differ-
ent types of green cultural heritage to provide a more
detailed understanding of public attitudes and behaviors
towards each specific category.

Finally, while the extended TPB model provides a valu-
able framework for understanding GCH conservation
behavior, it has inherent limitations. The TPB assumes
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that individuals make rational decisions based on avail-
able information. However, environmental behaviors,
including conservation efforts, are often influenced by
habitual, emotional, and unconscious factors that are
not fully captured by this model. Future research should
consider exploring methods that capture habitual, emo-
tional, and unconscious influences on behavior, as well
as the complexity of social influences, will be essential
for identifying effective strategies to promote GCH con-
servation. To address this limitation, future research
should integrate the TPB with other theoretical per-
spectives that account for these non-rational influences.
Employing methods that capture the emotional habitual
dimensions and unconscious factors of behavior, such as
ecological momentary assessment or emotional tracking
or electroencephalogram measurement, could provide
a more nuanced understanding of conservation behav-
iors. By adopting a more holistic approach, researchers
can develop strategies that better address the multifac-
eted nature of environmental behaviors and enhance the
effectiveness of conservation initiatives.

Furthermore, although government initiatives towards
GCH protection advancement are generally considered
effective, our current data still show very low levels of
self-reported behavior (Fig. 5b). Therefore, it is necessary
to consider some other forms of efforts in the future, such
as empowering local communities to play a more active
role in decision-making processes related to GCH con-
servation, to understand the social networks, commu-
nity engagement, and cultural norms of local residents;
collaborating with educational institutions to foster cul-
tural attachment and identification with local GCH in the
next generation; and identifying and addressing barriers
to public participation in GCH conservation, such as a
lack of information, limited resources, socioeconomic
disparities, and institutional constraints; Adopt inclusive
and equitable measures to ensure that diverse voices and
perspectives are heard and valued.

Conclusion

Based on the theory of planned behavior, this study
explored people’s conservation intentions and behaviors
toward GCH and the psychosocial factors that influence
decisions regarding GCH conservation. by using a popu-
lation sample consistent with the demographic charac-
teristics of Tokyo and an extended TPB model.

The study supported most of our hypotheses, while
three of these hypotheses were rejected. The data showed
no significant effect of SN on intention (Hla: SN—1I),
intention on behavior (Hle: I—B), and PQ on inten-
tion (H5a: PQ—I). Thus, the results of this study iden-
tified influential factors that affect Tokyo residents’
conservation intentions and behaviors toward local GCH,
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emphasizing the important role of PBC in this regard. In
terms of environmental awareness, heritage awareness
has the most significant effect on PBC, which has a non-
negligible role in heritage conservation and public partici-
pation, and CA has an important effect on AB. Regarding
environmental perception, perceived benefits can directly
affect citizens’ GCH conservation intentions, and the
significant relationship between perceived quality and
behavior suggests that perceived environmental quality is
also a necessary predictor of GCH conservation behavior.
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