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1 Introduction 
 

The current global environmental crisis requires systemic change on a societal 

level as well as a change in ways of thinking when it comes to people’s behavior. 

To provoke sustainable transition, we need fundamental, practical changes in our 

behavior as well as in our societies. For this transition, we need changes in our 

thinking, how we conceptualize the world and ourselves as human beings in it. 

The lack of sustainable action is not only dependent on the values and attitudes 

we carry towards nature, as most of the people do have positive attitudes towards 

sustainable behavior (Salonen & Åhlberg, 2012). This attitude-behavior gap is 

one issue to conquer to promote more pro-environmental behavior.  

 

Many researchers these days have suggested nature connection as one of the 

major contributors to reach more sustainable consumer behaviors. Nature con-

nection has also been discovered to better the well-being of humans and the 

world at large, as suggested by the increasingly popular approach of “one health” 

(Zinsstag et al., 2011). Overall, deepening people’s nature connection is seen as 

one leverage point for sustainable transition (Muhr, 2020). 

 

There is a lot of evidence about the correlation between nature connection and 

pro-environmental behavior (Zylstra et al., 2014; Mackay & Schmitt, 2019). Still 

the deeper mechanisms influencing this connection and the theories drawn on 

remain incoherent and somewhat unclear. The underlying mechanisms are the 

entities that constitute the causal process that influence the object of interest 

(Hedström & Ylikoski, 2010), in this case pro-environmental behavior. By knowing 

what kinds of mechanisms connect nature connection to pro-environmental be-

havior, we can know more clearly how we can alter more pro-environmental be-

haviors among people, like driving and travelling less and more ecologically. Then 

we know better where to concentrate on the behavioral and systemic change 

interventions and how to reach more sustainable lifestyles with better well-being 

for the people and the planet. 
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Several studies have been conducted considering this phenomenon, i.e., con-

nectedness to nature (CTN) and pro-environmental behavior (PEB). Connected-

ness to nature describes the individual’s comprehension of people being part of 

the nature (Cristancho & Vining, 2004), and pro-environmental behavior means 

the behavior that promotes or protects environment (Krajhanzl, 2010). In many 

studies, a strong correlation between these concepts has been found (Tam et al., 

2013; Mackay &Schmitt, 2019; Häyrinen & Pynnönen, 2020).  

 

Nevertheless, even when the correlation is strong, the causality between these 

concepts remains unclear. When the nature of the correlation between these con-

cepts become clearer, we know better how to increase people’s CTN to reach 

the necessary PEB we need to live on this planet also in the future. For example, 

to what extent and how systematically do childhood outdoor activities, such as 

hiking, promote CTN, and how this promotes pro-environmental behaviors such 

as donating to environmental protecting groups or making more sustainable food 

choices (Hoover, 2021). There exist some theories of the causality, which are 

based on the work of Leopold (1949), Roszak (1995), Aron et al. (1991) and 

Schultz (2001), for example. However, these causalities have not been proven 

true in the past research. which means there might be other factors or alternative 

theories underlying the relationship between CTN and PEB, whether they are 

other significant mediators influencing in this connection or something else. 

 

Because of the hard evidence on the correlation, many reviews considering these 

topics have been made over the past decade. For example, Tam et al. (2013) 

has gathered the popular CTN scales used in this research field and compared 

the correlations they form with PEB. Häyrinen & Pynnönen (2020) have also re-

viewed the existing scales, emphasizing different natural environments in the re-

search, especially forests. Despite of the vast number of research papers on the 

subject, there has not been a unified, clear theory or agreement on the mecha-

nisms, how CTN actually causes PEB. This is also evident in the variety of the 

measures created for measuring CTN (e.g., see figure 4). In this systematic liter-

ature review, I attempt to find out what kinds of mechanisms researchers expect 

to form the connection between CTN and PEB. 
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In the light of this, the purpose of this thesis is to explore the deeper mechanisms 

the researchers have established in their studies on how CTN links to PEB. The 

topic of CTN and PEB has been much under research during the past decades 

(see appendix 1). Whitburn et al. (2019) suggests making longitudinal studies to 

uncover this research gap. My attempt in this thesis is not to show causality be-

tween these topics but to describe the possible connections between them, in 

order to offer direction for further research. In this study, I try to uncover what kind 

of mechanisms and theories the CTN-PEB relationship is based on in the re-

search so far. By looking into the research designs and formed linkages, I attempt 

to categorize and systemize the possible mechanisms underlying this connection. 

To answer my research question, I have gathered data of published studies (38 

articles) that investigate the CTN and PEB and analyzed how they study the re-

lationship between these concepts. I focus on the mechanisms and connections 

that the researchers have proposed in their studies to track down the existing 

hypotheses or theories about the fundamental characteristics of the CTN-PEB 

connection.  
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2 Literature review 
 
 

2.1 Observations concerning the terminology 

 

One of the challenges in this thesis is the vastness of the terminology of the con-

cepts the thesis is dealing with. We can describe our connection to nature with 

many various words such as “nature connection”, “nature relatedness”, “relation-

ship with nature” etc. let alone the more descriptive terms of nature connection 

like “identification with nature” or “affinity towards nature” (Table 1). The same 

applies to the term “pro-environmental behavior” as we can describe it with the 

terms “ecological behavior”, “ecologically responsible behavior”, “eco-friendly be-

havior” etc., for example (Table 1). It is important to recognize that many re-

searchers are studying the same concepts but using different terminology. They 

also might want to emphasize different nuances of the concept by using a partic-

ular term. These challenges are problematic especially when collecting the data, 

which is seen in different ways to articulate the concept like nature connected-

ness vs. connectedness to nature vs. connection to nature vs. connection with 

nature. 

 

Another challenge with these terms is that everyone conceptualizes words in dif-

ferent ways, and the words have different meanings for different people. This 

concerns especially the case of nature connection, which is very personal and 

socially quite vaguely defined term. Everyone has their own connection to nature 

which can be manifested as love for nature, identification to nature or inclusion of 

nature in the self or inclusion of the self in the nature. This phenomenon can be 

expressed in many ways so it might be nearly impossible to capture every term 

used to describe this concept.  

 

In my thesis I have chosen to use the terms “nature connection” and “pro-envi-

ronmental behavior” to describe these concepts. In the following sections, I will 

tell why I chose these particular terms and aim to define them and describe how 

they are used and meant in this thesis. 
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2.1.1 Connection to nature 
 

On a psychological level, connection to nature is linked to a person’s perception 

of oneself and how one sees themselves, as well as humans as a species, as 

part of natural world (Cristancho & Vining, 2004). After the Scientific Revolution, 

at the turn of the 16th and 17th centuries, we can see the experience of connection 

to nature damaged as the anthropocentric worldview kickstarted causing a com-

mon Western ideology of “mastery” over nature (Merchant, 2006). This has only 

deepened as the increasing urbanization brings us to human-created environ-

ments which gives us the illusion of being the “rulers” of the nature. More recently, 

many studies nowadays suggest that the people’s disconnection to nature con-

tributes to the current environmental crisis and destruction of our ecosystems 

(Nisbet et al., 2009; Ives et al., 2017). 

 

There are various scales that are developed to measure nature connection. 

These are Inclusion of Nature in the Self scale (INS) by Schultz (2001), Connec-

tion to Nature Scale (CNS) (Mayer & Frantz, 2004), Love and Care for Nature 

Scale (LCN) (Perkins, 2010) and Nature Relatedness scale (NR) (Nisbet et al., 

2009) that all focus on the love for nature, experiences with nature, and under-

standing of being connected to all living things with different emphases and the-

oretical backgrounds.  

 

Zylstra (2014) gives a good view on the different terminology used to express 

nature connection, such as connection to nature, relationship with nature etc. As 

concerns the factors that are promoting nature connection, exposure to nature 

seems to be one contributor (e.g., Cleary et al., 2020). Other contributors are for 

example compassion, emotional attachment and appreciation of nature’s beauty 

(Ives et al.,2017; Lumber et al., 2017). Researchers have developed and refined 

many various scales to measure CTN, which has also become problematic 

among researchers (Tam et al., 2013) when they need to find a proper tool to 

measure these concepts. 
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In this thesis, I will use the term CTN to describe the connection to nature. This 

term covers all the various terms that are used about this concept that have been 

included in the data, which is presented in the chapter 4.1 (Table 1). I recognize 

that there are differences between these words, but the aim was to capture the 

general and overall view of the CTN-PEB connection, so this choice was made.   

 

2.1.2 Pro-environmental behavior 
 

Pro-environmental behavior is a broad term and includes behavior that in the 

context of a particular culture is considered as behavior that protects environment 

or promotes a healthy environment (Krajhanzl, 2010). It can be considered as 

climate actions to mitigate climate change, switching to an electric car, or taking 

your close ones to the forest to deepen your nature connection, for example. 

Krajhanzl (2010) has written a comprehensive article on what is considered as 

pro-environmental behavior and what it means and what different terms has been 

used to describe this concept. Basically, pro-environmental behavior can be seen 

as a behavior that has environmentally friendly and significant impacts (Krajhanzl, 

2010). Krajhanzl also emphasizes the meaning of relationship with nature in pro-

moting pro-environmental behavior. 

 

In their article, Ghazali et al. (2019) distinguish six different types of pro-environ-

mental behavior: activist, avoider, green consumer, green passenger, recycler 

and utility saver. Pro-environmental behavior can thus include political activities, 

frugal consumption, the consumption of certain goods, or particular household 

behaviors. It is widely acknowledged that the pro-environmental behaviors need 

to be encouraged as the Western consumer behaviors are one major cause of 

the environmental crisis that we are facing at the moment (Gatersleben et al., 

2014).  

 

There is a lot of research on the topic of pro-environmental behavior and what 

explains it. In their article, Gatersleben et al.  (2014) discuss what are the roles 

of more stable characteristics of an individual such as values and identity on pro-
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environmental behavior. The results conclude that the connection between val-

ues and pro-environmental behavior is mediated by identities.  

 

Büchs and Koch (2019) discuss potential barriers to pro-environmental behavior; 

citizens can see well-being and satisfaction in life being diminished when acting 

for nature. These barriers are also evident considering climate actions (Eisenack 

et.al., 2014). All in all, there is consensus that certain barriers need to be sur-

mounted in order to perform PEBs.  

 

There are various scales used in measuring PEB. The most common ones in my 

data were self-reported pro-environmental behavior scale (PEBS) by Larson et 

al. (2015) and GEB (The General Measure of Ecological Behavior) by Kaiser 

(1998). 

 

2.2 Past literature reviews 

 
In the recent years, the topic of nature connection and pro-environmental behav-

ior has been under research rather much in the field of environmental psychology, 

environmental science, behavioral science, etc. Many studies have been con-

ducted considering this connection, which lays good ground for broader reviews 

about the topic. The goal in these reviews has been to gather the best tools for 

researchers to deepen the knowledge on this topic, and to offer the best present 

knowledge to the politicians so that they can make the best choices to reach the 

sustainability goals we need to achieve.  

 

From 2010 onward, several literature reviews on the CTN and PEB relationship 

have been published. The reviews have summarized clearly that there is a strong 

correlation between these concepts (Mackay & Schmitt, 2019) despite the differ-

ent measures the researchers tend to use in their research (Frantsz & Mayer, 

2014). Also, various age groups and living areas have been under the scope to 

verify the correlation (Frantz & Mayer, 2014). The reviews have suggested that 

the research should focus on exploring the correlation in different cultural con-

texts, and that more longitudinal research should be done to grasp on the cau-

sality between these concepts (Mackay & Smitt, 2019). 
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Literature reviews have also emphasized different aspects for different purposes. 

Häyrinen & Pynnönen (2020), for example, focus on how different natural envi-

ronments effect on CTN. Frantz & Mayer (2014) on the other hand emphasize 

how this connection is useful to recognize when planning environmental educa-

tional programs. The study around the CTN-PEB connection has also concen-

trated on the measures and scales that are used in the research. Häyrinen and 

Pynnönen (2020) have reviewed the existing scales and approaches in studying 

CTN-PEB connection. Tam (2013) has also made a good review about the CTN 

scales in his study. Mackay and Smitt (2019) attempted to grasp the causality of 

the CTN-PEB connection but could only show a mild causality between the con-

cepts due to the vagueness of the terminology about CTN, identity and exposure 

to nature. 

 

2.3 Theoretical background in research on the CTN-PEB con-

nection 

 
The theoretical frameworks propose quite many approaches to the causality of 

this connection, but the research have not proved any of these yet to be clear. As 

many literature reviews before have stated, one major factor between CTN and 

PEB is the sense of we-ness (Frantz & Mayer, 2014). Different researchers tend 

to use different terms to describe this we-ness like sense of belonging, sense of 

unity, oneness, interconnectedness, self-transcendence etc. They may or may 

not mean the same but obviously they have some sort of same underlying inten-

tion.  Many of the theoretical explanations of the CTN-PEB connection stem from 

the same idea which Leopold (1949, p. viii) presented as he wrote:  

 

‘‘We abuse land because we regard it as a commodity belonging to us. When 

we see land as a community to which we belong, we may begin to use it with 

love and respect’’. Leopold (1949, p. viii.) 

 

This sense of belonging to nature as a “plain and simple member” as Frantz and 

Mayer (2014) beautifully put it, could be a key factor in our sustainability transi-

tion.  
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Schultz (2001) has drawn his work’s theoretical background onto same kind of 

assumption. He modified the theory Aron et al. (1991) presented in their paper 

about relationships between people, which argues that when we include others 

into our self-construal, we tend to act with more empathy and take care of those 

included into our self-construal. Schultz extended this theory by replacing the 

“others” with “nature”. The theory goes then: if one includes nature into their self-

construal, they should care more about nature and act for its benefit. The theory 

proposes that “environmental concerns reflect the degree to which people define 

self as part of nature” (Schultz & Zelezny, 1999). In his work, Schultz (2002) has 

also found positive correlation for this inclusion of nature to self – environmental 

concern – environmental behavior pathway. 

 

Another approach to this phenomenon is the VBN model by Stern et al. (1999). 

It builds on the moral norm activation theory of altruism by Schwartz (1977) which 

states that the activation of one’s norms is due to 1) awareness of consequences 

(AC) and 2) ascription of responsibility (AR). According to the VBN model, bio-

spheric and altruistic values give rise to an ecological worldview, which in turn 

activates AC and AR. From this the personal norms are generated that lead to 

PEB. This theory does not take CTN into account, but it is used as a basis for 

many studies around CTN-PEB research. 

 

Arto O. Salonen (2010) has presented the idea of expanding one's circle of re-

sponsibility above oneself, which has similar elements to the VBN model and the 

theory by Schultz. Here, sense of responsibility is an integral part in the theoreti-

cal framework around CTN and PEB connection. Salonen (2010) talks about the 

sense of belonging and how it gives rise to the sense of responsibility over the 

ingroup which one belongs. One can expand this ingroup to include themselves, 

their family, society, animals, environment, planet, even the universe. At the same 

time, the sense of responsibility increases. This way we can reach global plane-

tary responsibility which leads to PEB. (Salonen, 2010.) 

 

There are also approaches that emphasize the dissolution of the nature in the 

self (Forstmann & Sagioglou, 2017), ego-dissolution and self-transcendence 
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(Yang et al., 2018) which gives an opposite approach into the theory of CTN-PEB 

connection. According to this approach, we become part of the nature, when 

there is no “I” left where the nature could be included, but the nature and self is 

seen as one, same entity.  This theory is closer to the idea that Roszak (1995) 

expressed that if we see ourselves as part or nature, harming nature would be 

seen as harming oneself.  

 

We can discuss about these two approaches whether nature is included into self 

or the self is totally dispersed in the nature, if this is only playing with the words 

and saying the same things in different ways or is there significant difference be-

tween these approaches.  Nevertheless, we can see that there are many potential 

ways in which CTN and PEB can be linked. Different researchers hypothesize 

different processes contributing to this relationship; hence, the mechanisms link-

ing the concept that explains and the concept to be explained are unclear. One 

way to explore this question is by diving into the mediators that are considered to 

have an impact in this CTN-PEB relationship. 
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3 Research questions 
 

In the light of these previous recognitions and the research gap I described ear-

lier, I try to answer to the following research questions in this thesis:  

 

1) What kind of connections has the past research proposed for the CTN-

PEB relationship?  

 

2) What mediators have been tested in the research of CTN-PEB relation-

ship?  

 

Mediators are expected to be an important clue to mechanisms, since they can 

be taken to approximate the chains of links between the concept that explains 

(here CTN) and the concept to be explained (here PEB), as emphasized by 

Hedström and Ylikoski (2010). 

 

I am going to answer to these research questions in this systematic literature 

review by diving into the various ways the researchers in this field have been 

studying this topic and what kinds of linkages and connections they have estab-

lished when it comes to CTN-PEB relationship. I attempt to find out what kinds of 

mechanisms or pathways the researchers have proposed for this connection. 
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4 Methods 
 
 

4.1 Procedures 

 

This thesis was conducted as a systematic literature review. This approach was 

chosen as it suits well to study broad concepts like CTN and PEB. Systematic 

literature reviews are meant to gather existing studies about the topic of interest 

and give a comprehensive summary of the current status of the research on that 

area (Harden & Thomas, 2005). The procedures of the study followed the guide-

lines of the PRISMA for scoping reviews – extension (see figure 1) (Arksey & 

O’Malley, 2005; Tricco et al., 2018). 

 

The Scopus data base was selected for the data search because it reaches arti-

cles on a wide scope considering the topic in question. The keywords were se-

lected with the help of the previous literature reviews that have been done about 

this topic. 13 terms were used to describe connection to nature (CTN) (see table 

1). The keywords were selected with the help of recent literature review by 

Häyrinen and Pynnönen (2020) which represents comprehensively what terms 

are used about the concept of CTN in this field of study. Also, the keywords from 

the literature review by Mackay and Schmitt (2019) were used to determine the 

actual keywords for both CTN and PEB. There were 10 terms used to describe 

PEB (see table 1).  
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Table 1: List of the key words used in the data search on Scopus. 

CTN PEB 

nature connection, connectivity with 

nature, connection to nature, nature 

connectedness, connectedness to 

nature, biophilia, connection with na-

ture, connectedness with nature, in-

clusion of nature in the self, identifica-

tion with nature, nature relatedness, 

relationship with nature, affinity to-

ward nature  

pro-environmental behavior, pro-envi-

ronmental action, environmentally re-

sponsible behavior, ecologically re-

sponsible behavior, environmentally 

friendly behavior, ecological behavior, 

sustainable behavior, sustainable ac-

tion, environmental behavior, environ-

mental action 

13 10 

 

I revised the keywords multiple times and tried different combinations and out-

comes. As I read through some articles and literature reviews, I tended to find 

more relevant articles which were not yet included in my data so I changed my 

keywords so that I would catch the missing articles, too. Still, it is clear that I could 

not reach them all.  

 

My final Scopus search on 2.12.2021 brought 219 results. Then the data were 

exported to EndNote reference management software where the duplicates were 

removed. EndNote software was selected as it is a good reference management 

tool for large amounts of data and it was available for me to use and learn. After 

removing the duplicates, there were 217 articles left for the screening phase. 

Taking out reviews, conference papers letters and book chapters, there remained 

189 articles (see figure 1). 
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Figure 1: PRISMA flowchart (adapted from Moher et al., 2009). 

 

 

In the screening phase, I went through the articles by the title and abstract to 

determine whether they met the relevance criteria. This was made in Scopus as 

it was the easiest way to select the relevant articles and form a new list of them. 

The relevance criteria at this point were following:  

 

Criterion 1: The article focused on the CTN and PEB. 

Criterion 2: The article discussed the link between CTN and PEB. 

 

I did this process in two phases; first, I picked the articles that filled the relevance 

criterion 1. Then I went through the remaining articles considering the relevance 

criterion 2. I also eliminated the meta-analyses and systematic reviews that were 

not eliminated by the Scopus automatic elimination process of the irrelevant doc-

ument types. After the first screening there were 62 articles left.  

 

219 of records identified 

through database searching 

N/A of additional records iden-

tified through other sources 

217 of records after duplicates removed 

189 of records screened  127 of records excluded 

62 of full-text articles as-

sessed for eligibility 

38 of studies included in 

qualitative synthesis  

 

24 of full-text articles ex-

cluded: 

• not an empirical 

study 

• weak CTN-PEB fo-

cus in the study 
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The next phase of testing the eligibility was done by closer look at the articles and 

their subject matter. A more specific inclusion criteria was used in this phase that 

include articles that had CTN-PEB connection in their study either as a main study 

subject or as a part of it. Also, only the empirical studies were included in the 

data. The screening was done by reading the whole article concentrating on the 

introductions, literature review and discussion parts of the 62 articles to get a 

better picture of the focus of the article. The outcome of this phase was 38 arti-

cles. Some articles in this phase were also left out because they were not in Eng-

lish after all, or I could not find access to them.  

 

The analyzing process of the data was done in many different platforms due to 

some difficulties in finding proper tools. The data in EndNote was deleted due to 

unexplained reasons. So, I transferred the data to Atlas.ti where I did most of the 

coding of the data. Also, Excel and Zotero were use in the analyzing process. In 

Zotero, I coded the articles according to the subject matter of the study; based on 

the context CTN-PEB connection has been studied in the articles. These codes 

also formed the categories in the first analysis.  

 

Although PRISMA extension gives common guidelines in gathering the data in 

systematic literature reviews, there are no settled methods for analyzing the data 

(Tuomi & Sarajärvi, 2018). Thus, I categorized the data in a theory-driven analysis 

that aims to understand CTN, PEB and their links on the basis of the literature 

reviewed in chapter 2. 

 

Further analysis of the articles is described in the results section. It is based on 

the results of the first analysis, where it was difficult to find evidence of mecha-

nisms, hence the analysis was then directed at the category of articles shedding 

light on the mediators of the CTN-PEB relationship. Details of the analysis are 

provided in the results section. 
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4.2 Ethics and validity 

 
Considering the ethics, systematic reviews have their own biases that need to be 

discussed. The common problems in systematic reviews come from the data 

used in the study: systematic reviews may contain studies that are ethically inad-

equate or there could be a conflict of interest, for example (Vergnes et al., 2010).  

 

In this study, the major issue considering ethics is the publication bias, which 

comes up when searching for the relevant literature. Outcome bias, funding bias 

and methodological bias are all forms of publication bias and effect on the data 

that will be reviewed in the systematic review (Suri, 2020). Publication bias means 

that the positive studies that prove the expected hypotheses are more likely to be 

published than studies with inconclusive or null results. This leads to distorted 

results when searching for the data from the databases. In this thesis, the publi-

cation bias could not be avoided but it should be kept in mind when reading this 

systematic literature review.  

 

Scopus was chosen to be valid database for the data search, as well as peer 

reviewed papers were seen to be qualified as legitimate sources. The flowchart 

of PRISMA (see figure 1) was followed for transparency and to assure a valid 

data gathering for the final review. 

 

It is more than likely that all the relevant articles about this topic were not caught 

for this review. As I read through the articles, I came across couple of relevant 

articles that were referenced and were about this particular topic but used differ-

ent terms for PEB and CTN, such as emotional affinity toward nature and nature-

protective behavior (Kals & Montada, 1999). This was common with old articles 

from the end of 20th century, when I believe a common language around these 

topics was still forming and researchers used various terms.  

 

It is also noteworthy to address why significant articles by Schultz (1999, 2000, 

2001 & 2002) were not in my data scope. These articles were referred multiple 

times in the articles in this study, and many researchers have founded their the-

oretical basis on the articles. In his work, Schultz gives a good description about 
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the relationship between human and other nature. However, due to the terminol-

ogy the articles use, I could not catch it into my scope. In general, Schultz’s work 

focuses on the environmental attitudes rather than CTN and PEB and so the 

terms that I searched for from the headlines and abstract, were not found. Also, 

the some of the texts (e.g., Schultz, 2002) are book chapters which were not in 

my data scope. 

 

When it comes to interpretation of the data and results, there are also some eth-

ical questions. I tried my best to avoid bringing my own perceptions to the results.  
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5 Results 
 
 

5.1 Description of the data 

The data consists of 38 articles. I collected general information about the articles, 

e.g., the country where the study was conducted and the sample of the study. 

This was done in Excel. The more detailed description of the data can be found 

in the Appendix 1 (adapted from Häyrinen and Pynnönen, 2020). 

 

 

Figure 2: Geographical locations of the studies in the data. 

 

As it is displayed in figure 2, most of the studies are done in the countries that 

represent a western culture. There is a notable amount of research in Asia as 

well. In addition, there are studies conducted in Latin America and Oceania, 

which gives good cultural variation to the research results. Still the content of 

Africa is missing from this research topic. 

 

Study location

Europe (N=8) USA & Canada (N=16) Asia (N=9)

Latin America (N=5) Oceania (N=1)
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Figure 3: The distribution of the study subjects in the research data. 

 

As figure 3 describes, most of the studies have been done with university stu-

dents. Other major groups are the residents of a certain city or the general public 

of a country. These studies that gather information from the whole public are 

mostly conducted in USA and they used an online survey website called Ama-

zon.com Mechanical Turk. 

 

The CTN scales were diverse in the data (see figure 4). It is important to note that 

the number of the frequencies of the scales in much higher than the studies 

(N=38) in the data which is due to the fact that many articles reported the results 

multiple research studies in their paper.  

 

 

 

 

 

 

 

 

 

 

Study subjects

University students (N=15)

General public (N=6)

City residents (N=9)

Children (N=4)

Others (farmers, households, CEOs, psychedelic users, landowners, adolecents) (N=7)
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Scale f 

Allo-inclusive identity (AID); Leary et al, 2008 1 

Attachment toward nature (ATN); Muller et al., 2009 1 

CN-12 scale; Hatty et al., 2020 1 

Commitment to nature (COM); Davis et al., 2009 3 

Connectectedness with nature; Krettenauer, 2017 1 

Connectedness to nature (CTN); Mayer & Frantz, 2004 20 

Connection to nature index; Cheng & Monroe, 2012 3 

Connectivity with nature (CWN); Dutcher et al., 2007 4 

Disposition to connect with nature (DCN); Brugger et al., 2011 3 

Emotional affinity toward nature (EATN); Kals et al., 1999 2 

Environmental identity (EID); Clayton, 2003 4 

Implicit association test (IAT); Greenwald et al., 1999 2 

Inclusion of the nature in self (INS); Schultz, 2001 9 

Love and care for nature (LCN); Perkins, 2010 3 

Nature Relatedness (NR); Nisbet et al., 2009 9 

The nature connection index (NCI); Hunt et al., 2017 1 

 67 

Figure 4: CTN scales and their frequencies in the data.  

 

In the data, PEB was also measured in various ways. I divided the measures in 

two groups following the division and naming in the article by Häyrinen & Pynnö-

nen (2020). As figure 5 shows there were measures which were adapted from 

previous studies, them being mainly GEB (the General Measure of Ecological 

Behavior; Kaiser, 1998) and PEBS (the Pro-Environmental Behavior Scale 

(PEBS; Markle, 2013), or other PEB scales (e.g., Whitmarsh & O’Neill, 2010) (see 

also Appendix 1. These scales were either used as they were in the study or 

modified for the context. Another group was named Developed in the study, which 

means that the measure was made in the study for the study. For example, the 

researchers could ask the participants to list the PEBs they engage in in their 

everyday lives (see Martin & Czellar, 2017). 
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Figure 5: PEB measures in the studies 

 

5.2 Analysis 

 

In analysis 1, I decided to divide my data into categories based on the linkages 

the researchers had studied CTN-PEB relationship. The categories were follow-

ing: the study was conducted about 1) pure CTN-PEB connection, 2) x-CTN-PEB, 

where the study focused on the determinants (x) of the CTN from which PEB 

emerges, and 3) CTN-x-PEB (x indicating a mediator between CTN-PEB) (see 

table 2).  

 

Category 1 Pure CTN-PEB connection 

Category 2 Part of a bigger entity, x-CTN-PEB 

Category 3 Mediator, CTN-x-PEB 

Table 2. Established categories. 

 

A further analysis (analysis 2) was done about the category 3 that was formed in 

the Analysis 1. I focused on the group that had studied the mediators between 

CTN-PEB connection, to gain a better picture of what kinds of links and connec-

tion the researchers have proposed to be involved in the CTN-PEB connection. 

By looking into this category, we can gain better picture of the ways the research-

ers assume the CTN-PEB connection can be formed.  

 

PEB measures

Adapted from previous studies (N=32)

Developed in the study (N=6)
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5.2.1 Analysis 1: CTN-PEB connections 
 

The first analysis was done to answer the research question:  

 

What kind of connections the past research has described for the CTN-PEB re-

lationship?  

 

By answering to this question, we can get closer to understanding the underlying 

mechanisms between the concepts of CTN and PEB. 

 

I established the main categories for the analysis due to the linkages that were 

apparent in the studies (figure 6). The categories were designed following the 

guidelines from the article by Häyrinen and Pynnönen (2020). In their article the 

categories for the approach to study association between CTN and PEB were: M 

(main point), PT (part of the entity), QI (qualitatively interpreted) and E (exposure 

to nature). Based on this, the main categories in this review are; 1) CTN-PEB, 2) 

x-CTN-PEB, and 3) CTN-x-PEB. The first category CTN-PEB complies with the 

M (main point) category in Häyrinen and Pynnönen (2020) article, where the fo-

cus of the article is completely on the relationship or correlation between CTN 

and PEB. The second category x-CTN-PEB follows Häyrinen’s and Pynnönen’s 

(2020) category of PT (part of entity) in which the CTN-PEB connection is a part 

of bigger body of the research. The last category of CTN-x-PEB was authors’ own 

category to examine the linkage between CTN and PEB and focuses on the me-

diators used to describe this connection. 
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Figure 6: This graph indicates the distribution of the categories that were formed in the Analysis 

1. 

 

The first category is purely about the CTN-PEB connection. Most of the studies 

in this category were about testing the correlation between CTN and PEB (picture 

1). For example, Barrera-Hernandes et al. (2020) studied the impact of CTN on 

PEB in children in Mexico, which indicates that there is a lot of evidence for this 

correlation, and it can be soundly said that there is an evident correlation between 

these concepts. This finding is in line with the previous literature reviews that 

have also concluded the same results (Mackay & Schmitt, 2019; Häyrinen & 

Pynnönen, 2020).  

 

 

 

  Picture 1: Category 1. 

 

Another evident group in this category is the new scales of CTN that have been 

formed to catch better the essence of CTN (see also figure 4). For example, 

Nisbet et al. (2009) established a nature relationship (NR) scale that has been 

used in several of the studies in this data which implies that research is ongoing 

on how the concepts are actually constructed and how we can measure these 

qualities in the best way. This group also contributes to the research of the mech-

anisms underlying the CTN-PEB connection, as when we know better the ways 

these concepts are constructed and comprehended by people, we can learn more 

about the actual connection. 

Distribution of the categories

CTN-PEB (N=12) X-CTN-PEB (N=19) CTN-X-PEB (N=7)

CTN PEB 
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Picture 2. Category 2. 

 

The second group was x-CTN-PEB (picture 2), where CTN-PEB connection was 

a part of a bigger concept. In these studies, CTN was used as a mediator between 

various other concepts like nature experiences (Cheng & Monroe, 2012), beauty 

of nature or mindfulness (Diessner et al., 2018) and how it effects on PEB through 

increasing CTN. Another interesting study in this group was how psychedelics 

increase CTN and can improve PEB (see Forstmann & Sagioglou, 2017).  

 

This was the biggest category which indicates that the CTN-PEB correlation is 

widely recognized as a fact and now the researchers are looking into the deter-

minants for CTN to increase PEB (as most of these studies were made during 

the past five years). In some research the CTN-PEB connection was taken for 

granted without giving more explanation on the connection than the references 

to the past literature (e.g., Whitburn et al., 2019). This indicates that the correla-

tion between CTN and PEB is already seen as a fact among researchers, and 

they move forward in their research questions to trying to expand the connection 

to connect other concepts to the phenomenon. 

 

 

 

  

 

Picture 3: Category 3. 

 

The third group was CTN-x-PEB (picture 3), in which the study wanted to test 

what kind of mediator there could be in between these concepts. The research in 

this category indicates that the researchers are looking more deeply into the CTN-

CONCEPT (x) 
e.g. nature ex-
periences, 
mindfullness 
etc. 

CTN PEB 

CTN MEDIATOR (X) 
e.g. spirituality, 
values etc. 

PEB 
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PEB connection and trying to figure out what factors are involved in this connec-

tion in order to get a clearer picture of the mechanisms, causality and theory be-

hind this connection. This category will be examined more thoroughly in the anal-

ysis 2. The mediators suggested between CTN-PEB connection by the research-

ers were e.g., environmental concern (Amerigo et al., 2012), values (Martin & 

Czellar, 2017) and spirituality (Navarro et al., 2020). 

 

        

5.2.2 Analysis 2: The mediators in CTN-PEB connection 
 
The second analysis was done to answer to my second research question which 

was:  

 

What mediators have been tested in the research of CTN-PEB relationship?  

 

Because there is no evident or clearly logical causal connection between CTN 

and PEB, it can be assumed that the possible explaining mechanisms can be 

found in the studies that have used mediators. Based on this, I try to look for the 

possible pathways that are assumed to link or connect the concepts of CTN and 

PEB.  

 

In the second analysis, I focused on the category 3 from the analysis 1, which 

was the CTN-x-PEB category. This category consists of seven studies that stud-

ied the CTN-PEB connection with a mediator in between this connection. Most of 

the studies in this category were made after 2020 indicating that the research in 

this area has been increasing recently. Figure 7 describes the mediators between 

CTN and PEB relationship. 
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Figure 7: The mediators between CTN and PEB according to the analysis 2. 

 

Three of the articles in this group had studied environmental concern as a medi-

ator between the CTN-PEB connection (Dutcher et al., 2007; Amerigo et al., 

2012; Sulphey & Faisal, 2021). In two studies, the mediator had been the values 

(Martin & Czellar, 2017; Wu & Zhu, 2021). Other mediators that have been used 

are spirituality (Navarro et al., 2020) and environmental attitudes (Aruta, 2021). 

 

Environmental concern was the most studied mediator in the category 2. In their 

study, Sulphey & Faisal (2021) tested the hypotheses H01: There is a positive 

relationship between connectedness to nature and Environmental concern, and 

H02: There is a positive relationship between Environmental concern and com-

mitment of environmental sustainability. Both hypotheses turned out to be ac-

cepted, indicating a pathway between CTN, environmental concern and PEB.  

 

Also, Dutcher et al. (2007) concentrated on environmental concern in their sur-

vey, but they also highlighted the importance of environmental values as a means 

to PEB. In their study, Dutcher et al. (2007) leaned on the theory by Schultz 

(2001) that the sense of connectivity provokes environmental values, which in 

turn induces PEB. 

 

Another visible group among the category 2 were the studies that focused on 

biospheric values. For example, Martin & Czellar (2017) tested the pathways of 

3

1 1

2

E N V I R O N M E N T A L  
C O N C E R N

E N V I R O N M E N T A L  
A T T I T U D E S

S P I R I T U A L I T Y V A L U E S

MEDIATORS
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1) connectedness to nature -> biospheric values -> behavior, and 2) biospheric 

values -> connectedness to nature -> behavior. They found out that the first path-

way (connectedness to nature -> biospheric values -> behavior) was statistically 

significant in their models. Martin & Czellar’s (2017) results support their theoret-

ical model: “a feeling of connection between self and nature may facilitate a 

stronger biospheric value orientation in individuals and this biospheric value ori-

entation can motivate their environmentally friendly behavior” (Martin & Czellar, 

2017).  On the other hand, Wu & Zhu (2021) lay their theory base on the VBN 

theory. 

 

Navarro et al. (2019) studied how non-religious spirituality links to the CTN-PEB 

connection, finding out that the correlations between CTN and spirituality and 

spirituality and PEB are positive. They suggest that spirituality entails sacraliza-

tion of nature that brings up environmental concern, which in turn enhances PEB. 

They also point out that sacralization of nature may also contain the moral norm 

for PEB. 

 

Aruta (2021) studied the mediating role of environmental attitudes in the relation-

ship between CTN and PEB. The results were positive, leading to Aruta’s rea-

soning that “these findings contribute to an understanding of how environmental 

attitudes operate as an underlying mechanism on the impact of connectedness 

to nature and materialism on ecological behavior” (Aruta, 2021, p. 120). In their 

argument, Aruta refers to Schultz’s (2001) theory that “people who view them-

selves as part of the natural world develop greater concern for issues involving 

the welfare of nature that motivates ecological actions” (Aruta, 2021). 
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6 Discussion 
. 

6.1 Summary of main findings and contribution to previous re-

search 

 

According to the past research, a vast amount of evidence contributes to the pos-

itive empirical correlation between CTN and PEB. However, the causality of this 

connection is still unclear and there is no common ground for the mechanisms 

underlying the connection. This is apparent in the various study settings for the 

pathways that are presented in different studies about this topic. Yet, the evi-

dence shows that the correlation and causality of this connection are linked and 

part of the same phenomenon, but the question of how, remains still incoherent. 

 

This study focused on the pathways and mechanisms that have been used in the 

research considering the explanation of the connection of CTN and PEB. The 

thesis described three different categories of the focus areas of the CTN-PEB 

research: 1) CTN-PEB 2) x-CTN-PEB, and 3) CTN-x-PEB. The last category was 

under more examination, so that the mediating pathways could be detected, 

which could give a glimpse of the mechanisms underlying the CTN-PEB connec-

tion.  

 

The first category, which focuses on the pure CTN-PEB connection, proves the 

correlation between this connection. By testing the correlation in various contexts 

e.g., age groups or cultures, we can see the robustness of this correlation. Also, 

the variety of the scales used to measure the concepts of PEB and especially 

CTN described well the interest and necessity for the research in this topic.  

 

The second category was about CTN-PEB connection as part of a larger entity. 

What was most interesting to my mind were the linkages of this connection to 

mindfulness (Diessner et al., 2018) and psychedelics (see Forstmann & 

Sagioglou, 2017) which give new dimensions to the research on this topic. In this 

study, the interest is on the context for and emergence of CTN, and understand-

ing how it might be supported. 
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Considering the third category and the mediating factors, environmental concern 

can be detected in most of the reasonings. Out of seven studies, three of them 

focused solely on the environmental concern as a mediator, but also other studies 

mentioned environmental concern as a mechanism in the connection of CTN-

mediator-PEB.  In both studies by Navarro et al. (2019) and Aruta (2021), envi-

ronmental concern was pointed out in their reasoning, even though the main me-

diator was spirituality (Navarro et al., 2019) or environmental attitudes (Aruta, 

2021). This indicated that the environmental concern might play an integral role 

as an underlying factor in the mechanisms of CTN-PEB connection, and could be 

altered by e.g., spirituality or environmental attitudes. This lines up with Schultz’s 

theory and statement that “any activity that reduces an individual’s perceived sep-

aration between self and nature will lead to an increase in that individual’s bio-

spheric concern” (Schultz, 2000) which in turn leads to PEB.  

 

Based on the results, if environmental attitudes and spirituality as mediators fall 

into the same theory base as environmental concern, the one category left is 

environmental values. Whereas Wu & Zhu (2007) lay their theory base on VBN 

model, Martin & Czellar (2017) concentrate on the origins of environmental val-

ues, which they theorize to steam from connectivity to nature. Wu & Zhu (2007) 

on the other hand bring up a concept of “love of nature”, which can be seen similar 

to CTN, that evokes PEB.  

 

All in all, previous reviews have focused on establishing the strength of the cor-

relation between CTN and PEB (Frantz & Mayer, 2014; Mackay & Schmitt, 2019) 

and investigating the measures used in previous studies (Tam, 2013; Häyrinen & 

Pynnönen, 2020). My study contributes by categorizing the past research into 

three categories: 1) CTN-PEB , 2) x-CTN-PEB, and 3) CTN-x-PEB. It also con-

tributes by suggesting that clues to the mechanisms connecting CTN to PEB can 

be found in the mediators such as environmental concern and non-religious spir-

ituality. 
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6.2 Further directions and limitations 

 
As I went through the data, it was clear that this topic needs more research es-

pecially in the area of causality of these concepts. Comparing the theoretical 

backgrounds and empirical studies, we can see that the future study should focus 

on the identities and ideological factors of one’s place in nature. We can expect 

the sense of unity and belonging to play a pivotal role in the theoretical frame. 

This indicates the transformation in the sense of identity, which also Mackay and 

Smitt (2019) suggested to be a meaningful factor in the causal relationship be-

tween CTN and PEB in their meta-analysis.  

 

Also, further research on how sense of responsibility plays a role in this phenom-

enon is needed. The sense of responsibility was partially examined in the context 

of VBN (Wu & Zhu, 2007), but it needs deeper studying in the causal connection 

of CTN-PEB to better understand its role in the mechanisms.  

 

Research in these matters is needed to better understand the underlying mech-

anisms between CTN and PEB. This information could be useful in the field of 

education, both children and adults . As we understand the connection better, we 

can set better goals to our sustainability interventions and education systems, for 

example. 

 

Considering the limitations of this study, we can point out the fact that all neces-

sary articles may not have been captured into the data scope. This was already 

mentioned before when I talked about the missing articles by Schultz. Further-

more, the aim of this study can be pondered upon as it might not be realistic to 

find one simple or “correct” causal pathway between the concepts of CTN and 

PEB. When the study subjects are people within cultural contexts it is difficult to 

analyze the data and form an objective outline of the results.  

 

Then, I would like to note out another limitation in the theory of inclusion of the 

nature in the self by Schultz, which states that taking care of nature is as important 

as taking care of oneself when we are attempting to act in more sustainable way. 

There are people who struggle to take care of themselves, so even if they include 
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nature into their self-construal, this does not it mean that they will take care of 

nature as they do not take care of themselves either. This is why it is crucial to 

teach people not only the ways we belong to nature and enhance that connection, 

but also teach them to deal with the thoughts and emotions that rise in our eve-

ryday lives, i.e., take care and responsibility for ourselves. This being said, further 

research on this matter could be a good way to improve PEB in our societies. As 

we are part of the nature, our well-being is as valuable as the rest of the nature’s 

well-being. Without balanced mental health we cannot make sustainable deci-

sions either. For this question, improving CTN has also good study results in 

evoking people’s well-being (e.g., Davis et al., 2009; Barrera-Hernández et al., 

2020).  

 

The last limitation considers the term pro-environmental behavior. My own opin-

ion is to encourage the idea that individuals’ well-being should be more empha-

sized in this concept. Although pro-environmental behavior means behavior that 

is good for environment, we should not exclude ourselves from the notion of it. If 

we expand the term to mean behavior good for nature, human beings are also 

included. As we are nature, taking care of nature also means taking care of our-

selves. This is also why the human rights are important to consider when talking 

about sustainable change (see Salonen, 2010). 
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7 Conclusions 
 

Research topics dealing with CTN and PEB have attracted attention among the 

researchers in the fields of sustainability science, politics, pedagogy, and psy-

chology, for instance. Wide interest in the topic shows the importance and neces-

sity to see what this connection is about, so that we can build more sustainable 

societies in the future.  

 

The aim of this study was to explore the deeper mechanisms how CTN links to 

PEB and see how the researchers have established the theoretical background 

in their studies considering this connection. The thesis gathers systematically the 

present relevant literature about the topic and gives a contemporary view of the 

mechanisms the researchers have presented in their studies.  

 

Three visible groups were found in the data, describing the topics and focus areas 

of the past research. A closer look was taken at the third group which contained 

the articles that studied mediators in between the CTN-PEB connection. This re-

vealed that majority of the studies were testing the environmental concern as a 

mediator. Hence, this factor is seen as an integral part of the mechanisms in the 

CTN-PEB connection and could be involved in the causal process of the connec-

tion.  

 

The existing belief that people would be separate from the nature is visibly de-

stroying the Earth. For long, religions have played an integral role in people’s 

spiritual connection to the world but as atheism and deeper sense of the connec-

tion to nature is weakening, people are seeing themselves as the “masters” of 

nature giving themselves a permission to exploit it. Seeing the interconnected-

ness that we all have with each other, all living beings and the abiotic world, could 

help us to take the responsibility to work for the well-being of us all. This is very 

much needed with the current global sustainability crises. 

 

Overall, when the data was scrutinized this closely it is clear that there are a lot 

of research gaps to fill in this field of study. The causality of the connection stays 
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unclear, and it is necessary to explore more deeply as we tackle with the global 

sustainability challenges.   
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APPENDIX 1 

Authors    Year   Study location  Study population  CTN measure  PEB measure  CTN-PEB relationship  
Amérigo et al. 2012  Spain University students INS Adapted from previous studies CTN-x-PEB   

Aruta 2021  Philippines Citizens CNS 

Adapted from previous studies; 
GEB (The General Measure of Eco-
logical Behavior (Kaiser, 1998)) CTN-x-PEB 

Barrera-Hernán-
dez et al. 2020  Mexico Children CTN Adapted from previous studies CTN-PEB 

Cheng & Monroe  2012  USA (Florida) Children CTN 
Developed in the study; self-re-
ported PEB x-CTN-PEB 

Davis et al. 2009  USA (California) University students INS & COM 
Adapted from previous studies; 
modified GEB (Kaiser et al. 2003) CTN-PEB 

Diessner et al.  2018  USA  University students CNS 
Adapted from previous studies; 
PEBS x-CTN-PEB 

Duron-Ramos et 
al.  2020  Mexico Children CTN 

Adapted from previous studies; 
modified GEB x-CTN-PEB 

Dutcher et al.  2007  
USA (Pennsyl-
vania) Landowners CWN 

Adapted from previous studies; 
Luloff et al. (1993). CTN-x-PEB 

Forstmann & Sa-
gioglou  2017  USA  Psychedelic users NR 

Adapted from previous studies; 
Whitmarsh and O’Neill (2010) x-CTN-PEB 

Geng et al.   2015  China University students CNS & IAT 
Adapted from previous studies; 
CSEBQ CTN-PEB 

Gkargkavouzi et 
al. 2021  Greek Citizens CNS Adapted from previous studies CTN-PEB 
Gosling & Wil-
liams  2010  Australia Farmers CNS & CWN Developed in the study CTN-PEB 
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Authors    Year   Study location  Study population  CTN measure  PEB measure  CTN-PEB relationship  

Hanley et al.  2020  USA  General public CNS 
Adapted from previous studies; 
GEB & PEBS x-CTN-PEB 

Hatty et al.  2021  Australia Citizens CN-12 Adapted from previous studies CTN-PEB 

Hoover  2021  USA (Texas) High school students CNS 
Adapted from previous studies; 
PEBS x-CTN-PEB 

Ito et al. 2020  Singapore Citizens ATN Adapted from previous studies x-CTN-PEB 
Krettenauer et 
al.  2020  

China and Ca-
nada Adolecents EAFN 

Adapted from previous studies; 
GEB CTN-PEB  

Lee et al.  2015  Canada University students CNS 
Adapted from previous studies; 
GEB (Kaiser et al., 2007) x -CTN-PEB 

Li et al. 2021  
USA & Singa-
pore Citizens NR Adapted from previous studies x- CTN- PEB 

Lumber et al.  2017  UK Citizens NR Developed in the study x-CTN-PEB 

Martin & Czellar  2017  USA & Europe 
Citizens & university 
students CNS & INS 

Developed in the study; asking 
participants to list their PEBs CTN-x-PEB 

Martin et al. 2020  UK Citizens NCI 

Developed in the study; partici-
pants indicate which PEB they en-
gage in x-CTN-PEB 

Mayer & Frantz 2004  USA Citizens CNS 
Developed in the study; lifestyle 
indices CTN-PEB 

Navarro et al.  2020  
France and Me-
xico Citizens CNS 

Adapted from previous studies; SB 
and PEB scales CTN-x-PEB 

Nisbet et al.  2009  Canada 
University students & 
executives NR  Adapted from previous studies CTN-PEB 

Otto & Pensini  2017  
Germany (Ber-
lin) Children DCN 

Adapted from previous studies; 
Campbell paradigm (Kaiser et al., 
2010) CTN-PEB 
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Authors    Year   Study location  Study population  CTN measure  PEB measure  CTN-PEB relationship  

Otto et al.  2021  Chile 
General public & uni-
versity students DCN 

Adapted from previous studies; 
modified GEB x-CTN-PEB 

Poon et al.  2015  USA  General public CNS 

Adapted from previous studies; 
e.g. Kaiser, Doka, Hofstetter, &  
Ranney (2003); Tam (2013) x-CTN-PEB 

Ray et al.  2020  USA University students CNS 
Adapted from previous studies; 
PEBS x-CTN-PEB 

Richardson et al.  2020  UK General public INS 
Adapted from previous studies; 
e.g. Markle (2013) CTN-PEB 

Rosa et al.  2018  Brazil University students CNS 

Adapted from previous studies; 
PEB scale employed by Larson et 
al. (2015) x-CTN-PEB 

Scott et al. 2014  USA Camp attendees INS, EID & CNS 
Adapted from previous studies; 
How green are you? -question x-CTN-PEB 

Sulphey & Faisal  2021  Saudi Arabia General public CNS 
Adapted from previous studies;  
Alcock’s scale (2012)  CTN-x-PEB 

Whitburn et al.  2019  New Zealand Households DCN 
Adapted from previous studies; 
GEB x-CTN-PEB 

Wu & Zhu  2021  China University students LCN 

Adapted from previous studies; 
the Environmental  Behavior Scale 
developed by Zhu (2015) CTN-x-PEB 

Yang et al. 2018  China College students CNS 
Adapted from previous studies; 
(Kaiser et al., 2003) x-CTN-PEB 

Zelenski et al. 2015  Canada University students NR & INS  

Adapted from previous studies;  
Ferguson, Branscombe, and  Reyn-
olds (2011). x-CTN-PEB 
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Tam  2013  
Hong Kong & 
USA 

University students & 
general public 

CNS, NR, INS, 
EATN, COM, EID, 
CWN, LCN, AID Adapted from previous studies CTN-PEB 

 


