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In recent years, environmental behavior has emerged as a crucial research direction
for achieving sustainable development. Promoting environmental awareness
and related practices can effectively reduce pollution, protect ecosystems, and
enhance human well-being. A systematic understanding of research hotspots and
evolutionary trends in this field holds significant theoretical and practical value.
This study employed bibliometric methods and utilized ScientoPy and VOSviewer
analysis tools to conduct a systematic and multi-dimensional analysis of 6,524
articles on environmental behavior published in the Web of Science and Scopus
databases from 1974 to 2024. The findings show that the volume of literature on
environmental behavior has grown rapidly, confirming its interdisciplinary and global
nature. Diachronic clustering analysis identified three distinct evolutionary stages.
China ranked first and the United States second in terms of the total number of
publications. Current emerging hotspots with the fastest growth include “green
human resource management” and “environmental awareness.” Meanwhile, “pro-
environmental behavior,” “sustainability,” “climate change,” and “place attachment”
remain consistently high-potential research themes. This study comprehensively
reveals the historical evolution and shifting hotspots in environmental behavior
research over the past 50 years. The findings provide strong evidence and clear
directions for scholars, policymakers, and practitioners.

KEYWORDS

environmental behavior, pro-environmental behavior, green human resource
management, bibliometric analysis, research hotspots

1 Introduction

Environmental behavior refers to the patterns of behavior exhibited by individuals or
groups in both the natural and social environments. These behaviors interact with and are
mutually influenced by the environment, affecting it while also being affected by it.
Environmental behavior includes both “pro-environmental behaviors” or “environmentally
friendly behaviors,” which are beneficial to the environment (such as conserving resources and
participating in environmental protection activities), and “non-environmentally friendly
behaviors,” which are harmful to the environment (such as over-consumption and
indiscriminate waste disposal). With the emergence of issues like climate change, biodiversity
loss, plastic pollution, water scarcity, air pollution, and land degradation and desertification,
the world has continually faced serious environmental challenges (Asah et al., 2014; Jagers et
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al., 20145 Agoston et al., 20225 Abdelwahed et al., 2022). Environmental
behavior is a crucial aspect of behavioral management, closely linked
to citizens’ actions and intentions, and thus holds significant
importance in addressing environmental problems. The pivotal role
of environmental behavior is increasingly evident in responding to
these global challenges. Understanding the driving forces,
sociocultural contexts, and dynamic changes underpinning
environmental behavior is essential. This knowledge contributes to
designing effective environmental education strategies, formulating
precise environmental policies, and promoting large-scale, sustainable
behavioral change (Price et al., 2014; Fujii, 2006). This field examines
human-environment interactions and draws from disciplines like
environmental psychology, ecology, and sociology. With the
emergence of the Hygienist Movement, in Europe from the late 19th
century to the early 20th century, psychologists and sociologists began
exploring environmental influences on people (Weisman, 1983; Hsia,
1988; Pol, 20065 Pol, 2024). For instance, Hellpach introduced the idea
of “geopsychology;” highlighting nature’s effects on mental states, and
later coined the term “environmental psychology” (Hellpach, 1924;
Kaminski, 1976). The 1960s marked the rise of this discipline, with
Barker proposing that certain settings trigger predictable behaviors
(Barker, 1968). The 1970s environmental movement spurred studies
on attitudes toward sustainability, including practices like energy
conservation and recycling, which used theories of planned behavior
to explain eco-friendly choices. From the 1990s to the 2000s, global
concerns drove practical research for urban planning and policy,
examining roles of education, incentives, technology, and cultural
variations. Since 2010, climate shifts and digital tools have advanced
the field, focusing on subtle environmental tweaks, mental health
effects, and group efforts to handle crises. Although there have been
an increasing number of valuable studies accumulated in various
databases (Bharani et al., 2024; Bimonte et al., 2022; Breunig and
Russell, 2020), researchers have already explored environmental
behavior from multiple dimensions such as “environmental
awareness,’ “environmental behavior,” “green theory,
“pro-environmental behavior;” and “environmental education” (Abd
Rauf et al., 2021; Zhang et al.,, 2024; Yin et al., 2024). However,
bibliometric studies comprehensively evaluating this field remain
scarce and limited, often constrained by single data sources, limited
time spans, and a lack of dynamic tracking of thematic evolution. This
has resulted in an incomplete understanding of the fields
developmental trajectory, knowledge structure, research hotspots, and
emerging trends. To address these gaps and provide guidance for
future research, a systematic review of environmental behavior studies
is imperative. This study quantitatively reviews and sorts out the
research on environmental behavior literature over the past 50 years
through bibliometric quantification, quantitative analysis, and
scientific mapping visualization analysis. By constructing a scientific
and reasonable analytical framework, it quantitatively assesses the
research achievements in the field of environmental behavior, and at
the same time, uses scientific mapping visualization technology to
visually present the knowledge structure and evolution of research
hotspots in this field (D'oca et al., 2017; Cheung and Hui, 2018; Wang
and Li, 2022; Yu S. et al., 2023; van de Ven et al., 2018; Gould et al.,
20165 Park et al., 2020). The aim is to reveal the development trajectory
of environmental behavior research, identify key research themes and
their dynamic changes, and provide strong data support and
theoretical references for subsequent research.
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Bibliometrics is a widely employed methodology for the
quantitative description, evaluation and monitoring of data. It can
provide reasonable and objective results while minimizing the
subjective biases of researchers (Bell-James, 2023). In recent years, this
approach has become increasingly popular. Bibliometric analysis
primarily includes two aspects: quantitative analysis and scientific
mapping visualization analysis. Quantitative analysis involves the
statistical examination of document counts, author contributions,
institutional affiliations, journal distributions, and country-specific
outputs, thereby revealing the developmental trajectory, prominent
research hotspots, and emerging trends within a specific research
domain (Lyu et al., 2023; Ninkov et al., 2022; Yu Y. et al,, 2023).
Complementarily, scientific mapping visualization utilizes visual
representations such as network maps to intuitively display crucial
information pertaining to knowledge structures, interdisciplinary
connections, and research frontiers. This visual approach enables
researchers to rapidly understand the overall context and key
components of a research field, effectively revealing its underlying
knowledge architecture and evolutionary process (Quevedo et al,
2023; Costa and Macreadie, 2022; Jiang et al., 2022).

In this study, a comprehensive bibliometric analysis was
conducted utilizing two scientific literature visualization software
packages: ScientoPy (version 2.1.3) and VOSviewer (version
1.6.17). To ensure a more comprehensive analysis, a dataset of
6,524 relevant publications on environmental behavior published
in the Web of Science and Scopus spanning the past 50 years
(1974-2024) was collected. The specific objectives are as follows:
(1) To explore the spatial and temporal distribution of
environmental behavior research, as well as the contributions of
journals, disciplines, research institutions, and authors. (2) To
reveal the thematic network and knowledge framework of
environmental behavior research over the past 50 years. (3) To
elucidate the development process and emerging trends of
environmental behavior by integrating the outcomes of quantitative
analysis and scientific mapping visualization, and to pinpoint the
research frontiers. This will offer a reference for researchers in this
domain to precisely understand the research directions and
hot topics.

2 Methods
2.1 Data retrieval and processing

This paper conducted literature retrieval using Web of Science
and Scopus as data sources. To ensure data accuracy, the following
search parameters were set in the Web of Science Core Collection
(hereinafter referred to as WOS): (TS = (“environment behavior*”)
OR ALL = (“environment OR TS = (“pro
environment* behavior*”) OR TS = (“environment friendly
behavior*”) OR TS = (“green behavior*”) OR TS = (“ecological
behavior*”) OR TS = (“environment responsible behavior*”) OR

engagement*”)

TS = (“environment significant behavior*”) OR TS = (“environment
sustainable behavior*”) AND ALL = (“environment* behavior*”)),
with a time span from January 1, 1994 to December 31, 2024
(based on the indexing date), This resulted in 5,328 relevant
documents. In the Scopus database, the search parameters were set
as: (TITLE-ABS-KEY (“environment behavior*”) OR ALL
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(“environment engagement*”) OR ALL (“pro environment*
behavior*”) OR ALL (“environment friendly behavior*”) OR ALL
(“green behavior*”) OR ALL (“ecological behavior*”) OR ALL
(“environment responsible behavior*”) OR ALL (“environment
significant behavior*”) AND ALL (“environment behavior*”)),
with a time range from 1974 to the present. This retrieved 2,681
relevant papers. By merging the literature from the WOS and
Scopus databases, an initial total of 8,009 documents were
obtained. After duplicate removal using EndNote: first, 14 duplicate
documents in the WOS database were eliminated, leaving 5,314;
then 608 duplicate documents in the Scopus database were
removed, leaving 2,073. Ultimately, 7,387 documents were
obtained. For the sake of the scientific nature of the data, further
exclusion was carried out based on the title, abstract, etc. for
non-English documents, documents without author information,
documents without abstracts, and obviously irrelevant documents,
totaling 863. Finally, 6,524 valid documents were retained,
including 4,708 from the WOS database and 1,816 from the Scopus
database. The literature screening process is detailed in Figure 1.
This study conducted an in-depth analysis of the 6,524
screened documents.

2.2 Quantization performance analysis

In this study, we used ScientoPy (version 2.1.3) to calculate the
number of articles published each year, revealing the growth of
literature on environmental behavior from 1974 to 2024. At the same
time, similar methods were employed to analyze the contributions of
different countries, journals, disciplines, and authors to the field of
environmental behavior research.

2.3 Scientific mapping analysis

This study employed keyword and term co-occurrence analysis to
demonstrate the evolutionary trends of research hotspots within the

10.3389/fpsyg.2025.1662745

field of environmental behavior and the interrelationships among its
various sub-fields. Specifically, keyword co-occurrence analysis was
used to identify the most prominent topics in environmental behavior
research and their inherent connections. Term co-occurrence analysis,
on the other hand, aimed to depict the focus and evolution of
environmental behavior research by constructing a bibliometric map
of terms.

2.3.1 Keyword preprocessing and term extraction

In order to accurately identify research hotspots, we preprocessed
the keywords of 6,524 articles and merged synonyms and related
terms through standardized processing to reduce redundancy and
clearly highlight the research hotspots. Using VOSviewer software, we
selected keywords that appeared more than 25 times. As a result, 425
keywords related to “environmental behavior” were retained for
further analysis.

2.3.2 Co-occurrence analysis of keywords and
terms

The occurrence frequency and average occurrence time of
keywords were extracted by VOSviewer software, and the term
co-occurrence analysis was carried out. In order to construct a
bibliometric network based on term co-occurrence, and to reveal
the relationship between keywords and research hotspots over
time through network visualization technology. Among them,
co-occurrence refers to the number of times that two terms appear
together in the same paper, and the average occurrence time of the
term refers to the average publication time of the literature
containing the term (Ruiz-Rosero et al, 2019; Shahzad et
al., 2025).

2.4 Trend analysis

2.4.1 Average growth rate
In order to clarify the development trend of environmental
behavior research from the perspective of countries, journals,

s

FIGURE 1

-

Flowchart illustrating the literature selection and database construction process.
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disciplines and authors, the researchers used the equation to calculate
the average growth rate of publication (AGR).

Y,
AGR:M
(Yo —Y;)+1

In the AGR, AGR represents the average growth rate; Y, and Y,
denote the beginning and ending years of the selected period,
respectively; P; represents the number of publications in year i. For an
object, a rising trend attribute must have a higher publication growth
rate, which can be reflected by AGR.

2.4.2 Percentage of literature in recent years

Through the “percentage of literature in recent years” to study the
hot journals, disciplines and keywords of environmental behavior
related research, the formula is shown as:

Y,
Zi:xpi

PDLY=——"—+
(Y, —Y;+1)-TND

-100%

Among them, PDLY is the percentage of recent literature;
Y.=end of year; Y,=the beginning of the vyear
Y, =Y. — (WindowWidth + 1); p; = the number of publications in
year i; TND = total number of literatures. The Window (year) is set to
5 during the calculation.

2.4.3 Normalized cumulative frequency and trend
factors

Trend analysis of specific keywords was conducted to reveal the
temporal evolution of the research topic. The co-occurrence of
keywords and terms was chosen for additional analysis, and the
published literature from the past 6 years was divided into two groups
according to the publication time (2019-2021 and 2022-2024). This
was done to visualize the evolution of the selected keywords and
quantify their potential for further development. According to Zhu
et al. (2021), the normalized cumulative keyword frequency and
trend factor are defined, with some modifications. Specifically, the
normalized cumulative keyword frequency (NCF) is defined as the
average number of occurrences of a keyword per 1,000 publications
over a period of time (Zhu et al., 2021) The trend factor is calculated
using the logarithm of the normalized cumulative keyword frequency
ratios for 2019-2021 and 2022-2024. NCF quantifies the popularity
of a topic in environmental behavior research. If a keyword has a
lower NCF in 2019-2021 and a higher NCF in 2022-2024, the trend
factor is positive, indicating an upward trend, and vice versa. In
addition, the absolute value of the trend factor quantifies the
magnitude of the upward or downward trend. The calculation
formulas of NCF value and the trend factor are as follows:

Y,

e

> f;
Fy(y,-y,) =5 —x1000

3

2P

i=Y,

s
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&xlooo
P

yr

Fnyr =

Fy(2022-2024
trend factor =log “n(2022-2024)

n(2019-2021)

Where F, (Y. —Y,) denotes the NCF between Y, and Y; F,,
denotes the Y,-year NCF; F, represents the number of occurrences of
i keywords.

3 Results

3.1 General overview of environmental
behavior research field

3.1.1 Analysis of the number of published papers
on environmental behavior

The study found that the total number of publications related to
environmental behavior in the two databases, WOS and Scopus, has
demonstrated a rapid growth trend, increasing from 1 publication in
1974 to 1,158 in 2024 (Figure 2). Between 1974 and 2002, the number
of publications in this field remained relatively low. This was primarily
because environmental behavior had not yet gained widespread
recognition and attention as a research topic. Moreover, the research
foundation was underdeveloped, resulting in relatively slow growth of
relevant literature. However, after the United Nations Sustainable
Development Summit in 2002, research began to focus more on how
to promote sustainable development by influencing human behavior.
As the issue of climate change became increasingly urgent, research
gradually shifted to investigating how policy tools could be used to
influence public behavior. In 2003, the number of publications in
environmental behavior research showed a distinct growth inflection
point, with a growth rate of 1. From 2003 to 2012, this period
represented a phase of rapid growth. During this period, the number
of publications increased from 28 to 83. From 2003 to 2012, the
number of publications rose from 28 to 83. This stage witnessed
increasing academic interest, as the importance of environmental
behavior became more widely recognized due to escalating
environmental challenges. From 2013 to 2024, the number of
publications in this field maintained a steady growth trend, indicating
that environmental behavior research has become a prominent area
of interest within the academic community. The fluctuations in
publication numbers across different years also reflected the influence
of factors such as the policy environment, societal trends, and
advancements in academic research during those periods (Timmer et
al., 2023; Maller, 2023). Overall, the number of publications in
environmental behavior research exhibited a clear upward trend,
which highlighted the growing importance and scholarly momentum
in this field.

3.1.2 Contributions of journals

By analyzing the number of papers published in journals related
to environmental behavior (Figure 3), the results revealed that a total
of 2,158 journals have published literature related to environmental
behavior over the past 50 years. Among them, the top 15 journals have
published a total of 1,864 articles, accounting for approximately
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one-third of all publications in this field. The top-ranked journal,
Sustainability, has published 532 articles on environmental behavior.
Following this, the Journal of Environmental Psychology published 233
articles, and Frontiers in Psychology published 213 articles, reflecting
the significant role these journals play in the field of environmental
behavior research. Further analysis revealed that journals such as the
International Journal of Environmental Research and Public Health and
Environment Development and Sustainability have maintained long-
term focus on this area. Notably, over 80% of the literature in these
journals has been published in the past 5 years, indicating increasing
engagement of these journals with environmental behavior. The
growing number of journals offer platforms for environmental
behavior research, research, enabling scholars to share their latest
findings and collaborate globally. These journals play a vital role in
promoting scientific advancement and practical applications in the
field of environmental behavior by fostering interdisciplinary
collaboration, knowledge dissemination, and policy development (van
Prooijen, 2019).

3.1.3 Contributions of disciplines and institutions
Research on environmental behavior spans 102 disciplines
(Figure 4A). From a publication volume perspective, Environmental
Sciences & Ecology was the most prominent field, with 2,142 related
documents. This is followed by Science and Technology-Other Topics
and Psychology, contributing 1,038 and 892 articles, respectively.
These figures underscore environmental behavior as a shared focus
across environmental science, ecology, science and technology, and
psychology. Notably, approximately 70% of the literature in Business
and Economics, Public, Environmental and Occupational Health,
Energy and Fuels, and Biodiversity and Conservation has been
published in the last 5 years, indicating a surged interest in these fields.
From a disciplinary perspective, environmental behavior research
exhibits increasing diversification. Over the past 5 years, additional
disciplines, including Engineering, Education and Educational
Research, Public Administration, Computer Science, and Biodiversity
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and Conservation, have increasingly engaged with this topic. This
interdisciplinary approach not only enriches the theoretical
framework of environmental behavior research but also expands its
practical applications, facilitates knowledge exchange, and offers
innovative approaches to complex environmental challenges
(Hampton and Whitmarsh, 2023; Mosca et al., 2024).

A total of 4,076 institutions have conducted research on
environmental behavior (Figure 4B). Among them, Sejong University
in South Korea published the largest number of environmental
behavior papers, leading with a total number of 58 publications This
was followed by the University of Queensland in Australia, which
published 47 papers; Hong Kong Polytechnic University in China,
which published 40 papers; the University of Groningen in the
Netherlands, which published 37 papers; and China University of
Mining and Technology in China, which published 36 papers.
Statistical analysis revealed that more than 85% of the environmental
behavior research literature from institutions such as China University
of Mining and Technology, the Chinese Academy of Sciences, the
University of Chinese Academy of Sciences, Universiti Putra Malaysia,
and University of Amsterdam has been published in the past 5 years.
This demonstrated the significant research activity and continued
investment of these institutions in the field of environmental behavior,
highlighting their important contributions to the development of this
field. The sustained contributions of these institutions would
undoubtedly further advance development of environmental behavior
research, driving innovation and breakthroughs in this field. From a
national perspective, six of the top fifteen institutions with the largest
total number of published documents were located in China. As a key
academic research hub in Asia, China’s contribution to environmental
behavior research stands out, which could be explained by the country’s
strong emphasis on environmental protection and sustainable
development. Additionally, research institutions in the United States
and the Netherlands have demonstrated strong research capabilities,
continuously promoting innovation in the field and making significant
contributions to global environmental protection efforts. In summary,
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environmental behavior research has evolved into a cross-disciplinary,
international field of study, attracting active participation and
contributions from leading research institutions worldwide.

3.1.4 Contribution of the author

The collaboration network of the most influential researchers
and authors was further analyzed. Among them, Han from Sejong
University in South Korea authored and co-authored the greatest
number of papers, with a total of 49 publications. His research
the
environmental behavior of cultivating customers, and the

primarily focused on sustainable behavior models,
sustainability theory of green hotels and restaurants, supported by
a broad and diverse collobration networks (Han, 2020, 2021; Han
and Hyun, 2018; Han et al,, 2017). Steg from the Netherlands
followed closely with 30 co-authored papers. His work centered on
developing frameworks  to

comprehensive encourage

pro-environmental behavior, climate change psychology, and
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human factors related to sustainable energy transformation (Steg,
2016, 2023; Steg et al,, 2021). Lange from Belgium co-authored 29
papers, focusing on the behavioral paradigms and influencing
factors of pro-environmental behavior, with significant insights into
the psychological mechanisms behind environmental behavior
(Lange et al., 2014, 2024; Lange and Dewitte, 2021; Lange and
Dewitte, 2020). In recent years, several emerging researchers have
injected new vitality into the study of environmental behavior.
Notably, the authors Li, Y., Zhang, Y., Brick, C., Liobikiene and
Wang, J. have published more than 80% of their work in the past
5 years, highlighting their active and efficient contributions to
environmental behavior research.

With the application of VOSviewer to analyze the strength of
cooperative links among authors in the field of environmental
behavior, selection criteria were set for authors who had published 10
or more articles. The results showed that 87 authors out of a total of
17,124 met this criterion and were taken into consideration in the
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subsequent analysis (Figure 5). The author with the strongest
collaborative connections was Han from South Korea, followed by

10.3389/fpsyg.2025.1662745

3.2 Research process of environmental
behavior: three stages

Steg from the Netherlands and Lange from Belgium. These three

authors exhibited the largest and most intense cooperative
connections. The author collaboration network visualization reveals
that a group of Chinese authors, including Li, J., Li, Y., Zhang, Y.,
Chen, H., and Wang, J., and Zhang, Y., has formed a close and strong
network characterized by extensive and
collaboration, demonstrating significant research vitality. However,
the scale and depth of their international collaboration networks
remain limited. In contrast, the European author clusters centered
around Steg from the Netherlands exhibits a strong collaboration
network. A deeper analysis of these networks reveals that
collaboration networks within developed countries (e.g., the
Netherlands, Belgium, and the United Kingdom) are robust, while
those with developing countries are relatively weak. To address this
imbalance, developing countries should take proactive measures to

expand their international

environmental behavior research. This includes establishing cross-
regional collaborative bridges to facilitate emerging research clusters,
particularly by strategically aligning researchers in developing
countries and with those in the core European networks.
Furthermore, creating knowledge-sharing platforms would enable
countries to exchange experiences and technological advancements,
enhancing international cooperation in environmental behavior
projects to promote the sustainable development of global

environmental behavior research.

collaboration opportunities in

3.2.1 Stages 1

Environmental behavior research emerged in the late 19th to early
20th century, driven by the deepening of the Industrial Revolution,
accelerating urbanization, and the growing prominence of
robust domestic  environmental issues. These factors prompted early scholars to
explore the impacts of human activities on the natural environment.
For instance, (1) First birth (Kruse and Graumann, 1987), (2)
American transition (1930s to the end of World War II), (3)
Architectural psychology (1950s to 1980s), and (4) Toward a “green”
environmental psychology (late 80s to the present) (Pol, 2006, 2007,
2024). Through a systematic analysis of nearly 50 years of literature,
as illustrated in the blue cluster of Figure 6, covering the period from
1974 to 2002, co-occurrence network analysis reveals frequent
keywords such as “environment,” “behavior; “housing, and
“environmental psychology” These terms reflect the core focus of
environmental behavior research during this period: the interaction
between humans and their physical environment, with particular
emphasis on the impact of built environments (e.g., housing, urban
spaces, and workplaces) on behavior, well-being, and quality of life.
In the 1970s, this field was often referred to as “architectural
psychology;,” concentrating on how spatial design, environmental
stressors, and social contexts shape human experiences. For instance,
Lévy-Leboyer, analyzed how environmental factors (such as
urbanization, noise, and spatial design) affect an individual’s
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psychological state, behavior, and well-being, and explored how
people perceive and adapt to environmental changes (Lévy-Leboyer,
1980); Bonnes emphasized the significance of understanding the
relationship between humans and the environment from a social
psychological perspective (Bonnes and Secchiaroli, 1995). As research
deepened, the term “environmental psychology” was revisited in the
1980s. This return reflected an expansion in the scope of research,
shifting from a focus solely on the built environment to a more
comprehensive perspective that included studies from various age
groups, cultural backgrounds, and social environments, highlighting
the interaction between the environment, behavior, and social
structure. For example, Kilbourne explored the role of the dominant
social paradigm (DSP) in the formation of environmental attitudes
and verified it through cross-national empirical research. Researchers
employed interdisciplinary approaches, integrating knowledge from
marketing, environmental psychology, sociology, and environmental
science, to deeply analyze the complex mechanisms of environmental
behavior. This has promoted a more comprehensive and in-depth
understanding of the field and laid a solid foundation for
subsequent research.

3.2.2 Stages 2

The second stage, represented by the pink cluster in Figure 6
(2002-2012), is characterized by a keyword co-occurrence
network that highlights core terms such as “pro-environmental

behavior,” “environmental concern,’ “environment,”
“environmental attitudes,” “environmental behavior,”
“environmental education,” “culture,” “physical activity,” “place

attachment,” and “built environment.” Although these concepts
were theoretically articulated in earlier stages, their significance

10.3389/fpsyg.2025.1662745

markedly increased during this period. Research in this phase
focused on promoting pro-environmental behaviors, with a
strong emphasis on global environmental issues. It explored
cultural differences across countries and addressed global
environmental challenges, investigating how environmental
attitudes, values, and norms drive sustainable behaviors.

In the second phase of environmental behavior research,
“pro-environmental behavior” emerged as the most frequent keyword
in environmental behavior research, underscoring its pivotal role in
the field. Notably, research on pro-environmental behavior has been
of critical importance since the 1990s (Scannell and Gifford, 20105
Kudryavtsev et al., 2012; Sanchez and Lafuente, 2010). The renewed
prominence of “pro-environmental behavior” during this period
reflects a significant shift from early theoretical explorations to a
focus on specific behavioral practices. Its high frequency signifies a
deepened scholarly inquiry into the mechanisms driving actual
environmental actions, with particular emphasis on the psychological
and social drivers of individual behavior, such as attitudes, values,
and norms. For instance, Corral-Verdugo found a positive link
between sustainable behaviors and personal well-being (Corral-
Verdugo, 2002; Corral-Verdugo et al., 2011, 2013, 2020), while Steg
provided a clear, comprehensive framework for understanding
pro-environmental behavior by synthesizing scattered research across
disciplines (Steg and Vlek, 2009). Fujii argued that environmental
concern, frugal attitudes, and the perceived ease of implementation
significantly influence pro-environmental behaviors (Fujii, 2006).
These findings underscored the importance of pro-environmental
actions for promoting environmental protection and sustainability
(Nolan et al., 2008; Dietz et al., 2005; Ojala, 2012). The keyword
“environment” remained central throughout this period, highlighting
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its fundamental role in behavior research (Turaga et al., 2010; Levine
and Strube, 2012).

The emergence of keywords such as “environmental concern;’
“environmental behavior;” and “environmental attitudes” highlights
researchers’ growing focus on public’s awareness and perceptions of
environmental issues, which are crucial for shaping effective conservation
policies. For instance, Xiao, C. Y. examined gender differences in
environmental behavior in China and demonstrated that the public’s
environmental attitudes and attention directly affected their
environmental behaviors (Xiao and Hong, 2010; Davis et al., 2009).
Therefore, understanding and guiding the public to form correct
environmental attitudes has become a critical direction in environmental
behavior research (Davis et al.,, 2009; Wang and Li, 2022).

The frequent use of the keyword “environmental education”
reflects researchers’ sustained focus on its role as a systematic tool for
teaching environmental science and fostering public sensitivity,
responsibility, and a connection to environmental issues. A sense of
belonging often encourages positive environmental behaviors.
Evidence shows that education programs incorporating community
involvement and local knowledge, such as community gardens or local
ecological monitoring, significantly enhance participants’ attachment
to their surroundings and sense of duty, making them more likely to
adopt daily sustainable practices. Scholars also explore how
environmental education shapes social norms and personal moral
obligations, indirectly influencing behavioral intentions and providing
a foundation for designing effective intervention strategies to promote
sustainable societies (Duerden and Witt, 2010; Matthies et al., 2012;
Hashimoto-Martell et al., 2012). Simultaneously, the emergence of the
“culture” keyword has broadened the research scope, drawing attention
to the significant role that cultural background plays in environmental
behavior. People from different cultural backgrounds may respond
differently to the same environmental issues. For example, Ulijaszek
studied the framework of population obesity and applied a cultural
consensus model to explore the impact of the environment on
population obesity (Ulijaszek, 2007). By incorporating cultural
perspectives, researchers can gain a more comprehensive
understanding of the diversity and complexity of environmental
behavior, thus providing a stronger scientific foundation for developing
effective environmental protection policies (Alves et al., 2005).

Keywords such as “place attachment,” “built environment,” and
“physical activity” frequently appeared during this period. Such
phenomenon reflected a sustained focus on the direct impact of spatial
perception and the built environment on daily activity behaviors,
particularly in the cross-field of urban planning and public health.
During this stage, researchers not only focused on the environment
itself but also began to delve into the interaction between people and
the environment. For instance, “place attachment” made a recovery of
its significance. This concept (then called “appropriation”) was first
introduced at the IAPC conference in 1976 (Korosec-Serfaty, 1976),
and its frequent appearance at this stage reflected people's emotional
attachment and sense of belonging to specific locations or
environments (Gosling and Williams, 2010; Raymond et al., 2011).
The relationship between people and their surroundings is not merely
functional but also serves as a carrier of emotions and identity, as
Kudryavtsev argued that environmental education fostered emotional
connections and value recognition toward specific places, thereby
more effectively stimulating environmental awareness and behavior
(Kudryavtsev et al., 2012). “Built environment” emphasizes how
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human-built environments shape and influence people’s behaviors and
experiences (Smith, 2011; Kahn and Morris, 2009), For example, Pol’s
focused on the impact of architectural design on human behavior and
psychology (Pol, 2007; Pol, 2024). Meanwhile, “physical activity”
highlights the influence of the environment on human health and
activity levels. Researchers have started to explore how environmental
design can promote healthier behaviors, such as increasing outdoor
activity time and enhancing community environmental quality (Lee
and Moudon, 2004; Cunningham and Michael, 2004). The frequent
occurrence of these keywords indicates that environmental behavior
research has entered a new developmental stage, offering a richer and
more comprehensive perspective for future studies.

In summary, the research methods used to study environmental
behavior in the second stage have become increasingly diverse and
refined. These methods include experimental design, model
simulations, long-term tracking studies, physiological measurement
technologies, and other approaches to exploring both the internal
mechanisms and external influencing factors of environmental
behavior (Barbarossa and De Pelsmacker, 2016; Abd Rahman and
Scaife, 2012). As research deepens, environmental behavior science
has gradually integrated with other disciplines, such as sociology,
psychology, and geography. This has resulted in an interdisciplinary
research paradigm and laid a solid foundation for future studies.

3.2.3 Stages 3

The third stage, represented by the red cluster in Figure 6, spans
from 2013 to 2024, characterized by cross-disciplinary integration and
pratical applications. Keywords include “pro-environmental behavior,”
“sustainability;” “climate change,” “theory of planned behavior (TPB),”
“place attachment,” “environmental concern,” “social norms,”
“environmental education,” “environmental knowledge,” and
“recycling” were first introduced in the 1970s and 1980s. However, in
this stage, these keywords have acquired new meanings and greater
research depth. With the intensification of global environmental
challenges, the research focus has shifted toward translating theoretical
frameworks into actionable intervention strategies. This period was
characterized by multidisciplinary integration. Researches combined
insights from environmental psychology, sociology, and behavioral
science to investigate how policy formulation, educational initiatives,
and social movements can enhance public environmental awareness
to address urgent global issues such as climate change, biodiversity
loss, and resource depletion.

“Pro-environmental behavior” has been the core keyword
throughout the entire research process. During this period, research
on pro-environmental behavior has witnessed explosive growth.
Especially after 2012, the number of published papers has increased
significantly each year, reaching a peak of over 300 per year in recent
years, indicating that this field has become a popular research
direction. Compared with the second stage, researchers have deepened
their studies on pro-environmental behavior, and there have been
obvious changes in the quantity of literature, as well as the breadth and
depth of content. The research has gradually shifted from single-
dimensional exploration to diversified comprehensive research, and
the focus has shifted from “why” to “how.” Research is no longer
satisfied with merely explaining behavior but has begun to explore
effective behavioral intervention strategies. For instance, role models,
social norms, “nudging” strategies in behavioral economics, and
emotional appeals have all become popular research directions. For
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example, Truelove discussion the spillover effects of positive and
negative environmental behaviors (Truclove et al., 2014). Moreover,
Kalkbrenner and Roosen analyzed how community identity, social
norms, trust, and environmental concern promote or limit citizens’
willingness to participate in community energy plans (Kalkbrenner
and Roosen, 2016; Yuriev et al., 2020); and explored the perspective
of the Theory of Planned Behavior on pro-environmental behavior. As
research deepened, the focus of environmental behavior research has
gradually expanded to different fields and levels. For instance,
researchers have focused on the motivations for pro-environmental
behavior at the individual level, such as the influence of values,
attitudes, and beliefs on pro-environmental behavior (Venhoeven et
al.,, 2016; Meyer, 2015; Kim and Seock, 2019). Some researchers have
explored from the social level how policies, culture, and economic
factors shape and regulate pro-environmental behavior (Larson et al.,
2015; Barragan-Jason et al., 2023). These studies not only enrich the
theoretical framework of pro-environmental behavior but also provide
a scientific basis for environmental protection strategies in practice.
Keywords such as “sustainability” and “climate change” reflect the
increasingly severe global environmental challenges and the growing
attention from the academic community to issues related to
sustainable development and climate change. “Sustainability;” as the
second major focus at this stage, has prompted researchers to explore
the pathways to sustainable development from various perspectives.
For example, some researchers have focused on green consumption
and sustainable lifestyles, analyzing the impact of changes in
consumer behavior on environmental protection (Paco and Lavrador,
2017; Bimonte et al., 2022). Other scholars have concentrated on the
role of businesses in sustainable development, discussing corporate
social responsibility and environmental management strategies
(Isensee et al., 2020; Islam et al., 2021; Martins et al., 2021).
Investigating how nature relatedness connects well-being,
environmental sustainability and pro-environmental behavior,
research has found that it can promote sustainable lifestyles and
relieve climate anxiety. “Climate change” is the third key keyword in
this stage, and many researchers have engaged in in-depth discussions.
They have studied how perceptions of climate change affect public
environmental behavior. For instance, Bradley proposed strategies to
promote pro-environmental behavior by enhancing green identity,
response effectiveness, and psychological adaptation, which
contribute to climate change mitigation. Researchers have also
investigated how to further stimulate the public's enthusiasm for
taking practical action to address climate change through education
and policy incentives (Bradley et al., 2020; Wang et al., 2018; Zhang
etal, 2020; Ogunbode et al., 2022). Additionally, researchers focused
on the impact of climate change on natural ecosystems and socio-
economic systems and proposed strategies for climate change
adaptation and mitigation; they exploring how cross-cultural
differences and age factors influence climate attitudes and behaviors,
especially in the context of globalization and diversity (Panno et al.,
2018; Wang et al, 2021). At the same time, keywords such as
“environmental concern,” “environmental education,” and
“environmental knowledge” have remained core themes in
environmental behavior research, consistently shaping public
attitudes and behavior toward environmental issues (Yang and
Arhonditsis, 2022; Lee et al., 2014). Researchers have explored public
issues, the effectiveness of

concern about environmental

environmental education, and the potential impact of environmental
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knowledge on behavioral change through extensive surveys (Wang et
al, 2014; Liobikiene and Poskus, 2019). Enhancing public
environmental awareness, strengthening environmental education,
and promoting environmental knowledge can effectively encourage
the adoption of more sustainable behaviors (Varela-Candamio et al.,
2018). These findings not only deepen our understanding of
environmental behavior but also provide a scientific foundation for
developing effective environmental protection policies (Vicente-
Molina et al., 2018; Naz et al., 2023).

In addition, keywords such as “theory of planned behavior,” “place
attachment,” “social norms,” and “recycling” received increasing
attention from researchers. These keywords indicate that the research
in environmental behavior has evolved toward a more detailed and
in-depth approach. Using the theory of planned behavior (TPB),
researchers have explored how personal attitudes, social norms, and
perceived behavioral control influence public environmental behavior
(Han, 2015; De Leeuw et al., 2015). The study of “place attachment”
has become more interdisciplinary. The focus shifting to integrating
local attachment into a broader social-environmental framework to
address global challenges such as climate change and urban
sustainability (Ramkissoon et al., 2013; Gifford, 2014; Hosany et al.,
2017). The keyword “social norms” reflects how social norms shape
public perceptions and expectations of environmental behavior,
thereby encouraging more people to take environmental action
(Thomas and Sharp, 2013). The keyword “recycling” addresses the
factors that influence public recycling behavior and proposes effective
strategies to promote recycling. These research findings provide a
scientific foundation for formulating more effective environmental
protection policies (Echegaray and Hansstein, 2017; Winterich et al,
2019; Mi et al., 2019).

At this stage, interdisciplinary collaboration in environmental
behavior research has become the norm. Environmental behaviorists,
sociologists, psychologists, geographers, and educators are working
together to explore the multi-dimensional influencing factors and
effective intervention strategies for environmental behavior. This
interdisciplinary research model has significantly enriched the
theoretical framework of environmental behavior and driven
innovation in practical applications. In terms of research methods, the
use of mobile devices, sensor technology, Geographic Information
Systems (GIS), Virtual Reality (VR), and Augmented Reality (AR) has
enhanced the depth and accuracy of research. These tools also provide
strong support for the development of targeted environmental
behavior intervention strategies. Furthermore, research at this stage
emphasizes the importance of public participation, encouraging the
public to actively engage in both the research and practical aspects of
environmental behavior. Therefore, this approach accelerates the
transition toward a greener society through interdisciplinary and
methodological innovation.

3.3 Trend analysis of environmental
behavior

3.3.1 Trend analysis of countries studying
environmental behavior

As shown in Figure 7A, an analysis of the geographical
distribution of environmental behavior studies based on the
corresponding authors’ countries or their countries of origin reveals
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that the authors of these papers come from 144 countries. Among
them, China (1486), the United States (1325), and the United
Kingdom (546) are the top three countries in terms of environmental
behavior research output. This might be related to the national
conditions, such as the rapid economic development in China
leading to serious environmental problems, which has driven
research to address pollution and climate change. The United States
has a long tradition of research in the fields of environment and
psychology, with abundant research funds, top universities, and a
well-established publishing system ensuring its leading position in
scientific research. The United Kingdom, as the birthplace of the
Industrial Revolution, has a deep historical understanding of the
environment and a strong academic foundation and global
publishing influence, enabling its achievements to remain ahead.
Additionally, Germany, Australia, Canada, Italy, Malaysia, Spain,
and the Netherlands rank among the top 10 countries with the
highest number of publications in this field. These countries not
only produce a large volume of research in environmental behavior
but also own more established research teams and have abundant
scientific resources in this domain. With the acceleration of
globalization, environmental behavior research increasingly shows
characteristics of international collaboration. Researchers from
different countries have jointly promoted the development of
environmental behavior research by sharing data, exchanging
experiences, and conducting joint research projects. Such
international collaboration not only broadens the research scope
and improves research quality, but also fosters coordination and
the
implementation of environmental policies.

cooperation among countries in formulation and

As shown in Figure 7B, we use the Average Growth Rate (AGR)
method to further calculate the AGR based on the number of
papers published by different countries. This enables us to obtain
the AGR values for environmental behavior literature published by
countries over the past 30 years, divided into 5-year intervals. Six
representative countries—China, the United States, the United
Kingdom, Malaysia, Belgium, and South Africa—were selected for
analysis. As the country with the largest number of publications,

China’s AGR has shown explosive growth in recent years. Based on

10.3389/fpsyg.2025.1662745

the current data, China is expected to continue drive innovation in
environmental behavior research in the future, contributing more
scientific insights and practical experience to global research in this
field. The United States was pioneered in researching environmental
behavior, and its AGR curve has risen steadily in waves. While
research interest has increased gradually, the overall trend remains
stable, with a potential peak expected in the coming years. The
publication trends in Belgium and the United Kingdom are similar,
with both countries experiencing a decline after their respective
peaks. The publication trends of Belgium and the United Kingdom
are similar, both experiencing a peak and then a decline. Perhaps
due to Brussels, the headquarters of the European Union, is a strong
promoter of international research, it has gathered most of the
research produced by different European countries. This research
has entered the period of practical optimization, resulting in a
marginal reduction in theoretical research output. Malaysia’s
publications have steadily increased in recent years, and its AGR
curve shows a “step-by-step leap forward” pattern, which is closely
related to government-driven initiatives and the transition toward
a green economy. As a developing country, South Africa has a
smaller number of publications on environmental behavior and a
lower AGR value. Currently, there is no clear trend, and the AGR
has shown a decline in recent years, possibly due to limited research
and insufficient investment in

resources government

environmental governance.

3.3.2 Evolution analysis of environmental
behavior keywords

A systematic review of emerging research hotspots and
academic frontiers in the field of environmental behavior not only
provides a comprehensive overview of the discipline’s evolution, but
also precisely identifies key topics, establishes a multidimensional
theoretical framework, and offers an innovative action guide to
support national strategies for environmental protection and
sustainable development. To ensure the scientific rigor and forward-
looking nature of the research conclusions, we employed a trend
factor recognition algorithm and normalized cumulative frequency
analysis to dynamically track and quantitatively assess keywords
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from a vast corpus of environmental behavior literature. We
evaluated the trend evolution of environmental behavior research
hotspots by analyzing the total number of publications, keyword
frequency, and their temporal distribution (Figure 8A). Using
normalized cumulative keyword frequency, we quantitatively traced
the developmental trajectory of environmental behavior topics,
based on keyword frequencies across every 1,000 publications from
2014 to 2024 (Figure 8B). The trend factors for “Pro-environmental

»

behavior,” “sustainability,” “climate change,” “place attachment,”

» <«

“environmental awareness,

» o«

sustainable tourism,” “motivation,”’
“green human resource management,” and “behavior change” were
positive, indicating significant growth in these areas in recent years.
These trends reflect emerging hotspots and frontier directions in
environmental behavior research. Among these fields, the growth
trend of “green human resource management” (GHRM) is
particularly notable, with a trend factor of 0.4. The NCF of GHRM
surged from 3.85 in 2017 to 25.04 in 2024, an increase of about 5.5
times, highlighting GHRM as an emerging and rapidly developing
subfield in environmental behavior research. This indicates that
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GHRM has attracted substantial attention and in-depth discussion
and may lead to more innovations and breakthroughs in the field,
offering new perspectives and methodologies for environmental
behavior research (Darvishmotevali and Altinay, 2022; Nisar et al.,
2021). Following this, “environmental awareness” has a trend factor
of 0.26, ranking second compared to GHRM, and its NCF value also
shows an upward trend. This reflects the continued focus on
environmental awareness research. As environmental issues become
increasingly severe, improving public awareness is crucial for
promoting environmental protection (Martinho et al., 2015; Afsar
etal., 2016; Fu et al., 2020; Barbaro and Pickett, 2016). The positive
trend of this keyword suggests that future environmental behavior
research will place more emphasis on practical effects and societal
impacts, providing strong support for environmental protection.
The positive trend factors for the keywords “sustainability” (0.08)
and “climate change” (0.06) further indicate the ongoing global
attention to these issues and society’s increasing awareness of
ecological crises. From 2019 to 2024, “Pro-environmental behavior
(PEB)” had the highest NCF value among the top 25 keywords, with
an average of 267.96 and a positive trend factor of 0.03,
demonstrating its enduring significance and influence in
environmental behavior research (Barbaro and Pickett, 2016; Ho et
al., 2015). The NCF values for keywords such as “behavior change,”
“place attachment,” and “sustainable tourism” showed both upward
trends and positive trend factors, highlighting the growing diversity
and complexity of environmental behavior research (Naito et al.,
2022; Kim and Lee, 2022; D'Arco et al., 2023). Interestingly, while
the number of publications and NCF values for “theory of planned
behavior” (TPB) are high, its trend factor is negative (—0.02). This
small absolute value suggests not a decline in relevance but rather
a maturation of the theory — with ongoing research entering phases
of refinement rather than expansion. Its core position in the field
remains stable, and its influence continues to be significant in
environmental behavior research. On the other hand, keywords like
“values” and “attitudes” have higher negative trend factors,
indicating declining scholarly interest. The decreasing appeal of
these abstract concepts may be attributed to a shift in focus toward
more practical applications and specific solutions, rather than
theoretical discussions. The high negative values for these trend
factors reflect the evolving needs and expectations of both academic
and practical domains in environmental behavior research.

4 Conclusion

This study employs co-occurrence analyses of journals,
institutions, and authors to delineate the core journal clusters (e.g.,
Journal of Environmental Psychology, Frontiers in Psychology, etc.),
leading research institutions (top-tier universities in Europe and
North America, alongside emerging Asian institutions such as
Sejong University in South Korea and Hong Kong Polytechnic
University in China,etc), and collaborative networks among key
researchers. These analyses reveal a global cooperative pattern
characterized by interdisciplinary and inter-institutional synergy.
Through burst detection and thematic evolution analyses, the study
systematically traces the trajectory of environmental behavior
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research. The field evolved from sporadic studies in the late 19th to
early 20th centuries to a focus on physical environments such as
“housing” in the 1970s-1990s, emphasizing how individuals
perceive and understand their environments. In the early 21st
century, research shifted toward broader environmental issues,

» o«

including “environmental education” “place attachment” and
“culture” with an emphasis on the types of environmental behaviors
individuals adopt. Over the past decade, the focus has transitioned
to macro-level socio-ecological issues such as “sustainability”
“climate change” and the “theory of planned behavior” alongside
environmental well-being. It centers on how to effectively leverage
policy interventions to change environmental behaviors. Using
trend factor and normalized cumulative frequency analyses, the
study identifies thematic shifts and frontier directions. The
keywords “green human resource management” and “environmental
awareness” emerge as the fastest-growing hotspots, reflecting the
critical role of policy in global green transitions. These hotspots
provide practical pathways for translating environmental awareness
into sustainable behaviors through policy design and offer
theoretical support for organizations to promote environmental
responsibility via green human resource management. Meanwhile,
enduring core themes such as “pro-environmental behavior”
“sustainability” and “climate change” maintain their prominence.
The coexistence of emerging hotspots and stable core themes
indicates that environmental behavior research sustains its
foundational issues while expanding into new interdisciplinary
domains. This study constructs a knowledge map and elucidates the
thematic evolution logic of environmental behavior research,
providing systematic empirical support for understanding the field’s
developmental trajectory. Furthermore it offers targeted practical
guidance for policymakers, business leaders, and social
organizations to drive environmental behavior transformations
through its analysis of hotspots and core issues.

In the future, within the framework of interdisciplinary integration,
environmental behavior research will increasingly focus on areas such as
“green human resource management” “climate change” “sustainability”
and “culture” This involves integrating frameworks like Environmental,
Social, and Governance (ESG) systems and dual-carbon goals to drive
the transformation of sustainable corporate behaviors. These efforts will
synergize with core themes such as “climate change” and
“pro-environmental behavior” providing robust empirical evidence for
policy design and fostering cross-disciplinary innovation. In the
meantime, transnational cooperation will play a pivotal role, enabling
countries to address the global climate crisis collaboratively through
shared behavioral data and intervention strategies. Such cooperation will
strengthen natural resource conservation, facilitate the realization of the
Sustainable Development Goals (SDGs), and offer cross-cultural
empirical support for policy formulation, ultimately accelerating the
transition toward sustainable development.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Frontiers in Psychology

10.3389/fpsyg.2025.1662745

Author contributions

SW: Project administration, Writing - review & editing,
Validation, Methodology,
Conceptualization, Writing - original draft. GL: Funding acquisition,

Visualization, Formal analysis,
Writing - review & editing, Formal analysis, Supervision,
Investigation. JM: Resources, Data curation, Writing - review &
editing, Supervision. HL: Formal analysis, Writing - original draft.
WL: Resources, Writing - original draft, Data curation. HB: Resources,
Writing - original draft. PC: Software, Data curation, Writing -
original draft, Visualization. PS: Formal analysis, Methodology,
Supervision, Writing - review & editing. QC: Visualization, Writing —
original draft.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This research was supported
by Henan Provincial Science and Technology Research Project
(252102111176), Henan Provincial Professional Degree Graduate
Education High-Quality Teaching Case Project (YJS2025AL47),
Henan Provincial Undergraduate Research-Oriented Teaching
Demonstration Course (2024-23), Provincial College Student
Innovation and Entrepreneurship Training Program (202410464067),
and Henan University of Science and Technology College Student
Innovation and Entrepreneurship Training Program (2024393).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1662745
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Wang et al.

References

Abdelwahed, N. A. A,, Soomro, B. A., and Shah, N. (2022). Climate change and pro-
environmental behaviours: the significant environmental challenges of livelihoods.
Manag. Environ. Qual. 33, 1187-1206. doi: 10.1108/MEQ-10-2021-0236

Abd Rahman, F, and Scaife, J. (2012). Sustaining constructive learning environment:
The role of multi-sources regulation. In AICE-BS 2011 FAMAGUSTA (Asia Pacific
International Conference on Environment-Behaviour Studies), Procedia-Soc. Behav. Sci.
35, 180-186. doi: 10.1016/j.sbspro.2012.02.077

Abd Rauf, N. R. A,, Yakob, H., Abdullah, Y. A, Leh, O. L. H., Marzukhi, M. A., and
Othman, R. N. R. (2021). Exploring the theory planned behaviour to derive the factors
of human behaviour for domestic waste recycling. Plan. Malaysia. 19, 238-249. doi:
10.21837/PM.V19116.967

Afsar, B, Badir, Y., and Kiani, U. S. (2016). Linking spiritual leadership and employee
pro-environmental behavior: the influence of workplace spirituality, intrinsic
motivation, and environmental passion. J. Environ. Psychol. 45, 79-88. doi: 10.1016/j.
jenvp.2015.11.011

Agoston, C., Csaba, B., Nagy, B., Kovary, Z., Dull, A, Racz, J., et al. (2022). Identifying
types of eco-anxiety, eco-guilt, eco-grief, and eco-coping in a climate-sensitive
population: a qualitative study. Int. J. Env. Res. Pub. He. 19:2461. doi: 10.3390/
ijerph19042461

Alves, S. M., Gulwadi, G. B,, and Cohen, U. (2005). Accomodating culturally
meaningful activities in outdoor settings for older adults. J. Hous. Elder. 19, 109-140.
doi: 10.1300/J081v19n03_07

Asah, S. T, Guerry, A. D, Blahna, D. J., and Lawler, J. J. (2014). Perception, acquisition
and use of ecosystem services: human behavior, and ecosystem management and policy
implications. Ecosyst. Serv. 10, 180-186. doi: 10.1016/j.ecoser.2014.08.003

Barbaro, N., and Pickett, S. M. (2016). Mindfully green: examining the effect of
connectedness to nature on the relationship between mindfulness and engagement in
pro-environmental behavior. Pers. Individ. Differ. 93, 137-142. doi: 10.1016/j.
paid.2015.05.026

Barbarossa, C., and De Pelsmacker, P. (2016). Positive and negative antecedents of
purchasing eco-friendly products: a comparison between green and non-green
consumers. J. Bus. Ethics 134, 229-247. doi: 10.1007/s10551-014-2425-z

Barker, R. G. (1968). Ecological psychology: Concepts and methods for studying the
environment of human behavior. Redwood: Stanford University Press.

Barragan-Jason, G., Loreau, M., de Mazancourt, C., Singer, M. C., and Parmesan, C.
(2023). Psychological and physical connections with nature improve both human well-
being and nature conservation: a systematic review of meta-analyses. Biol. Conserv.
277:109842. doi: 10.1016/j.biocon.2022.109842

Bell-James, J. (2023). Overcoming legal barriers to coastal wetland restoration: lessons
from Australia's blue carbon methodology. Restor. Ecol. 31:3780. doi: 10.1111/rec.13780

Bharani, S., Roy, S., and Tawde, S. (2024). Green products wrapped and delivered:
consumer's preference for sustainable e-commerce practices. Int. Rev. Retail Distrib.
Consum. Res. 34, 331-360. doi: 10.1080/09593969.2023.2263822

Bimonte, S., Bosco, L., and Stabile, A. (2022). Nudging pro-environmental behavior:
evidence from a web experiment on priming and WTP. J. Plan. Lit. 37, 215-215. doi:
10.1080/09640568.2019.1603364

Bonnes, M., and Secchiaroli, G. (1995). Environmental psychology: A psychosocial
introduction. (Original edition in Italian, 1992, La Nuova Italia Scientifica). London:
Sage. doi: 10.4135/9781446250549

Bradley, G. L., Babutsidze, Z., Chai, A., and Reser, J. P. (2020). The role of climate
change risk perception, response efficacy, and psychological adaptation in pro-
environmental behavior: a two nation study. J. Environ. Psychol. 68:101410. doi:
10.1016/j.jenvp.2020.101410

Breunig, M., and Russell, C. (2020). Long-term impacts of two secondary school
environmental studies programs on environmental behaviour: the shadows of patriarchy
and neoliberalism. Environ. Educ. Res. 26,701-715. doi: 10.1080/13504622.2020.1749236

Cheung, L. T. O., and Hui, D. L. H. (2018). Influence of residents' place attachment on
heritage forest conservation awareness in a peri-urban area of Guangzhou, China. Urban
For. Urban Green. 33, 37-45. doi: 10.1016/j.ufug.2018.05.004

Corral-Verdugo, V. (2002). A structural model of proenvironmental competency.
Environ. Behav. 34, 531-549. doi:10.1177/00116502034004008

Corral-Verdugo, V., Fraijo-Sing, B., and Tapia-Fonllem, C. (2013). Latin Americans
and the environment: Attitudes, beliefs, and values. In G. Amérigo, J. B. Neves and J. A.
Corraliza (Eds.), Values and sustainability. Routledge. 163-171. doi:
10.4324/9780203099476

Corral-Verdugo, V., Lucas, M. Y., Tapia-Fonllem, C., and Ortiz-Valdez, A. (2020).
Situational factors driving climate change mitigation behaviors: The key role of pro-
environmental family. Environ. Dev. Sustain. 22, 7269-7285. doi: 10.1007/
510668-019-00496-0

Corral-Verdugo, V., Mireles-Acosta, J. F, Tapia-Fonllem, C., and Fraijo-Sing, B.
(2011). Happiness as correlate of sustainable behavior: A study of pro-ecological, frugal,

Frontiers in Psychology

14

10.3389/fpsyg.2025.1662745

equitable and altruistic actions that promote subjective wellbeing. Hum. Ecol. Rev.
18, 95-104.

Costa, M. D. d. P,, and Macreadie, P. I. (2022). The evolution of blue carbon science.
Wetlands 42:109. doi: 10.1007/s13157-022-01628-5

Cunningham, G. O., and Michael, Y. L. (2004). Concepts guiding the study of the
impact of the built environment on physical activity for older adults:
a review of the literature. Am. J. Health Promot. 18, 435-443. doi:
10.4278/0890-1171-18.6.435

D'Arco, M., Marino, V., and Resciniti, R. (2023). Exploring the pro-environmental
behavioral intention of generation Z in the tourism context: the role of injunctive social
norms and personal norms. J. Sustain. Tour. 33, 1100-1121. doi:
10.1080/09669582.2023.2171049

Darvishmotevali, M., and Altinay, L. (2022). Green HRM, environmental awareness
and green behaviors: the moderating role of servant leadership. Tour. Manag. 88:10440.
doi: 10.1016/j.tourman.2021.104401

Davis, J. L., Green, J. D., and Reed, A. (2009). Interdependence with the environment:
commitment, interconnectedness, and environmental behavior. J. Environ. Psychol. 29,
173-180. doi: 10.1016/j.jenvp.2008.11.001

De Leeuw, A., Valois, P, Ajzen, I, and Schmidt, P. (2015). Using the theory of planned
behavior to identify key beliefs underlying pro-environmental behavior in high-school
students: implications for educational interventions. J. Environ. Psychol. 42, 128-138.
doi: 10.1016/j.jenvp.2015.03.005

Dietz, T., Fitzgerald, A., and Shwom, R. (2005). Environmental values. Annu. Rev.
Environ. Resour. 30, 335-372. doi: 10.1146/annurev.energy.30.050504.144444

D'Oca, S., Chen, C. E, Hong, T. Z., and Belafi, Z. (2017). Synthesizing building physics
with social psychology: an interdisciplinary framework for context and occupant
behavior in office buildings. Energy Res. Soc. Sci. 34, 240-251. doi: 10.1016/j.
erss.2017.08.002

Duerden, M. D., and Witt, P. A. (2010). The impact of direct and indirect experiences
on the development of environmental knowledge, attitudes, and behavior. J. Environ.
Psychol. 30, 379-392. doi: 10.1016/j.jenvp.2010.03.007

Echegaray, F, and Hansstein, F. V. (2017). Assessing the intention-behavior gap in
electronic waste recycling: the case of Brazil. J. Clean. Prod. 142, 180-190. doi: 10.1016/j.
jclepro.2016.05.064

Fujii, S. (2006). Environmental concern, attitude toward frugality, and ease of behavior
as determinants of pro-environmental behavior intentions. J. Environ. Psychol. 26,
262-268. doi: 10.1016/j.jenvp.2006.09.003

Fu, L. P, Sun, Z. H., Zha, L., Liu, E, He, L. P,, Sun, X. S., et al. (2020). Environmental
awareness and pro-environmental behavior within China's road freight transportation
industry: moderating role of perceived policy effectiveness. J. Clean. Prod. 252:119796.
doi: 10.1016/j.jclepro.2019.119796

Garcialopez, M. D. (1988). Systematic observation of behaviors and environmental
events using the lag method. Percept. Mot. Skills 67, 255-262. doi: 10.2466/
pms.1988.67.1.255

Gifford, R. (2014). Environmental psychology matters. Annu. Rev. Psychol. 65,
541-579. doi: 10.1146/annurev-psych-010213-115048

Gosling, E., and Williams, K. J. H. (2010). Connectedness to nature, place attachment
and conservation behaviour: testing connectedness theory among farmers. J. Environ.
Psychol. 30, 298-304. doi: 10.1016/j.jenvp.2010.01.005

Gould, R. K., Ardoin, N. M., Biggar, M., Cravens, A. E., and Wojcik, D. (2016).
Environmental behavior's dirty secret: the prevalence of waste management in
discussions of environmental concern and action. Environ. Manag. 58, 268-282. doi:
10.1007/s00267-016-0710-6

Hampton, S., and Whitmarsh, L. (2023). Choices for climate action: a review of the
multiple roles individuals play. One Earth 6, 1157-1172. doi: 10.1016/j.
oneear.2023.08.006

Han, H. (2015). Travelers' pro-environmental behavior in a green lodging context:
converging value-belief-norm theory and the theory of planned behavior. Tour. Manag.
47, 164-177. doi: 10.1016/j.tourman.2014.09.014

Han, H. (2020). Theory of green purchase behavior (TGPB): a new theory for
sustainable consumption of green hotel and green restaurant products. Bus. Strat.
Environ. 29, 2815-2828. doi: 10.1002/bse.2545

Han, H. (2021). Consumer behavior and environmental sustainability in tourism and
hospitality: a review of theories, concepts, and latest research. J. Sustain. Tour. 29,
1021-1042. doi: 10.1080/09669582.2021.1903019

Han, H., and Hyun, S. S. (2018). Eliciting customer green decisions related to water
saving at hotels: impact of customer characteristics. J. Sustain. Tour. 26, 1437-1452. doi:
10.1080/09669582.2018.1458857

Han, H., Hwang, J., and Lee, M. J. (2017). The value-belief-emotion-norm model:
investigating customers' eco-friendly behavior. J. Travel Tourism Mark. 34, 590-607. doi:
10.1080/10548408.2016.1208790

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1662745
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1108/MEQ-10-2021-0236
https://doi.org/10.1016/j.sbspro.2012.02.077
https://doi.org/10.21837/PM.V19I16.967
https://doi.org/10.1016/j.jenvp.2015.11.011
https://doi.org/10.1016/j.jenvp.2015.11.011
https://doi.org/10.3390/ijerph19042461
https://doi.org/10.3390/ijerph19042461
https://doi.org/10.1300/J081v19n03_07
https://doi.org/10.1016/j.ecoser.2014.08.003
https://doi.org/10.1016/j.paid.2015.05.026
https://doi.org/10.1016/j.paid.2015.05.026
https://doi.org/10.1007/s10551-014-2425-z
https://doi.org/10.1016/j.biocon.2022.109842
https://doi.org/10.1111/rec.13780
https://doi.org/10.1080/09593969.2023.2263822
https://doi.org/10.1080/09640568.2019.1603364
https://doi.org/10.4135/9781446250549
https://doi.org/10.1016/j.jenvp.2020.101410
https://doi.org/10.1080/13504622.2020.1749236
https://doi.org/10.1016/j.ufug.2018.05.004
https://doi.org/10.1177/00116502034004008
https://doi.org/10.4324/9780203099476
https://doi.org/10.1007/s10668-019-00496-0
https://doi.org/10.1007/s10668-019-00496-0
https://doi.org/10.1007/s13157-022-01628-5
https://doi.org/10.4278/0890-1171-18.6.435
https://doi.org/10.1080/09669582.2023.2171049
https://doi.org/10.1016/j.tourman.2021.104401
https://doi.org/10.1016/j.jenvp.2008.11.001
https://doi.org/10.1016/j.jenvp.2015.03.005
https://doi.org/10.1146/annurev.energy.30.050504.144444
https://doi.org/10.1016/j.erss.2017.08.002
https://doi.org/10.1016/j.erss.2017.08.002
https://doi.org/10.1016/j.jenvp.2010.03.007
https://doi.org/10.1016/j.jclepro.2016.05.064
https://doi.org/10.1016/j.jclepro.2016.05.064
https://doi.org/10.1016/j.jenvp.2006.09.003
https://doi.org/10.1016/j.jclepro.2019.119796
https://doi.org/10.2466/pms.1988.67.1.255
https://doi.org/10.2466/pms.1988.67.1.255
https://doi.org/10.1146/annurev-psych-010213-115048
https://doi.org/10.1016/j.jenvp.2010.01.005
https://doi.org/10.1007/s00267-016-0710-6
https://doi.org/10.1016/j.oneear.2023.08.006
https://doi.org/10.1016/j.oneear.2023.08.006
https://doi.org/10.1016/j.tourman.2014.09.014
https://doi.org/10.1002/bse.2545
https://doi.org/10.1080/09669582.2021.1903019
https://doi.org/10.1080/09669582.2018.1458857
https://doi.org/10.1080/10548408.2016.1208790

Wang et al.

Hashimoto-Martell, E. A., McNeill, K. L., and Hoffman, E. M. (2012). Connecting
urban youth with their environment: the impact of an urban ecology course on student
content knowledge, environmental attitudes and responsible behaviors. Res. Sci. Educ.
42, 1007-1026. doi: 10.1007/s11165-011-9233-6

Hellpach, W. (1924). Psychologie der Umwelt [Psychology of the environment]. In E.
Abderhalden (Ed.), Handbuch der biologischen Arbeitsmethoden (Abt. V1, Teil C), Berlin:
Urban and Schwarzenberg. 935-1012.

Hosany, S., Prayag, G., Van Der Veen, R., Huang, S., and Deesilatham, S. (2017).
Mediating effects of place attachment and satisfaction on the relationship between
tourists' emotions and intention to recommend. J. Travel Res. 56, 1079-1093. doi:
10.1177/0047287516678088

Ho, S. S., Liao, Y. Q, and Rosenthal, S. (2015). Applying the theory of planned
behavior and media dependency theory: predictors of public pro-environmental
behavioral intentions in Singapore. Environ. Commun. 9, 77-99. doi:
10.1080/17524032.2014.932819

Hsia, C. (1988). An epistemological critique of environment-behaviour studies. Arch.
Comport. Arch. Behav. 4, 295-313.

Isensee, C., Teuteberg, E, Griese, K. M., and Topi, C. (2020). The relationship between
organizational culture, sustainability, and digitalization in SMEs: a systematic review. J.
Clean. Prod. 275:122944. doi: 10.1016/j.jclepro.2020.122944

Islam, T., Khan, M. M., Ahmed, I., and Mahmood, K. (2021). Promoting in-role and
extra-role green behavior through ethical leadership: mediating role of green HRM and
moderating role of individual green values. Int. J. Manpow. 42, 1102-1123. doi: 10.1108/
1JM-01-2020-0036

Jagers, S. C., Martinsson, J., and Matti, S. (2014). Ecological citizenship: a driver of
pro-environmental behaviour? Environ. Polit. 23, 434-453, doi:
10.1080/09644016.2013.835202

Jiang, L., Yang, T., and Yu, J. (2022). Global trends and prospects of blue carbon sinks:
a bibliometric analysis. Environ. Sci. Pollut. Res. 29, 65924-65939. doi: 10.1007/
s11356-022-22216-4

Kahn, M. E.,, and Morris, E. A. (2009). Walking the walk the association between
community environmentalism and green travel behavior. J. Am. Plan. Assoc. 75,
389-405. doi: 10.1080/01944360903082290

Kalkbrenner, B. J., and Roosen, J. (2016). Citizens' willingness to participate in local
renewable energy projects: the role of community and trust in Germany. Energy Res. Soc.
Sci. 13, 60-70. doi: 10.1016/j.erss.2015.12.006

Kaminski, G. (Ed.) (1976). Umweltpsychologie: Perspektive, Probleme, Praxis.
Stuttgart: Ernst Klett Verlag.

Kim, M., and Lee, S. M. (2022). Drivers and interrelationships of three types of pro-
environmental behaviors in the workplace. Int. J. Contemp. Hospit. Manag. 34,
1854-1881. doi: 10.1108/IJCHM-09-2021-1094

Kim, S. H., and Seock, Y. K. (2019). The roles of values and social norm on personal
norms and pro-environmentally friendly apparel product purchasing behavior: the
mediating role of personal norms. J. Retail. Consum. Serv. 51, 83-90. doi: 10.1016/j.
jretconser.2019.05.023

Korosec-Serfaty, P. (Ed.) (1976). Appropriation of space: Proceedings of the Strasbourg
conference - 3 TAPC. Louvain la Neuve: Ciaco.

Kruse, L., and Graumann, C. E. (1987). Environmental psychology in Germany. In D.
Stokols and I. Altman (Eds.), Handbook of environmental psychology. New York: Wiley.
Vol. 2, pp. 1195-1226.

Kudryavtsev, A., Krasny, M. E., and Stedman, R. C. (2012). The impact of
environmental education on sense of place among urban youth. Ecosphere 3, 1-15. doi:
10.1890/ES11-00318.1

Lange, E, and Dewitte, S. (2020). Positive affect and pro-environmental behavior: a
preregistered experiment. . Econ. Psychol. 80:102291. doi: 10.1016/j.joep.2020.102291

Lange, E, and Dewitte, S. (2021). Test-retest reliability and construct validity of the
pro-environmental behavior task. J. Environ. Psychol. 73:101550. doi: 10.1016/j.
jenvp.2021.101550

Lange, F, Briickner, C., Kréger, B., Beller, J., and Eggert, F. (2014). Wasting ways:
perceived distance to the recycling facilities predicts
pro-environmental behavior. Resour. Conserv. Recycl. 92, 246-254. doi: 10.1016/j.
resconrec.2014.07.008

Lange, F, Van Asbroeck, R., Van Baelen, D., and Dewitte, S. (2024). For cash, the
planet, or for both: evaluating an informational intervention for energy consumption
reduction. Energ Policy 194:114314. doi: 10.1016/j.enpol.2024.114314

Larson, L. R,, Stedman, R. C., Cooper, C. B., and Decker, D. J. (2015). Understanding
the multi-dimensional structure of pro-environmental behavior. J. Environ. Psychol. 43,
112-124. doi: 10. 1016/j.jenvp.2015.06.004

Lee, C., and Moudon, A. V. (2004). Physical activity and environment research in the
health field: implications for urban and transportation planning practice and research.
J. Plann. Lit. 19, 147-181. doi: 10.1177/0885412204267680

Lee, Y. K, Kim, S., Kim, M. S., and Choi, J. G. (2014). Antecedents and

interrelationships of three types of pro-environmental behavior. J. Bus. Res. 67,
2097-2105. doi: 10.1016/j.jbusres.2014.04.018

Frontiers in Psychology

15

10.3389/fpsyg.2025.1662745

Levine, D. S., and Strube, M. J. (2012). Environmental attitudes, knowledge, intentions
and behaviors among college students. J. Soc. Psychol. 152, 308-326. doi:
10.1080/00224545.2011.604363

Lévy-Leboyer, C. (1980). Psychologie et environnement. Paris: Presses Universitaires
de France (PUF).

Liobikiene, G., and Poskus, M. S. (2019). The importance of environmental knowledge
for private and public sphere pro-environmental behavior: modifying the value-belief-
norm theory. Sustainability. 11:3324. doi: 10.3390/sul1123324

Lyu, P, Liu, X., and Yao, T. (2023). A bibliometric analysis of literature on bibliometrics
in recent half-century. J. Inf. Sci. doi: 10.1177/01655515231191233

Maller, C. (2023). Turning things around: a discussion of values, practices, and action
in the context of social-ecological change. People Nat. 5, 258-270. doi: 10.1002/
pan3.10272

Martinho, G., Pires, A., Portela, G., and Fonseca, M. (2015). Factors affecting
consumers' choices concerning sustainable packaging during product purchase and
recycling. Resour. Conserv. Recy. 103, 58-68. doi: 10.1016/j.resconrec.2015.07.012

Martins, J. M., Aftab, H., Mata, M. N., Majeed, M. U,, Aslam, S., Correia, A. B., et al.
(2021). Assessing the impact of green hiring on sustainable performance: mediating role
of green performance management and compensation. Int. J. Environ. Res. Public Health
18:5654. doi: 10.3390/ijerph18115654

Matthies, E., Selge, S., and Klockner, C. A. (2012). The role of parental behaviour for
the development of behaviour specific environmental norms - the example of recycling
and re-use behaviour. J. Environ. Psychol. 32, 277-284. doi: 10.1016/j.jenvp.2012.04.003

Meyer, A. (2015). Does education increase pro-environmental behavior? Evidence
from Europe. Ecol. Econ. 116, 108-121. doi: 10.1016/j.ecolecon.2015.04.018

Mi, L. Y, Gan, X. L, Xu, T,, Long, R. Y, Qiao, L. J,, and Zhu, H. L. (2019). A new
perspective to promote organizational citizenship behaviour for the environment: the
role of transformational leadership. J. Clean. Prod. 239:118002. doi: 10.1016/j.
jclepro.2019.118002

Mosca, O., Lauriola, M., Manunza, A., Mura, A. L., Piras, E, Sottile, E., et al. (2024).
Promoting a sustainable behavioral shift in commuting choices: the role of previous
intention and "personalized travel plan" feedback. Transport. Res. F: Traffic Psychol.
Behav. 106, 55-71. doi: 10.1016/j.trf.2024.06.027

Naito, R., Zhao, J. Y., and Chan, K. M. A. (2022). An integrative framework for
transformative social change: a case in global wildlife trade. Sustain. Sci. 17, 171-189.
doi: 10.1007/s11625-021-01081-z

Naz, S., Jamshed, S., Nisar, Q. A., and Nasir, N. (2023). Green HRM, psychological
green climate and pro-environmental behaviors: an efficacious drive towards
environmental performance in China. Curr. Psychol. 42, 1346-1361. doi: 10.1007/
512144-021-01412-4

Ninkov, A., Frank, J. R, and Maggio, L. A. (2022). Bibliometrics: methods for studying
academic publishing. Perspect. Med. Educ. 11,173-176. doi: 10.1007/s40037-021-00695-4

Nisar, Q. A., Haider, S., Ali, F, Jamshed, S., Ryu, K,, and Gill, S. S. (2021). Green
human resource management practices and environmental performance in Malaysian
green hotels: the role of green intellectual capital and pro-environmental behavior. J.
Clean. Prod. 311:127504. doi: 10.1016/j.jclepro.2021.127504

Nolan, J. M., Schultz, P. W, Cialdini, R. B., Goldstein, N. J., and Griskevicius, V. (2008).
Normative social influence is underdetected. Personal. Soc. Psychol. Bull. 34, 913-923.
doi: 10.1177/0146167208316691

Ogunbode, C. A., Doran, R., Hanss, D., Ojala, M., Salmela-Aro, K., van den
Broek, K. L., et al. (2022). Climate anxiety, wellbeing and pro-environmental action:
correlates of negative emotional responses to climate change in 32 countries. J. Environ.
Psychol. 84:101887. doi: 10.1016/j.jenvp.2022.101887

Ojala, M. (2012). Hope and climate change: the importance of hope for environmental
engagement among young people. Environ. Educ. Res. 18, 625-642. doi:
10.1080/13504622.2011.637157

Pago, A., and Lavrador, T. (2017). Environmental knowledge and attitudes and
behaviours towards energy consumption. J. Environ. Manag. 197, 384-392. doi:
10.1016/j.jenvman.2017.03.100

Panno, A., Giacomantonio, M., Carrus, G., Maricchiolo, E, Pirchio, S., and
Mannetti, L. (2018). Mindfulness, pro-environmental behavior, and belief in climate
change: the mediating role of social dominance. Environ. Behav. 50, 864-888. doi:
10.1177/0013916517718887

Park, H. S., Ulusoy, E., Choi, S. Y., and Lee, H. E. (2020). Temporal distance and
descriptive norms on environmental behaviors: a cross-cultural examination of
construal-level theory. SAGE Open 10:4576. doi: 10.1177/2158244020914576

Pol, E. (2006). Blueprints for a history of environmental psychology (I): from first
birth to American transition. Medio Ambient. Comport. Hum. 7, 95-113.

Pol, E. (2007). Blueprints for a history of environmental psychology (part II): from
architectural psychology to the challenge of sustainability. Medio Ambient. Comport.
Hum. 8, 1-28.

Pol, E. (2024). Environmental psychology in Europe: From architectural psychology
to green environmental psychology. London: Routledge. (First edition in Spanish: 1988,
Anthropos; first edition in English: 1993, Avebury).

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1662745
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s11165-011-9233-6
https://doi.org/10.1177/0047287516678088
https://doi.org/10.1080/17524032.2014.932819
https://doi.org/10.1016/j.jclepro.2020.122944
https://doi.org/10.1108/IJM-01-2020-0036
https://doi.org/10.1108/IJM-01-2020-0036
https://doi.org/10.1080/09644016.2013.835202
https://doi.org/10.1007/s11356-022-22216-4
https://doi.org/10.1007/s11356-022-22216-4
https://doi.org/10.1080/01944360903082290
https://doi.org/10.1016/j.erss.2015.12.006
https://doi.org/10.1108/IJCHM-09-2021-1094
https://doi.org/10.1016/j.jretconser.2019.05.023
https://doi.org/10.1016/j.jretconser.2019.05.023
https://doi.org/10.1890/ES11-00318.1
https://doi.org/10.1016/j.joep.2020.102291
https://doi.org/10.1016/j.jenvp.2021.101550
https://doi.org/10.1016/j.jenvp.2021.101550
https://doi.org/10.1016/j.resconrec.2014.07.008
https://doi.org/10.1016/j.resconrec.2014.07.008
https://doi.org/10.1016/j.enpol.2024.114314
https://doi.org/10.1016/j.jenvp.2015.06.004
https://doi.org/10.1177/0885412204267680
https://doi.org/10.1016/j.jbusres.2014.04.018
https://doi.org/10.1080/00224545.2011.604363
https://doi.org/10.3390/su11123324
https://doi.org/10.1177/01655515231191233
https://doi.org/10.1002/pan3.10272
https://doi.org/10.1002/pan3.10272
https://doi.org/10.1016/j.resconrec.2015.07.012
https://doi.org/10.3390/ijerph18115654
https://doi.org/10.1016/j.jenvp.2012.04.003
https://doi.org/10.1016/j.ecolecon.2015.04.018
https://doi.org/10.1016/j.jclepro.2019.118002
https://doi.org/10.1016/j.jclepro.2019.118002
https://doi.org/10.1016/j.trf.2024.06.027
https://doi.org/10.1007/s11625-021-01081-z
https://doi.org/10.1007/s12144-021-01412-4
https://doi.org/10.1007/s12144-021-01412-4
https://doi.org/10.1007/s40037-021-00695-4
https://doi.org/10.1016/j.jclepro.2021.127504
https://doi.org/10.1177/0146167208316691
https://doi.org/10.1016/j.jenvp.2022.101887
https://doi.org/10.1080/13504622.2011.637157
https://doi.org/10.1016/j.jenvman.2017.03.100
https://doi.org/10.1177/0013916517718887
https://doi.org/10.1177/2158244020914576

Wang et al.

Price, J. C., Walker, I. A, and Boschetti, F. (2014). Measuring cultural values and
beliefs about environment to identify their role in climate change responses. J. Environ.
Psychol. 37, 8-20. doi: 10.1016/j.jenvp.2013.10.001

Quevedo, J. M. D., Uchiyama, Y., and Kohsaka, R. (2023). Progress of blue carbon
research: 12 years of global trends based on content analysis of peer-reviewed and 'gray
literature' documents. Ocean Coast. Manage. 236:106495. doi: 10.1016/j.
ocecoaman.2023.106495

Ramkissoon, H., Smith, L. D. G., and Weiler, B. (2013). Testing the dimensionality of
place attachment and its relationships with place satisfaction and pro-environmental
behaviours: a structural equation modelling approach. Tour. Manag. 36, 552-566. doi:
10.1016/j.tourman.2012.09.003

Raymond, C. M., Brown, G., and Robinson, G. M. (2011). The influence of place
attachment, and moral and normative concerns on the conservation of native vegetation:
a test of two behavioural models. J. Environ. Psychol. 31, 323-335. doi: 10.1016/j.
jenvp.2011.08.006

Ruiz-Rosero, J., Ramirez-Gonzalez, G., and Viveros-Delgado, J. (2019). Software
survey: ScientoPy, a scientometric tool for topics trend analysis in scientific publications.
Scientometrics 121, 1165-1188. doi: 10.1007/s11192-019-03213-w

Sénchez, M. J., and Lafuente, R. (2010). Defining and measuring environmental
consciousness. Rev. Int. Sociol. 68, 731-755. doi: 10.3989/ris.2008.11.03

Scannell, L., and Gifford, R. (2010). The relations between natural and civic place
attachment and pro-environmental behavior. J. Environ. Psychol. 30, 289-297. doi:
10.1016/j.jenvp.2010.01.010

Shahzad, M. E, Asif, M., Xu, S., and Wang, C. C. (2025). Impact of digitalization on
entrepreneurial ecosystems: a bibliometric exploration. J. Bus. Ind. Mark. 40, 782-795.
doi: 10.1108/JBIM-07-2024-0524

Smith, M. E. (2011). Empirical urban theory for archaeologists. J. Archaeol. Method
Theory 18, 167-192. doi: 10.1007/s10816-010-9097-5

Steg, L. (2016). Values, norms, and intrinsic motivation to act proenvironmentally
Annu. Rev. Environ. Resour. 41, 277-292. doi: 10.1146/annurev-environ-110615-085947

Steg, L. (2023). Psychology of climate change. Annu. Rev. Psychol. 74, 391-421. doi:
10.1146/annurev-psych-032720-042905

Steg, L., Perlaviciute, G., Sovacool, B. K., Bonaiuto, M., Diekmann, A., Filippini, M.,
et al. (2021). A research agenda to better understand the human dimensions of energy
transitions. Front. Psychol. 12:672776. doi: 10.3389/fpsyg.2021.672776

Steg, L., and Vlek, C. (2009). Encouraging pro-environmental behaviour: An
integrative review and research agenda. J. Environ. Psychol. 29, 309-317. doi:10.1016/j.
jenvp.2008.10.004

Thomas, C., and Sharp, V. (2013). Understanding the normalisation of recycling
behaviour and its implications for other pro-environmental behaviours: a review of
social norms and recycling. Resour. Conserv. Recy. 79, 11-20. doi: 10.1016/j.
resconrec.2013.04.010

Timmer, S., Bésehans, G., and Henkel, S. (2023). Behavioural norms or personal
gains?-an empirical analysis of commuters' intention to switch to multimodal mobility
behaviour. Transp. Res. A-Pol. 170:103620. doi: 10.1016/j.tra.2023.103620

Truelove, H. B., Carrico, A. R., Weber, E. U,, Raimi, K. T., and Vandenbergh, M. P.
(2014). Positive and negative spillover of pro-environmental behavior: an integrative
review and theoretical framework. Glob. Environ. Chang. 29, 127-138. doi: 10.1016/j.
gloenvcha.2014.09.004

Turaga, R. M. R,, Howarth, R. B., and Borsuk, M. E. (2010). Pro-environmental
behavior rational choice meets moral motivation. Ann. N. Y. Acad. Sci. 1185, 211-224.
doi: 10.1111/§.1749-6632.2009.05163.x

Ulijaszek, S. J. (2007). Frameworks of population obesity and the use of cultural
consensus modeling in the study of environments contributing to obesity. Econ. Hum.
Biol. 5, 443-457. doi: 10.1016/j.ehb.2007.08.006

van de Ven, D. J., Gonzilez-Eguino, M., and Arto, 1. (2018). The potential of
behavioural change for climate change mitigation: a case study for the European Union.
Mitig. Adapt. Strateg. Glob. Change. 23, 853-886. doi: 10.1007/s11027-017-9763-y

Frontiers in Psychology

16

10.3389/fpsyg.2025.1662745

van Prooijen, A. M. (2019). Public trust in energy suppliers' communicated motives
for investing in wind power. J. Environ. Psychol. 61, 115-124. doi: 10.1016/j.
jenvp.2019.01.004

Varela-Candamio, L., Novo-Corti, 1., and Garcia-Alvarez, M. T. (2018). The
importance of environmental education in the determinants of green behavior: a meta-
analysis approach. J. Clean. Prod. 170, 1565-1578. doi: 10.1016/j.jclepro.2017.09.214

Venhoeven, L. A., Bolderdijk, J. W,, and Steg, L. (2016). Why acting environmentally-
friendly feels good: exploring the role of self-image. Front. Psychol. 7:1846. doi: 10.3389/
fpsyg.2016.01846

Vicente-Molina, M. A., Ferndndez-Sainz, A., and Izagirre-Olaizola, J. (2018). Does
gender make a difference in pro-environmental behavior? The case of the Basque
Country university students. . Clean. Prod. 176, 89-98. doi: 10.1016/j.jclepro.2017.12.079

Wang, B. R, and Li, Y. (2022). Consumers' intention to bring a reusable bag for
shopping in China: extending the theory of planned behavior. Int. J. Environ. Res. Public
Health 19:3638. doi: 10.3390/ijerph19063638

Wang, P, Liu, Q,, and Qi, Y. (2014). Factors influencing sustainable consumption
behaviors: a survey of the rural residents in China. J. Clean. Prod. 63, 152-165. doi:
10.1016/j.jclepro.2013.05.007

Wang, S., Leviston, Z., Hurlstone, M., Lawrence, C., and Walker, L. (2018). Emotions
predict policy support: why it matters how people feel about climate change. Glob.
Environ. Chang. 50, 25-40. doi: 10.1016/j.gloenvcha.2018.03.002

Wang, T. T., Shen, B., Springer, C. H., and Hou, J. (2021). What prevents us from
taking low-carbon actions? A comprehensive review of influencing factors affecting low-
carbon behaviors. Energy Res. Soc. Sci. 71:101844. doi: 10.1016/j.erss.2020.101844

Weisman, G. D. (1983). Environmental programming and action research. Environ.
Behav. 15, 381-408. doi: 10.1177/0013916583153006

Winterich, K. P, Nenkov, G. Y., and Gonzales, G. E. (2019). Knowing what it makes:
how product transformation salience increases recycling. J. Mark. 83, 21-37. doi:
10.1177/0022242919842167

Xiao, C. Y., and Hong, D. Y. (2010). Gender differences in environmental behaviors in
China. Popul. Environ. 32, 88-104. doi: 10.1007/s11111-010-0115-z

Yang, C. Y., and Arhonditsis, G. B. (2022). What are the primary covariates of
environmental attitudes and behaviours in Canada? A national-scale analysis of
socioeconomic, political, and demographic factors. Ecol. Inform. 69:101661. doi:
10.1016/j.ecoinf.2022.101661

Yin, Y. S., Wang, Y., and Lu, Y. (2024). How to design green compensation to promote
managers' pro-environmental behavior? A goal-framing perspective. J. Bus. Ethics 197,
341-353. doi: 10.1007/s10551-024-05762-4

Yu, S. W, Li Hao, J., Di Sarno, L., Ma, W. T., Guo, N., and Liu, Y. (2023). Enhancing
pro-environmental behaviour of employees towards renovation waste for a circular
economy: the role of external supervision and corporate environmental responsibility.
Sustain. Chem. Pharm. 33:101103. doi: 10.1016/j.scp.2023.101103

Yu, Y., Wang, S., Yu, P, Wang, D., Hu, B., Zheng, P, et al. (2023). A bibliometric

analysis of emerging contaminants (ECs) (2001-2021): evolution of hotspots and
research trends. Sci. Total Environ. 907:168116. doi: 10.1016/j.scitotenv.2023.168116

Yuriev, A., Dahmen, M., Paillé, P, Boiral, O., and Guillaumie, L. (2020). Pro-
environmental behaviors through the lens of the theory of planned behavior: a scoping
review. Resour. Conserv. Recycl. 155:104660. doi: 10.1016/j.resconrec.2019.104660

Zhang, L., Ruiz-Menjivar, J., Luo, B. L., Liang, Z. H., and Swisher, M. E. (2020).
Predicting climate change mitigation and adaptation behaviors in agricultural
production: a comparison of the theory of planned behavior and the value-belief-norm
theory. J. Environ. Psychol. 68:101408. doi: 10.1016/j.jenvp.2020.101408

Zhang, D., Yu, Y., and Guo, W. (2024). When do individuals take action to protect the
environment?——exploring the mediating effects of negative impacts of environmental
risk. J. Environ. Psychol. 100:102472. doi: 10.1016/j.jenvp.2024.102472

Zhu, J. J., Dressel, W., Pacion, K., and Ren, Z. Y. ]. (2021). ES&T in the 21st century: a
data-driven analysis of research topics, interconnections, and trends in the past 20 years.
Environ. Sci. Technol. 55, 3453-3464. doi: 10.1021/acs.est.0c07551

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1662745
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.jenvp.2013.10.001
https://doi.org/10.1016/j.ocecoaman.2023.106495
https://doi.org/10.1016/j.ocecoaman.2023.106495
https://doi.org/10.1016/j.tourman.2012.09.003
https://doi.org/10.1016/j.jenvp.2011.08.006
https://doi.org/10.1016/j.jenvp.2011.08.006
https://doi.org/10.1007/s11192-019-03213-w
https://doi.org/10.3989/ris.2008.11.03
https://doi.org/10.1016/j.jenvp.2010.01.010
https://doi.org/10.1108/JBIM-07-2024-0524
https://doi.org/10.1007/s10816-010-9097-5
https://doi.org/10.1146/annurev-environ-110615-085947
https://doi.org/10.1146/annurev-psych-032720-042905
https://doi.org/10.3389/fpsyg.2021.672776
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1016/j.resconrec.2013.04.010
https://doi.org/10.1016/j.resconrec.2013.04.010
https://doi.org/10.1016/j.tra.2023.103620
https://doi.org/10.1016/j.gloenvcha.2014.09.004
https://doi.org/10.1016/j.gloenvcha.2014.09.004
https://doi.org/10.1111/j.1749-6632.2009.05163.x
https://doi.org/10.1016/j.ehb.2007.08.006
https://doi.org/10.1007/s11027-017-9763-y
https://doi.org/10.1016/j.jenvp.2019.01.004
https://doi.org/10.1016/j.jenvp.2019.01.004
https://doi.org/10.1016/j.jclepro.2017.09.214
https://doi.org/10.3389/fpsyg.2016.01846
https://doi.org/10.3389/fpsyg.2016.01846
https://doi.org/10.1016/j.jclepro.2017.12.079
https://doi.org/10.3390/ijerph19063638
https://doi.org/10.1016/j.jclepro.2013.05.007
https://doi.org/10.1016/j.gloenvcha.2018.03.002
https://doi.org/10.1016/j.erss.2020.101844
https://doi.org/10.1177/0013916583153006
https://doi.org/10.1177/0022242919842167
https://doi.org/10.1007/s11111-010-0115-z
https://doi.org/10.1016/j.ecoinf.2022.101661
https://doi.org/10.1007/s10551-024-05762-4
https://doi.org/10.1016/j.scp.2023.101103
https://doi.org/10.1016/j.scitotenv.2023.168116
https://doi.org/10.1016/j.resconrec.2019.104660
https://doi.org/10.1016/j.jenvp.2020.101408
https://doi.org/10.1016/j.jenvp.2024.102472
https://doi.org/10.1021/acs.est.0c07551

	A bibliometric analysis of environmental behavior (1974–2024): evolution of research hotspots and trends
	1 Introduction
	2 Methods
	2.1 Data retrieval and processing
	2.2 Quantization performance analysis
	2.3 Scientific mapping analysis
	2.3.1 Keyword preprocessing and term extraction
	2.3.2 Co-occurrence analysis of keywords and terms
	2.4 Trend analysis
	2.4.1 Average growth rate
	2.4.2 Percentage of literature in recent years
	2.4.3 Normalized cumulative frequency and trend factors

	3 Results
	3.1 General overview of environmental behavior research field
	3.1.1 Analysis of the number of published papers on environmental behavior
	3.1.2 Contributions of journals
	3.1.3 Contributions of disciplines and institutions
	3.1.4 Contribution of the author
	3.2 Research process of environmental behavior: three stages
	3.2.1 Stages 1
	3.2.2 Stages 2
	3.2.3 Stages 3
	3.3 Trend analysis of environmental behavior
	3.3.1 Trend analysis of countries studying environmental behavior
	3.3.2 Evolution analysis of environmental behavior keywords

	4 Conclusion

	References

